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THE    EOYAL  COMMISSION. 


EDWARD,  R. 

CJiltoari)  the  (S^tienth  by  the  Grace  of  God,  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  King,  Defender  of  the  Faith. 

^0  Our  Right  Trusty  and  Well-beloved  William,  Baron  Kelvin, 
Knight  Grand  Cross  of  the  Royal  Victorian  Order  ;  Our  Right  Trusty  and 
Well-beloved  Councillor  Sir  William  Hart  Dyke,  Baronet ;  Our  Trusty  and 
Well-beloved  Thomas  Edward  Thorpe,  Esquire,  Companion  of  Our  Most 
Honourable  Order  of  the  Bath,  Principal  of  the  Government  Laboratory ; 
Our  Trusty  and  Well-beloved  Henry  Cosmo  Orme  Bonsor,  Esquire  :  Our 
Trusty  and  Well-beloved  William  Selby  Church,  Esquire,  Doctor  of 
Medicine,  Fellow^  and  President  of  the  Royal  College  of  Physicians  of 
London  ;  and  Our  Trusty  and  Well-beloved  Benjamin  Arthur  Whitelegge, 
Esquire,  Doctor  of  Medicine,  Fellow  of  the  Royal  College  of  Physicians 
of  London,  Chief  Inspector  of  Factories  and  Workshops,  Greeting  ! 

^]i^kerC3;0  We  have  deemed  it  expedient  that  a  Commission  should 
forthwith  issue  to  ascertain  with  respect  to  England  and  Wales  ; 

(1)  The  amount  of  recent  exceptional  sickness  and  death  attributable 
to  poisoning  by  arsenic  ; 

(2)  Whether  such  exceptional  sickness  and  death  have  been  due 
to  arsenic  in  beer  or  in  other  articles  of  food  or  drink,  and,  if  so, 

[a)  to  what  extent ; 

{b)  by  what  ingredients  or  in  what  manner  the  arsenic  was 
conveyed ;  and 

(c)  in  what  way   any  such   ingredients  became  arsenicated, 

and 

(3)  If  it  be  found  that  exceptional  sickness  and  death  have  been  due 
to  arsenic  in  beer  or  in  other  articles  of  food  or  drink,  by  what  safeguards 
the  introduction  of  arsenic  therein  can  be  prevented. 

#OiD  knOlt)  pe,  that  We,  reposing  great  trust  and  confidence  in 
your  knowledge  and  ability,  have  nominated,  constituted  and  appointed, 
and  do  by  these  Presents  nominate,  constitute,  and  appoint  you  the  said 
William,  Baron  Kelvin ;  Sir  William  Hart  Dyke  ;  Thomas  Edward 
Thorpe  ;  Henry  Cosmo  Orme  Bonsor  ;  William  Selby  Church  and 
Benjamin  Arthur  Whitelegge  to  be  our  Commissioners  for  the  purposes 
of  the  said  Inquiry. 

^nil  for  the  better  effecting  the  purposes  of  this  Our  Commission 
We  do  by  these  Presents  give  and  grant  unto  you  or  any  two  or  more  of 
you,  full  power  to  call  before  you  such  persons  as  you  shall  judge  likely 
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to  afford  you  any  information  upon  the  subject  of  this  Our  Commission ; 
and  also  to  call  for,  have  access  to,  and  examine  all  such  books,  documents, 
registers  and  records  as  may  afford  you  the  fullest  information  on  the 
subject ;  and  to  inquire  of  and  concerning  the  premises  by  all  other  lawful 
ways  and  means  whatsoever. 

^Itt)  We  do  by  these  presents  authorise  and  empower  you,  or  any  two 
or  more  of  you,  to  visit  and  personally  inspect  such  places  as  you  may  deem 
it  expedient  so  to  inspect  for  the  more  effectual  carrying  out  of  the  purposes 
aforesaid,  and  to  employ  such  persons  as  you  may  think  fit  to  assist  you  in 
conducting  any  Inquiry  which  you  may  hold. 

(^Ittl  We  do  by  these  presents  will  and  ordain  that  this  Our  Com- 
mission shall  continue  in  full  force  and  virtue,  and  that  you  Our  said 
Commissioners,  or  any  two  or  more  of  you,  may  from  time  to  time  proceed 
in  the  execution  thereof  and  of  every  matter  and  thing  therein  contained 
although  the  same  be  not  continued  from  time  to  time  by  adjournment. 

^Ttt)  We  do  further  ordain  that  you,  or  any  two  or  more  of  you,  have 
liberty  to  report  your  proceedings  under  this  Our  Commission  from  time  to 
time  if  you  shall  judge  it  expedient  so  to  do, 

^\tb  Our  further  will  and  pleasure  is  that  you  do,  with  as  little  delay 
as  possible,  report  to  Us  under  your  hands  and  seals,  or  under  the  hands 
and  seals  of  any  two  or  more  of  you,  your  opinion  Tipon  the  matters  herein 
submitted  for  your  consideration. 

^Xtb  for  the  purpose  of  aiding  you  in  your  inquiries  We  hereby 
appoint  Our  Trusty  and  Well-beloved  George  Seaton  Buchanan,  Esquire, 
Doctor  of  Medicine,  to  be  Secretary  to  this  Our  Commission. 

Given  at  Our  Court  at  Windsor  the  Fourth 
day  of  February  1901  ;  in  the  first  year  of 
Our  Reign. 

By  His  Majesty's  Command, 


CHAS.  T.  RITCHIE. 
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Tattersall,  Charles  H.,  Medical  Officer  of  Health  for  the  Borough  of  Salford. 

Keynolds,  Ernest  S.,  m.d.,  f.r.c.p.,  Assistant  Physician  to  the  Manchester  Royal 
Infirmary ;  Visiting  Medical  Otficer  to  the  Manchester  Workhouse  Infirmary 

NivEN,  James,  m.a.,  m.d.,  Medical  Officer  of  Health  for  the  City  of  Manchester. 
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Reid,  George,  m.d.,  cm..  Medical  Officer  of  Health  for  the  County  of  Stafford. 

Stevenson,  Thomas,  m.d.,  f.r.c.p.,  Vice-President  of  the  Chemical  Society  and  of  the 
Institute  of  Chemistry ;  Lecturer  on  Forensic  Medicine  at  Guy's  Hospital,  London ; 
Member  of  the  Expert  Committee  of  the  Manchester  Brewers'  Association. 

Tatham,  John,  m.a.,  m.d..  Superintendent  of  Statistics,  &c.,  Office  of  the  Registrar- 
General. 

TuNNiCLiFFE,  Francis  Whittaker,  m.d.,  m.r.c.p.,  Professor  of  Materia  Medica  and 
Pharmacology  at  King's  College,  London. 

Luff,  Arthur  Pearson,  m.d.,  f.r.c.p.,  Physician  in  charge  of  out-patients  at,  and 
Lecturer  on  Medical  Jurisprudence  and  Public  Health  at  St.  Mary's  Hospital, 
London  ;  Member  of  the  Exj^ert  Committee  of  the  Manchester  Brewers' 
Association. 

ToMSON,  Richard  George  Hooper,  Manager  of  Threlfall's  Brewery  Company,  Limited, 
Manchester. 

Miller,  Alexander  K.,  Consulting  Brewers'  Chemist,  Manchester. 

DixoN,  Harold  B.,  m.a.,  f.r.s.,  Professor  of  Chemistry  at  the  Owens  College,  Manchester. 

Kelynack,  Theo.  N.,  m.d.,  m.r.c.p.,  Medical  Officer  to  the  Pendleton  Branch  of  the 
Salford  Royal  Hospital ;  Medical  Registrar  to  the  Manchester  Royal  Infirmary. 

KiRKBY,  William,  Pharmaceutical  Chemist,  Lecturer  on  Pharmacognosy  at  the  Owens 
College,  Manchester. 

Mann,  John  Dixon,  m.d.,  f.r.c.p..  Professor  of  Medical  Jurisprudence  and  Toxicology  at 
the  Owens  College,  Manchester. 

Deakin,  W.  R.,  Brewer  to  the  Manchester  Brewery  Company,  Limited,  Manchester. 

EsTCOURT,  Charles,  F.c.s.,  f.i.c,  Public  Analyst  for  the  City  of  Manchester  and  for  the 
Boroughs  of  Oldham,  Macclesfield,  &c. 

Sergeant,  Edward,  m.r.c.s.,  l.r.c.p.,  Medical  Officer  of  Health  for  the  County  of 
Lancashire. 

Scudder,  Frank,  f.c.s..  Consulting  Chemist,  Manchester. 

Bury,  Judson  S.,  m.d.,  f.r.c.p.,  Physician  to  the  Manchester  Royal  Infirmary. 

Bell,  J.  Carter,  Public  Analyst  for  the  County  of  Chester  and  for  the  Boroughs  of 
Salford,  Birkenhead,  &c. 

Morris,  Herbert  N.,  f.c.s.,  Chemical  Manufacturer,  Manchester. 

Del^pine,  Sheridan,  m.b.,  cm..  Professor  of  Pathology  at  the  Owens  College,  Manchester, 

Blundell,  Henry  Weld,  Chairman  of  the  Cornbrook  Brewery  Company,  Limited, 
Manchester. 

Oowell,  George  E.,  Managing  Director  of  Wilson's  Brewery  Company,  Limited, 
Manchester. 


vi 


Steix,  Sigmund,  Sugar  Manufacturers'  Chemist,  Liverpool. 

Marshall,  William,  f.c.s.,  f.i.c,  Public  Analyst  for  the  Borough  of  Hyde. 

Spencer,  Henry,  Collector  of  Inland  Revenue  for  the  Manchester  Collection. 

Taylor,  Henry  A.,  Messrs.  H.  A.  and  D.  Taylor,  Maltsters,  Sawbridgeworth  and  Ware. 

O'SuLLivAN,  Cornelius,  f.r.s.,  Messrs.  Bass,  Radclifte  and  Gretton,  Limited,  Burton-on- 
Trent. 

Brunton,  Sir  Lauder,  m.d.,  f.r.c.p.,  f.r,s.,  Physician  to  St.  Bartholomew's  Hospital, 
London,  Member  of  the  Expert  Committee  of  the  Manchester  Brewers'  Association. 

Garton,  Richard   Charles,    Messrs.    Garton,  Hill  and    Company,   Brewing  Sugar 
Manufacturers,  Battersea. 

Raw,  Nathan,  m.d..  Medical  Superintendent  of  the  Mill  Road  Infirmary,  Liverpool. 

Davis,  Geo.  E.,  f.i.c.  Chemical  Engineer,  Consulting  Chemist  of  the  Manchester 
Technical  Laboratory. 

Primrose,  Sir  Henry  W.,  k.o.b.,  c.s.i.,  Chairmati  of  the  Board  of  Inland  Revenue. 

Campbell-Brown,  James,  d.sc.  Professor  of  Chemistry  at  University  College,  Liverpool ; 
Head  of  tne  County  and  City  Laboratory,  Liverpool,  and  Public  Analyst. 

LoviBOND,  Thomas  Watson,  f.i.c.  Managing  Director  of  the  Newcastle  Breweries,  Limited. 

Earp,  Thomas,  Messrs.  Gilstrap  and  Earp,  Maltsters,  Newark-on-Trent. 

Briant,  Lawrence,  f.c.s..  Brewers'  Analyst,  representing  the  Chemical  Manufacturing 
section  of  the  Brewery  Traders'  Association,  London. 

Williamson,  Edward,  late  Secretary  of  Bostock  and  Company,  Limited,  of  Garston  and 
Liverpool. 

Francis,  E.  G.,  Manager  of  the  Manbre  Saccharine  Company,  Limited,  Eulham. 

Wahl,  Rudolph  Frederick,  Managing  Director,  Nord-Deutsche  Kartoffel-Mehl  Fabrik, 
Ctistrin,  Prussia. 

Berry,  Walter  W.,  Hop  Grower,  Faversham. 

Baird,  Hugh,  Maltster,  Glasgow. 

Hooper,  Egbert  Grant,  f.c.s.,  f.i.c.  Analyst  in  the  Government  Laboratory. 

Hehner,  Otto,  F.I.C,  Public  Analyst  for  the  Counties  of  Nottingham,  West  Sussex,  the 
Isle  of  Wight,  and  lor  the  Boroughs  of  Derby  and  Ryde. 

Read,  Clare  Sew  ell,  Representing  the  Central  and  Associated  Chambers  of  Agriculture. 

Stores,  Henry,  Representing  the  Central  and  Associated  Chambers  of  Agriculture. 

The  following  have  submitted  written  statements  to  the  Commission,  but  have  not 

been  examined  thereon  : — 
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Hunslet,  Leeds. 
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Manufacturers,  Garston  and  Liverpool. 

Morris,  G.  Harris,  ph.d.,  f.c.s.,  f.i.c,  Consulting  Brewers'  Chemist,  London. 


REPORT  OF  THE  COMMISSION  ON  ARSENICAL  POISONING. 


To  THE  King's  Most  Excellent  Majesty. 

May  it  please  your  Majesty, 

We,  the  undersigned  Commissioners,  appointed  on  February  4th  last  to 
inquire  into  the  subject  of  arsenical  poisoning,  do  humbly  submit  to  your 
Majesty  the  following  Report : — 

We  have  now  held  18  sittings  in  London  and  in  Manchester,  and  we  have 
examined  fifty-one  witnesses.  The  subject  which  your  Majesty  has  referred 
to  the  Commission  involves  various  administrative,  scientific,  and  technical 
questions,  which  it  is  necessary  for  us  to  pursue  further.  We  think, 
however,  that  a  stage  has  been  reached  at  which  it  is  well  for  us  to 
avail  ourselves  of  your  Majesty's  gracious  permission  to  report  our  proceed- 
ings from  time  to  time,  and  to  summarise  in  a  first  Report  the  conclusions 
at  which  we  have  arrived  from  the  evidence  already  received.  This  we 
propose  to  do  under  the  following  heads  : — 

A.  — The  extent  of  recent  exceptional  sickness  and  death  in  England  and 
Wales  attributable  to  poisoning  by  arsenic. 

B.  — The  causation  of  this  recent  epidemic  of  poisoning  by  beer  which 
had  become  contaminated  by  arsenic. 

C.  — Certain  medical  and  toxicological  aspects  of  this  epidemic. 

D.  — Arsenic  in  beer  previous  to  this  epidemic. 

E.  — Ways  in  which  arsenic  is  liable  to  gain  access  to  beer. 

F.  — Arsenic-free  beer. 

G.  — Arsenic  in  articles  of  food  and  drink  other  than  beer. 

H.  — Administrative  considerations. 


A.  —  The  extent  of  the  recent  exceptional  sickness  and  death  in  England  a7id 
Wales  attributable  to  poisoning  by  arsenic. 

(1)  During  the  latter  part  of  1900  there  occurred  in  England  and  Wales 
exceptional  sickness  and  death  attributable  to  poisoning  by  arsenic.  This 
sickness,  which  assumed  epidemic  proportions,  has  principally  affected 
districts  in  Lancashire  and  Staffordshire,  but  its  incidence  has  not  been 
confined  to  those  counties.  The  epidemic  appears  to  have  attacked  Man- 
chester and  its  neighbourhood  more  seriously  than  elsewhere.  In  the  County 
Boroughs  of  Manchester  and  Salford  alone  the  Medical  Officers  of  Health 
estimate  that  at  least  3,000  persons  suffered  by  it. 

(2)  By  inviting  the  co-operation  of  Medical  Officers  of  Health  throughout 
the  country,  by  seeking  information  from  the  Statistical  Department  of  the 
Office  of  the  Registrar  General,  and  in  other  ways,  the  Commission  has 
taken  steps  to  obtain  information  as  to  the  extent,  local  distribution,  and 
fatality  of  this  exceptional  sickness. 

B.  — The  causation  of  the  recent  epidemic  of  arsetiical  poisoriing . 

(3)  The  evidence  which  we  have  received  from  physicians,  medical  ofiicers 
of  health,  and  others,  has  been  uniformly  to  the  effect  that  this  epidemic 
sickness  and  death  was  attributable  to  beer  which  had  become  con- 
taminated with  arsenic  at  numerous  breweries  ;  that  when,  at  the  end  of 
November,  1900,  arsenic  was  indicated  by  Dr.  E.  S.  Reynolds,  of  Man- 
chester, as  the  cause  of  the  epidemic  in  that  city,  beer  from  these  breweries 


2 


was  tested  in  a  large  number  of  instances,  and  arsenic  was  detected  in 
dangerous  proportions ;  that  on  the  discovery  of  arsenic,  steps  were 
immediately  taken  by  brewers  and  by  sanitary  authorities  to  ensure  that 
this  arsenical  beer  was  withdrawn  from  sale ;  that  this  was  done,  usually 
with  commendable  rapidity,  in  all  the  districts  from  which  we  have  received 
evidence,  and  that,  as  a  result,  the  epidemic  came  speedily  to  an  end. 

(4)  The  evidence  which  we  have  received  from  Medical  Officers  of  Health 
and  others  has  shown  that  in  all  instances  where  this  epidemic  of  sickness 
has  been  traced  to  beer  from  particular  breweries,  the  latter  have  been 
users  of  brewing  sugars  supplied  by  a  single  firm,  Bostock  and  Co., 
Limited,  of  Garston,  near  Liverpool.  We  use  the  term  "brewing  sugars 
in  this  connection  to  comprise  the  two  substances  glucose  and  "invert 
sugar,"  which  are  extensively  used  in  breweries  as  adjuncts  to  or  as  partial 
substitutes  for  malt,  and  as  "priming"  solutions  which  are  added  after 
the  fermentation  of  the  wort. 

The  quantity  of  arsenic  detected  in  specimens  of  the  above  mentioned 
brewing  sugars,  by  chemists  who  have  given  evidence  to  the  Commission,, 
has  been  relatively  large. 

In  samples  of  Bostock  glucose  taken  from  breweries  last  November  arsenic, 
as  arsenious  oxide,  has  been  estimated  as  follows  : — By  Professor  Delepine,  of 
Owens  College,  Manchester,  in  several  samples,  from  "015  per  cent,  to  '095 
per  cent.  (1"05  to  6"6  grs.  per  lb.)  by  Mr.  E.  W.  T.  Jones,  Public  Analyst  of 
Staffordshire,  in  a  single  sample,  •023  percent,  (or  1"6  grs.  per  lb.) ;  by 
Professor  Campbell  Brown,  of  University  College,  Liverpool,  in  several 
samples,  from  -008  to  '131  per  cent.  ("56  to  9-17  grs.  per  lb.). 

Samples  of  Bostock  glucose  which  had  been  obtained  from  breweries  for 
purposes  of  Excise  between  June  and  September  1900,  have  been  found  at  the 
Government  Laboratory  to  contain  from  '013  per  cent.  ("89  grains  per  lb.) 
to  "047  per  cent.  (3-28  grains  per  lb.). 

With   regard   to  Bostock   invert  sugar,  samples  taken  from  breweries 
last  November  have  been  found  to  contain  arsenious  oxide  to  the  extent  of 
■02  per  cent.  (1*4  grains  per  lb.)  by  Professor  Delepine,  and  '062  per  cent. 
(4-34  grains  per  lb.)  by  Professor  Campbell  Brown. 

Samples  of  Bostock  invert  sugar  obtained  from  breweries  between 
September  and  December  have  been  found  at  the  Government  Labora- 
tory to  contain  from  -024  percent.  (1-66  grains  per  lb.)  to  -046  per  cent. 
(3 "21  grains  per  lb.). 

(5)  The  impHcated  Bostock  brewing  sugars  became  thus  seriously  con- 
taminated by  arsenic  in  course  of  their  manufacture  through  the  use  of 
sulphuric  acid  supplied  by  a  smgle  firm  of  acid  makers,  Nicholson  and 
Sons,  Limited,  of  Leeds. 

The  amount  of  .arsenic  which  has  been  estimated  by  witnesses  to  the 
Commission  in  specimens  of  Nicholson  acid  taken  from  Bostock's  works 
in  Novembar  was  exceptionally  high.  In  one  such  specimen  Professor  Harold 
Dixon,  of  Owens  College,  Manchester,  estimated  the  arsenious  oxide  at  1  -5 
per  cent.';  in  another  specimen,  Dr.  Stevenson,  of  Guy's  Hospital,  estimated 
1-4  percent.;  in  five  additional  specimens,  Professor  Campbell  Brown  esti- 
mated amounts  between  1-92  per  cent,  and  2-6  per  cent,  of  arsenious  oxide. 

(6)  We  have  had  before  us  representatives  of  Bostock  and  Co.  and  of 
Nicholson  and  Sons,  who  in  each  instance  have  furnished  us  with  a  statement 
of  the  position  of  their  firm  in  this  matter.  From  these  statements  we 
understand  that  it  is  admitted  by  Messrs.  Nicholson  that  from  February  to 
November,  1900,  they  supplied  Messrs.  Bostock  with  acid  that  must  have 
contained  arsenic;  that  Messrs.  Nicholson  did  not  inform  Messrs.  Bostock  of 
the  fact  that  the  acid  supphed  by  them  during  this  period  must  needs  have 
been  arsenical,  and  they  state  that  they  did  not  know  the  purpose  for  which 
it  was  required.  Further,  we  gather  that  Messrs.  Bostock,  who  had  been 
customers  of  Messrs.  Nicholson  for  several  years,  appear  to  have  system- 
atically used  the  arsenical  acid  supplied  to  them  from  February  to  November, 
1900,  by  Messrs.  Nicholson  in  the  preparation  of  brewing  sugars  without 
attempting  to  ascertain  whether  or  not  the  acid  contained  arsenic,  being 
under  the  impression  that  they  were  regularly  receiving  a  pure  acid^made 
frDm  brimstone. 
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(7)  The  firm  of  Bostock  and  Co.  is  now  in  liquidation,  and  an  action  foi' 
damages  has  been  commenced  by  the  Official  Liquidators,  on  behalf  of  the 
creditors  of  that  company,  against  the  firm  of  Nicholson  and  Sons.  Having 
regard  to  the  terms  of  our  reference,  and  also  to  the  fact  that  the  transac- 
tions between  tliese  firms  are  about  to  come  before  a  court  of  law,  we  have 
not  sought  by  pursuing  inquiry  into  this  matter  to  apportion  between  these 
two  firms,  or  between  individuals,  the  responsibility  for  the  acts  of  omission 
or  commission  which  have  entailed  serious  sickness  and  loss  of  life  to  so 
many  of  your  Majesty's  subjects. 

(8)  So  far  as  the  Commission  has  at  present  learned,  the  proportion  of 
glucose  and  invert  sugar  used  in  the  production  of  the  beers  which  were 
associated  with  the  epidemic,  was  as  a  general  rule  no  greater  than  those 
Avhich  are  used  in  many  other  English  breweries.  And  mischief  appears  to 
have  been  caused  by  some  beers  in  which  Bostock  products  constituted  onh 
a  portion  of  the  total  brewing  sugars  used  in  their  preparation. 

(9)  The  amount  of  arsenic  present  in  beers  brewed  with  arsenical  Bostock 
sugars  must  have  varied  widely  at  different  breweries  and  in  different  kinds 
of  beer.  Not  only  did  the  proportion  of  these  sugars  used  in  different 
brews  vary  greatly,  but  there  is  further  material  difference  due  to  the  stage  at 
which  the  sugar  was  introduced  into  the  beer.  The  evidence  goes  to  show 
that  in  the  process  of  brewing  a  portion  of  the  arsenic  contained  in  a,rsenical' 
brewing  sugar  added  before  fermentation  will  be  removed  by  the  action  of 
yeast,  and  possibly  also  in  other  ways;  whereas,  if  arsenical  sugars  are  intro- 
duced as  "priming,"  after  the  beer  has  left  the  fermenting  vessels,  the 
whole  of  the  arsenic  present  in  the  "  priming"  solution  will  apparently  remain 
in  the  beer. 

(10)  The  quantities  of  arsenic  reported  to  the  Commission  as  having-^ 
1)een  found  in  specimens  of  beer  brewed  with  Bostock  sugar  has  l^een,  in 
exceptional  cases,  as  high  as  about  1|  grains  per  gallon,  and  in  one 
sample  no  less  than  3  grains  per  gallon  have  l)een  detected.  As  a  rule, 
however,  the  proportion  of  arsenic  in  beers  presumably  associated  with  the 
production  of  the  epidemic  has  been  estimated  at  a  lower  figure,  e.g., 
1  to  ^  to  :|  of  a  grain  per  gallon,  or  less. 

Conclusion  as  to  the  exact  amount  of  arsenic  present  in  the  inculpated 
beers  is  rendered  difficult  by  the  fact  that  different  analysts  have  employed 
different  methods  which  in  some  instances  have  produced  very  divergent 
results  when  applied  to  samples  of  the  same  beer.  We  propose  to  make 
further  inquiry  into  the  relative  value  of  different  f[uantitative  tests  for 
arsenic  in  beer,  as  to  the  most  trustworthy  methods  to  recover  all  the 
arsenic  present  in  a  given  sample  of  beer,  and  as  to  the  possible  existence 
of  arsenic  in  beer  in  some  combination  with  organic  matter  in  which 
it  might  escape  determination  by  certain  of  the  tests  commonly  employed. 

(11)  It  has  been  stated  to  us  by  one  witness.  Dr.  Tunnicliffe,  that  he  has 
detected  a  relatively  considerable  quantity  of  selenium  in  a  sample  of 
Nicholson  acid — not,  however,  coming  from  Bostock's — in  a  sample  of 
Bostock  glucose,  and  in  a  sample  of  beer  which  had  been  manufactured  with 
Bostock  brewing  sugars.  This  circumstance,  ta,kcn  along  with  the  sugges- 
tion which  he  obtained  from  the  toxic  effect  of  selenium  upon  lower  animals, 
led  Dr.  Tunnicliffe  to  infer  that  poisoning  by  selenium  as  well  as  by  arsenic 
might  have  been  an  important  factor  in  the  epidemic. 

We  have,  however,  received  no  confirmatory  evidence  that  selenium  has 
been  present  in  Nicholson's  acid  as  supplied  to  Messrs.  Bostock  in  an} 
quantity  approaching  that  determined  by  Dr.  Tunnicliffe.  We  have  received 
no  confirmatory  evidence  of  the  detection  of  selenium  in  samples  of  Bostock 
brewing  sugars,  or  of  Bostock-brewed  beer ;  on  the  contrary,  the  absence 
of  selenium  from  these  substances  has  apparentl}^  l)een  proved  in  a 
considerable  number  of  instances.  On  this  subject  we  have  evidence  that 
since  this  suggestion  by  Dr.  Tunnicliffe,  search  has  been  made  for  selenium 
in  many  samples  of  l^eer  and  brewing  ingredients  which  had  no  relation 
with  Bostock  sugars,  but  in  no  case  has  selenium  been  found. 
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C. — 'Medical  and  Toxlcologiral  Aspects  of  the  epidemic. 

(12)  The  persons  who  have  suffered  by  the  epidemic  in  many  instances 
have  been  ascertained  to  be  heavy  drinkers  of  beer.  Nevertheless  it  is 
clear  that  others  have  suffered  who  probably  drank  quite  moderate  amounts 
of  beer  which  there  is  no  reason  to  believe  was  more  arsenical  than  that 
which  produced  illness  in  heavy  drinkers. 

In  this  connection  we  have  received  reports  of  researches  as  to  the 
presence  of  arsenic  in  excretions  of  sufif'erers  by  the  epidemic,  in  their  skin 
and  hair,  and  in  their  organs  post-mortem,  which  have  been  important 
as  constituting  additions  to  medical  knowledge  of  the  affinity  which  certain 
tissues  of  the  body  apparently  possess  for  arsenic,  and  which  indicate 
that  in  certain  conditions  the  elimination  of  arsenic  may  take  place  more 
slowly  than  has  been  hitherto  generally  supposed. 

(13)  In  our  opinion  the  evidence  obtained  with  regard  to  the  epidemic 
suggests  caution  as  necessary  in  comparing  the  effect  of  arsenic  in  small 
quantities  taken  at  irregular  intervals  along  with  beer  and  in  uncertain 
relation  to  food,  with  the  effect  of  its  medicinal  administration  under 
medical  supervision. 

(14)  It  is  necessary  to  draw  attention  to  this  further  circumstance. 
Among  the  beer  drinkers  attacked  by  the  epidemic  were  n^any  whose 
symptoms  were  hardly,  if  at  all,  to  be  distinguished  from  those  of  the  disease 
known  as  "alcoholic  peripheral  neuritis,"  which  hitherto  it  has  been 
customary  to  associa,te  with  the  consumption  of  large  quantities  of  alcohol 
by  spirit  drinkers.  Yet  the  persons  attacked  with  disease  closely  simulating 
alcoholic  peripheral  neuritis  were  not  in  all  cases  heavy  drinkers,  nor  was 
there  reason  to  doubt  that  in  their  case  arsenic  in  beer  had  been  the 
essential  cause  of  the  illness. 

We  have  been  informed  by  certain  physicians  in  Manchester  and  Salford 
tliat  from  their  local  experience  of  alcoholic  peripheral  neuritis,  they  had 
l^efore  the  1900  epidemic  come  to  regard  this  disease  as  essentially  one 
which  affected  beer  drinkers.  In  this  connection,  too,  the  evidence  suggests 
that  in  Manchester  and  Salford,  for  some  years  before  1900,  "alcoholic 
peripheral  neuritis "  has  been  more  common  than  in  large  towns  in  other 
parts  of  the  country  where,  so  far  as  is  known,  excessive  drinking  is  no  less 
common  than  in  Manchester.  We  hope  to  obtain  further  facts  with  regard 
to  this  suggestion. 

D. — Arsenic  in  Beer  premous  to  the  epidemic. 

(15)  Although  the  liability  of  beer  to  contain  arsenic  was  not  recognised 
before  the  epidemic,  we  cannot  doubt  that  beer  other  than  that  brewed  with 
the  contaminated  Bostock's  brewing  sugars  of  1900,  has  in  the  past  contained 
arsenic. 

Since  the  epidemic  arsenic  has  been  estimated,  occasionally  in  quantities 
such  as  tV  grain  per  gallon,  and  frequently  in  smaller  amounts  such  as 
h  to  ihy  grain,  in  the  case  of  beers  coming  from  certain  breweries  where 
Bostock's  ingredients  had  not  been  used. 

E. —  Ways  in  which  Ar.^enic  is  liable  to  gain  access  to  Beer. 

(16)  We  have  received  evidence  that  arsenic  may  be  introduced  into 
beer : — 

(a)  By  way  of  brewing  sugars. — The  epidemic  has  clearly  demonstrated 
that  if  the  mineral  acid  employed  in  the  manufacture  of  glucose  from  starch, 
or  of  "invert  sugar"  from  cane  sugar,  has  been  arsenical,  beer  prepared 
from  these  ingredients  can  become  dangerously  contaminated  by  arsenic. 

We  have  received  no  evidence  which  suggests  that  in  the  manufacture  of 
brewing  sugars  other  firms  have  permitted  such  a  degree  of  risk  as  that 
which  led  to  disaster  in  the  case  of  Bostock  and  Co.;  on  the  contrary, 
important  firms  of  brewing  sugar  makers  have  testified  that  it  has  been 
their  custom  for  many  years  past  to  take  precautions  to  obtain  a  pure  acid, 
and  to  test  their  acid  for  arsenic. 
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A  large  number  of  samples  of  brewing  sugars  of  home  and  foreign  manu- 
facture— not  from  Bostock's — which  were  on  the  market  before  the  discovery 
of  the  cause  of  the  epidemic,  have  been  examined  by  different  analysts, 
and  they  nearly  always  have  been  found  free  from  arsenic.  In  a  few 
exceptional  cases  arsenic  has  been  found,  although  in  relatively  small 
amoimts.  These  exceptional  cases  include  a  sample  of  glucose  which  was 
found  at  the  Government  Laboratory  to  contain  "09  of  a  grain  of  arsenious 
oxide  per  pound,  and  single  samples  of  glucose  or  invert  sugar  in  which 
arsenic  has  been  detected  by  Professor  Delepine,  Mr.  Gordon  Salamon,  and 
Professor  Campbell  Brown.  Arsenic  has  been  detected  by  three  analysts 
in  three  separate  samples  of  imported  German  glucose. 

y^  e  have  also  received  evidence  of  the  presence  of  arsenic  in  specimens  of 
caramel  not  coming  from  Messrs.  Bostock. 

(b)  Bi/  icay  of  malt. — In  the  British  system  of  malting,  the  grain  is 
exposed  to  the  products  of  combustion  of  the  fuel  when  on  the  kiln.  We 
are  satisfied  that  by  use  of  fuel  containing  arsenic  material  quantities  of 
arsenic  may  be  deposited  on  malt  and  so  reach  beer. 

(c)  Til  other  ways. — Other  ingredients  of  beer,  such  as  chemical  substance-; 
used  for  various  purposes,  are  liable  from  their  mode  of  preparation  U> 
contain  arsenic,  a,nd  we  have  found  that  minute  quantities  have  l)een  in 
some  instances  introduced  in  this  way. 

(17)  We  are  of  opinion  that  access  of  arsenic  to  beer  by  means  of  thesc- 
ingredients  is  avoidable. 

(18)  As  regards  brewing  sugars  and  other  ingredients  where  the  source 
of  rislv  is  mineral  acid,  such  as  sulphuric  acid,  we  have  evidence  that  such 
acid  can  be  obtained  as  a  commercial  article  free  from  arsenic.  It  is  quite 
practicable  for  manufacturers  so  to  test  every  consignment  as  to  insure  the 
uniform  freedom  from  arsenic  of  the  acid  which  they  use,  and  also,  as  a 
further  check,  to  seek  systematically  for  arsenic  in  their  finished  products. 
We  have  reason  to  believe  that  stringent  precautions  in  these  respects  have 
now  l>een  adopted  by  British  manufacturers  of  brewing  sugars,  and  liave 
suggested  below  administrative  measui'es  to  secure  that  brewing  glucose 
and  invert  sugar,  of  whatever  origin,  should  be  uniformly  free  from  arsenic. 

(19)  More  knowledge  of  the  liability  of  fuels  suitable  for  malting  to 
contain  arsenic  is  needed,  and  concerning  this  point,  and  the  Government 
IJepartment  upon  whom  responsibility  for  the  protection  of  the  consumer 
from  risk  in  this  respect  should  ultimately  rest,  we  propose  to  receive  further 
evidence.  Meanwhile  we  have  reason  to  believe  that  this  subject  is  being 
studied  by  maltsters  with  the  view^  to  adoption  of  the  most  suitaljle  precau- 
tions to  avoid  risk  of  the  access  of  arsenic  to  their  malt. 

If  malt  be  dried  by  hot  air,  for  example  in  cylinders  or  on  kilns  with 
impervious  floors,  the  products  of  combustion  do  not  reach  the  grain  at 
any  stage,  and  no  risk  of  arsenic  passing  from  fuel  to  malt  is  run.  We 
havCj  however,  had  evidence  from  maltsters  that  they  regard  attempts 
to  employ  hot  air  in  place  of  the  fumes  of  the  fire  as  commercially  imprac- 
ticable, not  merely  because  of  the  large  expense  which  would  be  entailed  in 
reconstructing  their  kilns,  and  from  the  difficulty  anticipated  in  suitabi}' 
regulating  the  temperature  and  dissemination  of  the  heated  air,  but  also 
because  they  imagine  that  the  products  of  combustion  of  fuel  are  necessar}' 
to  give  to  malt  a  flavour  which  is  needed  to  produce  beer  which  is  satis- 
factor}'  to  the  consumer.  We  have  not,  however,  received  any  experimental 
evidence  tending  to  support  this  last  contention. 

We  are  of  opinion  that  the  use  in  the  malting  kiln  of  fuel  selected  on 
account  of  its  freedom  from  arsenic,  supplemented  by  a  careful  process  of 
screening,  brushing,  and  cleansing  of  the  malt,  vv^ill  insure  the  protection  of 
the  j)nblic  from  danger  due  to  the  presence  of  arsenic  in  malt. 

(20)  As  regards  ingredients  of  beer  other  than  brewing  sugars  and  malt 
which  are  liable  from  their  mode  of  preparation  to  contain  arsenic,  we  are 
satisfied  that  by  the  exercise  of  care  in  the  selection  of  these  materials  no 
risk  of  introduction  of  arsenic  into  the  beer  need  arise. 
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(21)  V/ehave  learned  that  search  for  arsenic  has  been  made  in  a  large 
number  of  samples  of  hops.  In  nearly  every  case  they  have  been  found  free 
from  arsenic,  but  in  rare  instances  very  minute  amounts  of  arsenic  have  been 
detected.  As  hops  on  the  kiln  are  exposed  to  the  products  of  combustion 
of  the  fuel,  it  is  desirable  that  the  hop  drier  should  exercise  care  in  the 
selection  of  the  fuel  which  lie  uses. 


F. — Arsenic-free  Beer. 

(22)  In  our  view  the  facts  of  the  recent  epidemic  indicate  that  the 
presence  of  minute  quantities  of  arsenic  in  beer  should  not  be  disregarded 
from  the  view- point  of  public  health.  It  is  not  only  essential  to  prevent 
gross  contamination  by  arsenic  such  as  occurred  by  the  use  of  Bostock 
brewing  sugars  in  1900,  but  also  it  is  desirable  and  practicable  to  obviate  the 
access  of  arsenic  to  beer  even  in  minute  amount  by  way  of  any  of  its 
ingredients  and  thus  to  produce  arsenic-free  beer.  We  are  satisfied  from 
the  evidence  that  since  the  epidemic  precautions  in  this  direction  have 
been  very  generally  adopted  by  brewers  and  others. 

(23)  It  may  be  objected  that  it  is  hardly  practicable  to  produce  beer  that 
can  correctly  be  termed  "  arsenic-free  "  on  the  grounds  that  arsenic  is  a 
Avidely  distributed  element,  that  some  tests  for  it  are  very  delicate,  and 
that  any  beer,  however  carefully  prepared,  would,  if  examined  in  sufficient 
quantity,  be  liable  to  show  minute  traces  of  arsenic. 

That  there  is  some  force  in  this  objection  may  be  admitted.  But  in  the 
absence  of  fuller  knowledge  than  is  at  present  available  as  to  the  possible 
effect  of  consmnption  of  mere  traces  of  arsenic,  we  are  not  prepared  to  allow 
that  it  would  be  right  to  declare  any  quantity  of  arsenic,  however  small,  aa 
admissible  in  beer  or  in  any  food,  and  we  think  it  should  be  the  aim  of  the 
manufacturer  to  exclude  arsenic  altogether. 

As  regards  beer,  we  recognise  the  desirability  of  ultimately  defining,  in 
terms  of  a  standard  quantity  of  beer  and  of  a  standard  test,  a  proportion 
of  arsenic  to  be  regarded  as  altogether  inadmissible,  so  that  there  should  l)e 
no  cause  for  hesitation  on  the  part  of  the  public  authorities  or  of  the  brewer 
in  taking  steps  to  prevent  beer  which  transgresses  this  standard  from  being 
consumed  by  the  public.  To  this  extent  the  desired  "  freedom  from 
arsenic  "  may  be  defined  for  administrative  purposes  liy  a  standard  test. 

We  have  evidence  that  at  the  present  moment  analysts  are  by  no  means 
agreed  as  to  the  most  efficient  test  to  detect  minute  quantities  of  arsenic  in 
beer.  In  view  of  these  circumstances  we  consider  it  essential  to  institute 
further  inquiry  before  reconmiending  the  standard  test  which  should  1)e 
imposed. 

G. — Arsenic  in  Articles  of  Food  and  Drink  other  than  Beer. 

(24)  We  have  received  no  evidence  tending  to  show  that  articles  of  food 
or  drink  other  than  beer  have  been  concerned  in  the  recent  epidemic.  We 
have  received  information  from  analysts  who  have  lately  examined  certain 
articles  and  ingredients  of  food  and  drink  for  arsenic,  and  have  learnt  that 
the  results  of  these  examinations  have  on  the  whole  been  negative.  In 
instances  which  have  so  far  come  before  us  where  arsenic  has  been  detected, 
the  amounts  reported  have  been  minute,  and  have  not  seemed  to  indicate 
material  danger  to  public  health. 

(25)  In  our  opinion,  however,  it  would  be  unwise  to  assume  that 
particular  articles  of  food  are  free  from  risk  of  arsenical  contamination 
because  certain  samples  examined  at  a  particular  time  have  been  found 
free  from  arsenic.  In  view  of  the  circumstances  associated  with  the  recent 
epidemic,  it  is  clearly  necessary  also  to  know  whether  or  not  in  the  case  of 
a  given  article  of  food  there  is  risk  of  access  of  arsenic  owing  to  lack  of 
knowledge  or  of  care  on  the  part  of  the  manufacturer,  and  to  determine 
the  extent  of  risk  in  the  absence  of  suitable  precaution.  By  inviting  the 
co-operation  of  public  analysts  throughout  the  country  and  in  other  ways  we 
are  taking  steps  to  obtain  further  information  upon  this  subject. 
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H. — A  dministrative  considerations. 

(26)  In  pursuance  of  the  last  paragraph  of  our  reference,  we  have 
sought  to  ascertain  how  far  the  recurrence  of  such  a  catastrophe  as  the 
epidemic  of  1900  may  be  avoided  in  future  through  the  action  of  existing 
^•authorities  : — 

{a)  Under  the  sale  of  Food  and  Drugs  Acts,  by  the  County  or  Borough 
Councils  who  are  the  authorities  under  those  Acts,  or  by  their  public 
analysts ; 

{h)  X''^nder  the  Public  Health  Acts,  by  Town  Councils  or  Urban  and 
Rural  District  Councils,  or  by  their  medical  officers  of  health  ; 

(c)  Under  the  Revenue  Acts,  which  it  is  o])vious  can  in  any  case  afford 
security  only  as  regards  articles  subject  to  duty,  by  offixers  of  the  Revenue. 

With  regard  to  the  above-mentioned  Acts  and  authorities  we  think  it  well  to 
draw  attention  to  the  following  points  which  have  come  before  us  in 
investigating  the  circumstances  of  the  recent  epidemic  : — 

(27)  (a)  Sale  of  Food  and  Drugs  Acts. — We  have  heard  of  no  instances 
in  which  samples  of  l)rewing  sugar  have  been  collected  for  public  analysis 
under  these  Acts.  After  the  epidemic  public  analysts  did  indeed  in  some 
cases  obtain  samples  from  breweries  informally,  but  officers  under  the  Sale 
of  Food  and  Drugs  Acts  appear  to  have  no  statutory  powers  to  collect 
samples  of  brewing  sugars  either  from  the  factory  or  from  the  brewery. 

Similarly,  in  the  case  of  beer  no  samples  have  been  collected  for  public 
analysis  from  breweries.  (Officers  under  the  Acts  possess  power  to  obtain 
samples  only  when  the  beer  is  actually  on  sale.  In  practice  authorities  under 
the  Sale  of  Food  and  Drugs  Acts  appear  to  have  found  that  they  possess  no 
effective  powers  as  against  the  sugar  manufacturer  or  as  against  the  brewer, 
and  they  have  been  obliged  to  institute  proceedings  against  the  retailer. 

(28)  We  have  learnt  that,  until  the  epidemic  occurred,  neither  the  public 
analysts  nor  otliers  concerned  were  aware  of  the  liability  of  beer  to  contain 
arsenic,  and  conseijuently  they  had  applied  no  test  to  beer  for  its  discovery. 

It  is  not  always  recognised  as  a  duty  of  a  public  analyst  to  advise  his 
authority  of  the  articles  of  food  or  drink  which  are  liable  to  become 
contaminated  with  jtoisonous  substances  such  as  arsenic  whilst  in  process 

■  of  manufacture  or  in  preparation  for  sale.  For  the  most  part  his  duty  is 
understood  to  consist  in  analysing  articles  of  food  or  drink  sent  to  him 
officially  under  the  Sale  of  Food  and  Drugs  Acts,  in  order  to  ascertain  if 
they  are  genuine  and  free  from  adulteration.  The  nature  and  numl)er  of 
such  samples  are  not  necessarily  determined  on  the  advice  of  the  public 
analyst,  but  appear  to  depend  upon  a  number  ot  varying  local  circumstances 
largely  outside  his  control.  We  are  also  informed  that  it  is  not  the  practice 
of  any  Government  Department  or  other  central  body  to  do  more  than 
tender  general  advice  to  authorities  under  the  Sale  of  Food  and  Drugs  Acts 

concerning  these  matters.  » 

(29)  When  the  contamination  of  beer  by  arsenic  became  known,  and 
public  analysts  had  to  examine  large  numbers  of  samples  for  arsenic  and  to 
express  their  results  quantitatively,  much  uncertainty  followed  from  the 
adoption  of  different  methods  and  from  lack  of  data  l^y  which  to  compare 
the  divergent  results  o]:)tained.  Hence  demand  has  arisen  that  some 
authority  should  prescribe  standard  tests  for  arsenic,  which  might  be  adopted 
or  used  for  reference  by  all  public  analysts.  It  does  not  at  present  fall 
within  the  province  of  any  public  authority  to  fornuilate  standard  tests  such 
as  are  demanded. 

(30)  {b)  Public  Health  Acts.—^^  have  heard  of  no  instances  in  which 
official  action  under  the  Pul^lic  Health  Acts  to  obtain  the  seizure,  condemna- 
tion, or  destruction  of  arsenical  brewing  sugar  on  the  premises  of  the  sugar 
manufacturer  or  of  the  brewer  has  been  considered  practicable.  Nor  have 
we  learnt  of  any  ease  in  which  such  action  has  been  taken  in  respect  of 
arsenical  beer  at  a  brewery.    In  the  opinion  of  most  of  the  witnesses  whom 
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we  have  examined  on  this  point,  the  provisions  of  the  Pubhc  Health  Act, 
1875,  and  of  the  Pubhc  Health  Acts  Amendment  Act,  1890,  which  enable 
officers  of  local  authorities  under  certain  conditions  to  obtain  the  condemna- 
tion and  destruction  of  unsound  articles  of  food,  could  not  have  been  utilised 
for  the  above  purposes. 

We  think  it  right  to  state,  however,  that  we  have  evidence  that  informal 
action  by  medical  officers  of  health,  and  steps  which  were  taken  by  those 
who  found  their  business  implicated,  sufficed  to  obviate  much  of  the  difficulty 
and  risk  which  might  otherwise  ha\e  arisen  through  lack  of  statutory  power 
in  these  respects. 

(31)  (c)  Revenue  Acts. — These  Acts  have  hitherto  afforded  no  power  of 
inspection  or  control  over  the  manufacture  of  brewing  materials,  and 
'(unlike  the  Sale  of  Food  and  Drugs  Acts,  and  the  Public  Health  Acts)  they 
have  no  application  to  articles  of  food  and  drink  which  are  not  subject  to 
duty. 

As  regards  breweries,  it  is  not  in  practice  accepted  as  part  of  the  ordinary 
duty  of  officers  of  the  Inland  Revenue  to  acquire  knowledge  of  the  nature 
or  origin  of  brewing  materials  to  any  further  extent  than  may  be  necessary 
to  safeguard  the  interests  of  the  KeA  enue.  Similarly,  the  function  of  the 
Government  Laboratory,  when  dealing  with  samples  of  brcAving  materials 
sent  to  them  by  officers  of  Revenue  for  examination,  has  hitherto  been 
rather  the  determination  of  their  Ijrewing  value  for  purposes  of  preventing'^ 
fraud  on  the  Revenue,  than  of  their  quality  or  freedom  from  substances 
injurious  to  health. 

(32)  By  the  Customs  and  Inland  Revenue  Act  of  1888,  the  Connnissioners 
of  the  Treasury  have  been  enqDowered  to  prohibit  by  publication  of  notice  in 
the  London  Gazette,  the  use  in  the  manufacture  or  preparation  for  sale  of  an}' 
article  subject  to  a  duty  of  excise,  of  "  any  substance  or  liquor  of  a  noxious 
or  detrimental  nature,"  or  which,  "  being  a  chemical  or  artificial  extract  or 
product,  may  affect  prejudicially  the  interests  of  the  Revenue."  By  the  same 
Act  a  person  using  any  substance  thus  prohibited  in  the  manufacture  or 
preparation  for  sale  of  any  article  S23ecified  in  the  published  notice  is  subject 
to  penalty.  We  have  learned  that  in  practice  this  provision  has  come  to  be 
generally  regarded  as  one  essentially  designed  to  protect  the  Revenue.  It 
has  not  been  made  altogether  clear  that  the  provision  would  cover  the 
prohibition  of  arsenicated  brewing  materials.  The  only  article  which  has 
been  scheduled  at  the  instance  of  the  Board  of  Inland  Revenue  for  exclusion 
from  breweries  has  been  saccharin,  which  has  been  so  treated  for  Revenue 
reasons. 

(33)  On  consideration  of  all  the  circumstances  connected  with  the  recent 
epidemic,  we  think  that  some  inqDrovement  in  administrative  measures  is 
called  for.  It  is  evident  that  amendments  have  to  be  considered,  not  only 
with  reference  to  the  question  of  arsenic  in  beer,  but  also  in  relation  to  the 
broader  question  of  the  machinery  available  to  public  health  authorities  to 
obviate  risk  of  arsenic  or  other  poisonous  substance  reaching  articles  of  food 
and  drink  in  general. 

Upon  this  important  general  question  we  consider  it  essential  to  await 
further  evidence  before  making  final  recommendations.  But  meanwhile, 
seeing  that  the  epidemic  of  1900  has  been  caused  solely  by  beer,  and  that 
there  exists  in  the  case  of  breweries  (although  for  another  purpose)  a  system 
of  close  inspection  by  a  Government  Department — the  Board  of  Inland 
Revenue — we  think  that  as  a  provisional  measure  the  machinery  under  this 
system  might  effectively  be  turned  to  account  to  check  the  introduction  of 
arsenic  into  beer  by  way  of  its  ingredients. 

(34)  To  this  end  we  reconnnend  that  the  Board  of  Inland  Revenue  should 
possess  and  should  exercise  powers  to  specify  in  detail  individual  ingredients 
of  beer  which  are  liable  from  their  origin  or  mode  of  preparation  to  be 
contaminated  by  arsenic,  to  prescrilie  for  every  such  ingredient,  and  for  the 
different  materials  used  in  their  preparation,  an  adequate  test  which  should 
ensure  their  freedom  from  arsenic,  and  to  prohibit,  under  penalty,  the  use  in 
a  brewery  of  any  material  which  infringes  the  prescribed  test. 
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We  are  of  opinion  tliat  1)y  requiring-  the  brewer  to  produce  satisfactory 
evidence  (whether  in  the  form  of  a  guarantee  from  the  vendor,  or  as  the 
result  of  analysis  by  the  brewer's  chemist,  stated  in  such  terms  as  the  Board 
of  Inland  Revenue  may  determine)  that  the  prescribed  tests  have  been 
applied  to  all  the  ingredients  of  l^eer  at  the  brewery  which  have  been 
specified  as  liable  to  contain  arsenic,  and  that  l)y  the  examination  of  samples 
in  the  Government  Laboratory,  an  innnediate  and  effective  safeguard  to  the 
public  with  regard  to  arsenic  in  beer  can  be  secured. 

All  which  we  humbly  suljmit  for  your  Majesty's  gracious  consideration. 


(Signed)  KELVIN, 

Chairman. 

W.  HART  DYKE. 
W.  S.  CHURCH. 
T.  E.  THORPE. 

H.  COSMO  BONSOR. 

B.  A.  WHITELECGE. 

G.  S.  Buchanan, 

Secretary. 

6  July  li)OL 


Memorandum  by  Dr.  Whitelegge. 

I  concur  in  the  Report  except  one  portion  of  paragraph  34. 

The  excise  officers  visit  breweries,  and  will  in  future  habitually  visit  certain 
brewing  sugar  factories  in  this  country,  for  revenue  purposes.  I  concur  fully 
in  the  recommendation  that  as  regards  those  places,  and  all  materials  found 
there,  they  should  utihse  their  opportunities  of  supervision  with  a  view  to 
secure  freedom  from  arsenic,  and  that  in  order  to  make  the  control  effective, 
the  Board  of  Inland  Revenue  should  possess  and  exercise  power  to  prescril)e 
and  enforce  a  standard  chemical  test  for  any  of  the  above  materials  that  lend 
themselves  to  it.  Samples  could  then  be  taken  from  bulk  for  official 
analysis ;  and  indee<l  a  check  of  this  kind  would  seem  to  be  essential  for 
the  purpose. 

But  the  wide  terms  of  the  recommendation  in  paragraph  34  include  more 
remote  materials,  not  to  be  found  in  the  brewery  or  the  sugar  factory,  such, 
for  example,  as  the  fuel  which  has  been  used  in  malting.  Whatever  may 
ultimately  prove  to  be  the  right  course,  I  venture  to  think  that  at  the  present 
stage  of  the  inquiry,  and  in  a  provisional  recommendation,  the  reference  of 
administration  and  standards  to  the  Board  of  Inland  Revenue  should 
limited  to  materials  found  upon  the  premises  visited  for  revenue  purposes. 
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In  the  instance  I  have  given,  unless  the  excise  ofticers  undertake  the- 
supervision  of  malting  premises,  they  cannot  see  or  sample  the  fuel  in  use 
there  ;  and  if  reliance  is  to  be  placed  upoji  their  inspection  at  the  brewery 
of  certificates  relating  to  fuel  already  consumed  at  the  maltsters,  the  official 
control  ceases  to  be  effective,  for  the  certificate  cannot  even  be  linked  in  any 
practical  way  with  the  fuel  to  which  it  relates. 

And  further,  it  remains  to  be  determined  by  the  Conifiiission  whether  . 
careful  selection  of  fuel  as  regards  its  nature  and  origin,  or  subjection  of  it 
to  some  safeguarding  process,  would  not  afford  to  the  maltster  a  surer  basis 
of  precaution  than  reliance  upon  certificates  of  compliance  with  a  standard 
chemical  test,  the  value  of  which  in  practice  must  depend  upon  the  proper 
choice  of  samples  taken  from  a  large  bulk  of  fuel.  No  evidence  upon  this 
point  has  yet  been  received,  and  the  Commission,  as  stated  in  paragraph  19, 
propose  to  institute  further  inquiiies. 

In  the  circumstances,  I  cannot  l)ut  regard  this  part  of  the  recommendation 
in  paragraph  34  as  premature. 

(signed)       B.  A.  WHITELEGGE. 


10  July  1901. 
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THE    ROYAL  COMMISSION. 


EDWARD,  K 

(Elltoari  the  (Stbenth  by  the   Grace  of  God,  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  King,  Defender  of  the  Faith. 

HLo  Our  Right  Trusty  and  Well-beloved  William,  Baron  Kelvin 
Knight  Grand  Cross  of  the  Royal  Victorian  Order ;  Our  Right  Trusty  and 
Well-beloved  Councillor  Sir  William  Hart  Dyke,  Baronet ;  Our  Trusty  and 
Well-beloved  Thomas  Edward  Thorpe,  Esquire,  Companion  of  Our  Most 
Honourable  Order  of  the  Bath,  Principal  of  the  Government  Laboratory  ; 
'Our  Trusty  and  Well-beloved  Henry  Cosmo  Orme  Bonsor,  Esquire  ;  Our 
Trusty  and  Well-beloved  William  Selby  Church,  Esquire,  Doctor  of 
Medicine,  Fellow  and  President  of  the  Royal  College  of  Physicians  of 
London  ;  and  Our  Trusty  and  Well-beloved  Benjamin  Arthur  Whitelegge, 
Esquire,  Doctor  of  Medicine,  Fellow  of  the  Royal  College  of  Physicians 
■of  London,  Chief  Inspector  of  Factories  and  Workshops,  Greeting  ! 

ClMhfR'dS  We  have  deemed  it  expedient  that  a  Commission  should 
forthwith  issue  to  ascertain  with  respect  to  England  and  Wales  ; 

(1)  The  amount  of  recent  exception  sickness  and  death  attributable 
to  poisoning  by  arsenic  ; 

(2)  Whether  such  exceptional  sickness  and  death  have  been  due  to 
arsenic  in  beer  or  in  other  articles  of  food  or  drink,  and  if  so, 

[a)  to  what  extent ; 

{h)  by  what  ingredients  or  in  what  manner  the  arsenic  was 
conveyed ;  and 

(c)  in  what  way   any  such   ingredients   became  arsenicated, 

and 

(3)  If  it  be  found  that  exceptional  sickness  and  death  have  been  due 
to  arsenic  in  beer  or  in  other  articles  of  food  or  drink,  by  what  safeguards 
the  introduction  of  arsenic  therein  can  be  prevented. 

^Oto  knotl)  ^C,  that  We,  reposing  great  trust  and  confidence  in 
your  knowledge  and  ability,  have  nominated,  constituted,  and  appointed  ; 
and  do  by  these  Presents  nominate,  constitute,  and  appoint  you  the  said 
William,  Baron  Kelvin  ;  Sir  William  Hart  Dyke  ;  Thomas  Edward  Thorpe  ; 
Henry  Cosmo  Orme  Bonsor ;  William  Selby  Church  and  Benjamin 
Arthur  Whitelegge  to  be  our  Commissioners  for  the  purposes  of  the 
said  Inquiry. 

ttb  for  the  better  effecting  the  purposes  of  this  Our  Commission 
We  do  by  these  Presents  give  and  grant  unto  you  or  any  two  or  more  of 
you,  full  power  to  call  before  you  such  persons  as  you  shall  judge  likely 
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to  afford  you  any  information  upon  the  subject  of  this  Our  Commissions 
and  also  to  call  for,  have  access  to,  and  examine  all  such  books,  documents 
registers  and  records  as  may  afford  you  the  fullest  information  on  the 
subject ;  and  to  inquire  of  and  concerning  the  premises  by  all  other  lawful 
ways  and  means  whatsoever. 

^tlt)  We  do  by  these  presents  authorise  and  empower  you,  or  any  two- 
or  more  of  you,  to  visit  and  personally  inspect  such  places  as  you  may  deem 
it  expedient  so  to  inspect  for  the  more  effectual  carrying  out  of  the  purposes 
aforesaid,  and  to  employ  such  persons  as  you  may  think  fit  to  assist  you  iu 
conducting  any  Inquiry  which  you  may  hold. 

We  do  by  these  presents  will  and  ordain  that  this  Our  Com- 
mission shall  continue  in  full  force  and  virtue,  and  that  you  Our  said 
Commissioners,  or  any  two  or  more  of  you,  may  from  time  to  time  proceed 
in  the  execution  thereof  and  of  every  matter  and  thing  therein  contained 
although  the  same  be  not  continued  from  time  to  time  by  adjournment. 

We  do  further  ordain  that  you,  or  any  two  or  more  of  you,  have 
liberty  to  report  your  proceedings  under  this  Our  Commission  from  time  to 
time  if  you  shall  judge  it  expedient  so  to  do. 

(3lnl)  Our  further  will  and  pleasure  is  that  you  do,  with  as  little  delay 
as  possible,  report  to  Us  under  your  hands  and  seals,  or  under  the  hands 
and  seals  of  any  two  or  more  of  you,  your  opinion  upon  the  matters  herein 
submitted  for  your  consideration. 

^Itl)  for  the  purpose  of  aiding  you  in  your  inquiries  We  hereby 
appoint  Our  I'rustv  and  Well-beloved  George  Seaton  Buchanan,  Esquire, 
Doctor  of  Medicine,  to  l)e  Secretary  to  this  Our  Commission. 


Given  at  Our  Court  at  Windsor  the  Fourtli 
day  of  February  1901  ;  in  the  first  year  of 
Our  Reign. 

By  His  Majesty's  Command, 

CHAS.  T.  KliCHIK 


FINAL  REPORT 

OF  THE 

ROYAL    COMMISSION    ON    AESENICAL  POISONING. 


To  THE  King's  Most  Excellent  Majesty. 
May  it  please  your  Majesty, 

We,  the  undersigned  Commissioners,  appointed  on  February  4th,  1901, 
to  enquire  into  the  subject  of  Arsenical  Poisoning,  do  humbly  submit  to  your 
Majesty  our  final  Report. 

1.  In  our  First  Report,  presented  in  July,1901,we  set  out  the  conclusions 
at  which  we  had  arrived  from  the  evidence  then  received,  and  stated  that 
we  considered  it  necessary  to  pursue  our  inquiry  into  various  administrative, 
scientific,  and  technical  questions  which  had  arisen.  Since  that  date  we  have 
held  numerous  sittings,  and  have  examined  29  witnesses,  several  of  whom 
have  submitted  reports  of  scientific  researches  undertaken  during  the  past 
two  years,  by  themselves  or  by  Societies  or  Committees  whom  they 
represented,  which  have  been  of  much  value  to  our  inquiry.  We  have 
also  invited  and  obtained  information  from  medical  officers  of  health, 
public  analysts,  and  other  officers  of  local  public  health  authorities,  and  we 
have  caused  investigations  to  be  conducted  for  our  assistance. 

2.  In  the  following  Report  we  give  marginal  references  to  Minutes  of 
Evidence  and  Appendix  Papers,  contained  in  two  volumes.  Vol.  I.  comprises 
Evidence  and  Appendix  Papers  relating  thereto  received  up  to  July,  1901, 
when  our  First  Report  was  presented.  Vol.  II.  comprises  all  Evidenoe, 
Appendix  Papers  and  Reports  received  since  that  date.  Marginal  references 
to  the  latter  volume  are  in  italic  type. 

3.  As  in  our  First  Report,  we  use  for  convenience  the  general  term 
"  food  "  to  include  also  articles  of  drink.  Where  quantities  of  arsenic  are 
stated,  the  figures  given  refer  to  arsenic  reckoned  as  arsenious  oxide. 

4.  We  propose  to  report  under  the  followmg  heads  : — 

Past  I.— Further  observations  regarding  the  epidemic  of  arsenical  poisoning 
in  1900,  and  as  to  the  medical  and  public  health  aspects  of  the 
evidence  received  regarding  arsenic  in  beer  and  food. 

The  suggested  relation  between  the  disease  "  beri-beri "  and 
arsenical  poisoning. 

Tests  for  arsenic  in  foods  and  substances  used  in  the  preparation 
or  manufacture  of  food. 

Ways  in  which  foods  are  liable  to  become  contaminated  by 
arsenic. 

A 


Paet  II.— 
Paet  III.— 
Part  IV.— 

4676. 


Paet  V  —Precautions  which  should  be  taken  by  manufacturers  to  exclude 
arsenic  from  foods. 


Part  VI. — Present  means  of  official  control  over  purity  of  food,  in  relation 
to  arsenic. 

Part  VII. — Recommendations  as  to  improvements  in  official  control  over 
the  purity  of  food. 

Part  VIII. — Recommendations  as  to  the  proportions  of  arsenic  in  food 
which  should  now  be  held  to  constitute  an  oflFence  under  the 
Sale  of  Food  and  Drugs  Acts. 
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PAKT  I. 

FURTHER  OBSERVATIONS  REGARDING  THE  EPIDEMIC 
OF  ARSENICAL  POISONING  IN  1900,  AND  AS  TO  THE 
MEDICAL  AND  PUBLIC  HEALTH  ASPECTS  OF  THE 
EVIDENCE  RECEIVED  REGARDING  ARSENIC  IN  BEER 
AND  FOOD. 


Causation  of  the  Epidemic  of  1900. 

5.  In  our  First  Report  we  dealt  in  some  detail  with  the  evidence 
received  as  to  the  cause  of  the  serious  epidemic  of  poisoning  which 
occurred  in  the  latter  part  of  1900,  and  which  led  to  the  appointment 
of  this  Commission.  As  we  then  showed,  the  epidemic,  as  such,  was 
due  to  arsenical  contamination  of  beer  at  numerous  breweries  through 
the  use  of  brewing  sugars,  glucose  or  "  invert "  sugar  manufactured  by 
a  single  firm,  that  of  Bostock  &  Co.,  of  Garston,  near  Liverpool.  The 
arsenic  was  introduced  into  Bostock's  brewing  sugars,  by  way  of  a 
highly  arsenical  sulphuric  acid,  which  had  been  used  in  their  manufac- 
ture for  some  eight  or  nine  months  before  the  date  on  which  it  was  first 
suspected  that  the  sugars  in  question  had  been  the  means  of  producing 
poisoning  by  reason  of  the  beer  prepared  from  them.  The  arsenical 
sulphuric  acid  had  been  supplied  to  Bostock  &  Co.  by  the  firm  of 
Nicholson  and  Sons,  chemical  manufacturers,  of  Leeds.  As  regards  the 
cause  of  the  epidemic,  and  the  steps  taken  by  public  health  authorities, 
brewers,  and  others  to  bring  it  to  a  speedy  termination,  we  have  nothing 
to  add  to  cm'  former  report. 

Disposal  of  Bostock's  Brewing  Sugars. 

6.  Shortly  after  the  appointment  of  the  Commission,  we  learnt  that  Williamson,  7300-32. 
the  firm  of  Bostock  and  Co.  was  in  liquidation.   Realising  the  importance  ^-  -S'^i^a,  io^89. 

of  preventing  any  risk  of  further  poisoning,  we  requested  the  liquidators 
to  keep  the  Commission  informed  of  the  action  taken  when  the  large 
stock  of  glucose  and  "invert"  sugar  remaining  at  the  works  (over  7u0 
tons)  came  to  be  disposed  of.  In  May,  1901,  however,  evidence  which 
we  received  from  the  former  Secretary  of  the  Company  regarding  the 
precautions  which  had  been  adopted  in  selling  the  small  amount  of 
contaminated  glucose  which  had  then  already  left  the  works,  and  the 
result  of  inquiries  by  Mr.  H.  Hammond  Smith,  who  visited  Bostock's 
factory  on  our  behalf,  seemed  to  us  unsatisfactory.  We  therefore  at 
once  made  strong  representations  to  the  official  liquidators  and 
communicated  with  the  Local  Government  Board,  who  instituted 
inquiries. 

As  a  result  of  this  action,  very  stringent  precautions  were  adopted 
by  the  liquidators.  By  November,  1901,  all  the  contaminated  glucose 
and  "  invert "  sugar  had  been  sold,  and  had  been  consigned  directly  to 
manufacturers  for  use  in  textile  and  other  purposes  unconnected  with 
food ;  particulars  regarding  each  sale,  and  the  undertakings  entered  into 
respecting  the  use  of  all  sugars  sold,  having  been  systematically 
connnunicated  by  the  liquidators  to  the  Commission  and  to  the  Local 
Government  Board. 


Bostock's  "Table  Syrup." 

7.  In  1900,  Messrs.  Bostock  &  Co.  had  commenced  to  manufacture  jy.  smith  losn-, 
preparations  resembling  treacle,  termed  "Table  Syrups."  These  were  Appx.  is, p.  tes. 
flavoured  with  various  fruit  essences  and  put  up  in  2-lb.  tins  for  sale. 
The  syrup  used  was  cane  sugar  which  had  been  "  inverted "  by 
Nicholson's  sulphuric  acid.  Fortunately,  at  the  date  of  the  discovery 
of  arsenic  in  their  brewing  sugars  scarcely  any  of  these  table  syrups  were 
on  the  market.  A  trial  series  of  tins  had  been  sent  out  to  retailers,  but 
in  most  instances  the  syrup  in  the  tins  was  found  to  have  become 
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solidified  through  some  accident  in  the  manufacture,  and  in  consequence 
the  bulk  of  the  tins  had  been  returned  to  the  factory.  In  May,  1901, 
when  Mr.  H.  Hammond  Smith  visited  Messrs.  Bostock's  works,  he 
found  tins  of  these  syrups  to  the  extent  of  14  tons  on  the  premises. 
Samples  tested  for  the  Commission  by  Dr.  McGowan  showed  approxi- 
mately one  grain  of  arsenic  to  the  pound  of  table  syrup.  Following  on 
the  representations  mentioned  above,  all  these  tins  of  syrup  were  burnt 
by  order  of  the  liquidators. 

Extent,  Distribution,  and  Fatality  of  the  1900  Epidemic. 

8.  Evidence  of  Witnesses. — The  Medical  Officer  of  Health  of  Man- 
chester, after  inquiries  of  medical  men  practising  in  the  city,  computed 
that  at  least  2000  persons  in  Manchester  had  suffered  by  the  epidemic. 
Dr.  Tattersall  by  similar  enquiries  reckoned  about  1000  cases  in  the 
Borough  of  Salford.  The  Medical  Officer  of  Health  of  Liverpool 
informed  us  of  at  least  100  cases  treated  in  public  institutions  which 
were  undoubtedly  arsenical  poisoning ;  he  was,  however,  unable  to 
estimate  the  total  number  of  persons  who  were  attacked  in  Liverpool. 
They  were  certainly  numerous,  but  probably  fewer  in  number  than  in 
Manchester.  Dr.  G.  Reid  as  a  result  of  inquiries  from  Medical  Officers 
of  Health  in  Staffordshire  learnt  of  over  660  cases  in  that  county. 
Dr.  Sergeant  by  similar  means  collected  information  regarding  950 
cases  in  the  administrative  County  of  Lancaster. 

9.  Information  obtained  by  Circular  Letter. —  In  May,  1901,  by  circular 
letter,  we  invited  Medical  Officers  of  Health  of  all  local  sanitary 
authorities  in  England  and  Wales  to  furnish  us  with  information  as 
to  recent  arsenical  poisoning  attributed  to  beer.  Out  of  a  total  of 
1148  boroughs,  urban  and  rural  sanitary  districts*  making  returns  in 
answer  to  our  communication  the  Medical  Officer  of  Health  had  made 
inquiries,  with  negative  results,  in  874,  including  37  County  Boroughs. 
In  other  instances  the  return  stated  that  no  inquiry  had  been  made. 

No  cases  were  reported  from  any  of  36  English  administrative  counties 
or  from  London.  Two  cases  were  reported  from  Essex,  four  from 
Warwickshire,  and  four  from  Wales.  Practically  speaking,  no  breweries 
in  these  39  counties  or  in  London  had  been  customers  of  Bostock  &  Co. 

On  the  other  hand,  cases  were  reported  from  numerous  urban  and 
rural  districts  noted  in  Table  A  below,  and  from  the  County  Boroughs 
named  in  Table  B. 

TABLE  A. 

Administrative  Counties  in  which  Arsenical  Poisoning  was 
reported  from  one  or  more  Districts. 


Administrative  Counties. 

Number  of 
districts  in  the 

County  in 
which  Inquiry 
was  made  by 
Medical  Officer 
of  Health. 

Number 
of  districts  in 
which  Result  of 
Inquiry  was 
negative. 

Number 
of  districts  in 
which  cases  of 

Arsenical 
Poisoning  were 

reported. 

Total  Numbers 
of 

Cases  where 
estimated. 

Cheshire  ----- 
Cumberland     -       -       .  - 
Derbyshire      .       -       -  • 
Lancashire       .       -       -  - 
Monmouthshire 
Nottinghamshire 
Shropshire.^      -          ,    -  - 
Staffordshire    -       -       -  - 
Wiltshire         .       -       .  - 
Yorkshire  (W.R.)  - 

35 
21 
27 
77 
18 
11 
17 
40 
19 
79 

31 
17 
25 
52 
17 
S 
16 
24 
18 
71 

4 
4 
2 

25 
1 
3 
1 

16 
1 
8 

About  or  Over. 
48 
121 
7 

1650 
30 

27 
32 
1355 

196 

Totals   -  -  - 

1  344 

279 

65 

1,466 

England  and  Wales,  including  67  County  Boroughs,  is  1815. 

t  Information  lobtained  independently"  by  County  Medical  OflScers  of  Health  showB  bhat 
the  total  of  casee  in  the  count'"'  was  much  larger  than  this  figure — see  above. 


J 


TABLE  B. 

County  Boroughs  in  which  Cases  of  Arsenical  Poisoning 

were  reported, 


County  Boroughs. 

Number  of  Cases 

Poisoning,  where 
estimated  : 
about  or  over. 

County  Boroughs. 

Number  of  Cases 

Poisoning,  where 
estimatefl  : 
about  or  over. 

Birkenhead       .       .  - 

100 

Oldham  -       -       -  - 

8 

Birmingham 

4 

at.  Helen  s      -       -  - 

r> 
0 

Blackburn 

15 

fcaliord.    -       -       -  - 

yyo 

Bolton      .       -       -  - 

9 

Sheffield  ...  - 

32 

Bury 

16 

Stockport  ... 

2 

'Chester     -       -       -  - 

35 

Walsall   -       -       -  - 

4 

Hanley 

5 

Wigan     -       -       -  - 

6 

Liverpool  -       -       -  - 

? 

Wolverhampton 

7 

Manchester 

2,000 

Total   -   -  (over) 

3,245 

Medical  Officers  of  Health,  in  giving  estimates  of  the  number  of  cases 
which  occurred  in  their  districts,  have  in  many  instances  been  careful 
to  point  out  that  there  must  have  been  others  which  did  not  come  to 
their  notice. 


10.  Smnmari/  as  to  extent  of  Epidemic. — The  information  obtained 
from  the  above  sources  shows  that,  if  allowance  is  made  for  about 
1000  cases  in  Liverpool,  the  total  number  of  persons  who  suffered  in 
consequence  of  the  epidemic  was  certainly  6000,  and  probably  the 
number  was  in  fact  very  considerably  greater. 

11.  Fatal  Cases. — It  is  impossible  to  determine  the  fatal  cases  of  this 
epidemic  with  any  approach  to  accuracy.  Information  received  from 
various  sources,  including  the  returns  from  Medical  Officers  of  Health 
above  referred  to,  shows  that  a  total  of  70  fatal  cases  occurred  which 
were  attributed  to  poisoning  by  arsenic  in  beer.  In  nearly  all  these 
■cases  arsenical  poisoning  was  entered  in  the  death  certificate  as  the 
cause  or  as  one  of  the  causes  of  death,  or  was  found  to  be  a  cause  of 
death  as  the  result  of  a  Coroner's  inquest. 

It  is  evident,  however,  that  deaths  thus  certified  do  not  represent  the  xattersaii,  48-55. 
total  number  of  cases  in  which  death  resulted  from,  or  was  accelerated  Niven,  49l 
by,  poisoning  due  to  arsenic  in  beer.    Deaths  occurring  before  the  rIw' esoe-?.  ' 
discovery  of  the  cause  of  the  outbreak  were  frequently  certified  as  due  Rey„oi<h,  sisi-si. 
to  "  chronic   alcoholism,"  and  "  cirrhosis  of  the  liver,"  and  in  some 
cases  were  attributed  to  Addison's  disease  and  locomotor  ataxy.  Other 
deaths  were  recorded  as  due  to  "alcoholic,"  "peripheral,"  or  "multiple  " 
neuritis. 

It  might  be  expected  that  an  approximate  estimate  of  the  share  of 
arsenical  poisoning  in  producing  deaths  recorded  as  due  to  such  causes 
as  cirrhosis  of  the  liver,  chronic  alcoholism,  and  neuritis  in  the  localities 
principally  affected  could  be  obtained  by  comparing  the  mortality  figures 
for  1900  with  those  of  previous  years.  Dr.  Tatham  has  furnished  us 
with  data  regarding  deaths  from  these  causes  which  were  specially 
extracted  at  the  Registrar  General's  Office  for  the  year  1900.  Un-  Tatham,  2537-50. 
fortunately,  however,  the  Registrar  General's  customary  [classification 
of  causes  of  death  does  '  not  separately  distinguish  deaths  from  the 
diseases  in  question,  and  we  have  no  data  available  in  respect  of  years 
antecedent  to  1900  with  which  to  make  the  comparison  desired. 
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12.  Effect  of  the  Epidemic  on  the  Birth  Rate. — Dr.  Niven  has  put 
App'ji.  17,  V-  1S6.           before  us  statistics  regarding  an  unusual  and  considerable  fall  in  the  birth 

rate  for  the  year  1901,  in  the  boroughs  of  Manchester,  Salford,  and 
Liverpool,  which  he  is  inclined  to  regard  as  the  result  of  the  epidemic 
of  the  previous  year  in  view  of  a  number  of  data  which  he  supplies. 
The  decrease  in  the  birth  rate  in  each  borough  was  strongly  marked 
during  the  third  quarter  of  1901,  and  was  manifested,  though  to  a  less 
degree,  in  the  second  and  fourth  quarters ;  the  period  dm'ing  which  a 
large  portion  of  the  beer  in  these  cities  was  seriously  contaminated  being 
some  six  or  eight  months  before  November,  1900,  and  the  greatest 
amount  of  sickness  due  to  arsenical  beer  having  occurred  in  the  fourth 
quarter  of  1900.  On  comparison  with  London  and  with  thirteen  large 
towns  which  were  only  slightly,  if  at  all,  affected  by  the  1900  epidemic, 
Dr.  Niven  found  that  in  no  instance  had  there  been  any  fall  of  birth 
rate  in  the  third  quarter  of  1901  at  all  comparable  in  extent  to  that 
which  occurred  in  Manchester,  Salford  and  Liverpool.  Moreover,  when 
the  rates  in  the  several  sub-areas  of  Manchester  came  to  be  examined,^ 
the  fall  in  birth  rate  in  the  third  quarter  of  1901  was  seen  to  be  greater 
in  particular  parts  of  Manchester  which  were  known  to  have  been  most 
seriously  affected  by  the  epidemic  of  the  year  before. 

Symptoms   of    Poisoning  due  to   Arsenic   in  Beer  during  the 

Epidemic  of  1900. 

13.  It  is  obvious  that  during  the  epidemic  the  conditions  under  which 
different  individuals  came  to  suffer  in  consequence  of  drinking  arsenical 
beer  must  have  varied  largely.  There  were  great  differences  in 
individual  cases  as  regards  the  quantity  of  arsenic  in  the  beer  consumed, 
the  amount  of  beer  taken,  and  the  duration  of  the  period  over  which 
arsenical  beer  was  drunk ;  and  there  were  also  further  differences 
between  individual  beer  drinkers — e.g.,  as  to  age,  sex,  health,  conditions 
of  nutrition,  and  habits  as  regards  alcohol — which  determined  the  ex- 
tent of  their  susceptibility  to  arsenical  poisoning  at  the  time  when  they 
began  to  take  beer  containing  arsenic. 

Corresponding  to  these  and  other  differences,  the  disease  produced  by 
^""Symptoms."  the  arscuical  beer  d aring  the  epidemic  varied  greatly  in  its  manifesta- 

tions. In  our  minutes^  of  evidence  are  brought  together  a  series  of 
detailed  descriii<,itons  by  careful  medical  observers  of  individual  cases  of 
poisoning,  of  Jifferent  clinical  types  which  they  have  distinguished,  of 
particular  symptoms  met  with  at  different  stages  of  the  malady  produced, 
'dcXJi  of  pathological  changes  observed  post  mortem.    The  descriptions 

fiven  by  these  observers — notably  by  Drs.  Keynolds,  Stevenson,  Luff, 
ixon  Mann,  Kelynack,  Kaw,  and  Sir  L.  Brunton — deserve  careful 
;«ttention,  and  form  valuable  material  for  reference  and  comparison  in 
future  cases  or  future  outbreaks,  where  the  possibility  of  arsenical 
poisoning  calls  for  consideration. 

14.  These  accounts  show  on  the  one  hand,  that  there  occurred 
throughout  the  epidemic  (and  particularly  it  would  seem  towards  its 
termination,  when  people  had  been  drinking  arsenical  beer  for  many 
weeks  or  months  and  so  had  taken  considerable  quantities  of  the 
poison),  an  abundance  of  cases  in  which,  once  the  possibility  of  arsenic 
was  entertained,  there  was  comparatively  little  difficulty  in  deciding, 
on  clinical  grounds,  that  the  illness  was  consistent  with  arsenical  poison- 
ing. Such  cases  presented  symptoms  corresponding  to  those  described 
as  characteristic  of  subacute  poisoning  by  arsenic,  or  which  are  met  with 
in  the  poisoning  which  occasionally  results  from  long-continued  doses 
of  arsenic  taken  medicinally.  They  showed,  for  example,  inflamma- 
tion of  various  mucous  surfaces — leading  to  coryza,  huskiness,  lacry- 

\  mation,  and   the   like;  gastro-intestinal   disturbance  and  diarrhoea; 

peripheral  neuritis  affecting  sensory  and  motor  nerves,  and  in  some 
cases  associated  with  herpes  or  with  Avell-marked  erythromelalgia ; 
keratosis ;  or  recent  pigmentation  corresponding  to  that  which  not 
infrequently  occurs  in  persons  taking  arsenic  for  long  periods. 
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15.  On  the  other  hand,  symptoms  of  the  above  kind  were  often 
slight  or  absent  altogether,  and  one  of  the  most  instructive  points  in 
connection  with  the  outbreak  is  the  occurrence  of  cases  in  which  the 
symptoms,  if  taken  by  themselves  and  apart  from  the  epidemic,  would 
not  have  appeared  to  be  readily  or  sufficiently  explained  by  the  sugges- 
tion that  arsenic  was  the  cause  of  illness.  Thus  in  several  compara- 
tively mild  cases,  the  sufferers  complained  merely  of  burning  hands 
and  feet,  or  they  showed  a  variety  of  skin  eruptions  which  are  observed 
in  many  conditions  which  have  nothing  to  do  with  arsenical  poisoning. 

In  other  cases,  again,  the  main  symptoms  were  those  resulting  from  voi.  i,  index. 

dilated  heart ;  and  special  difficulty  arose  in  cases  showing  evidence  of   ^fp^',^;^'jjj.  Neuritis  " 

well-marked  peripheral  neuritis  not  associated  with  symptoms  pointing 

clearly   to   arsenic,   and  which  appeared   practically  identical  with 

"alcoholic  neuritis,"  a  disease  previously  considered  to  be  the  result, 

alike  in  drinkers  of  beer  and  spirits,  of  the  toxic  action  of  alcohol  on 

nerve  tissue. 

Poisoning  from  Arsenic  in  Beer,  apart  from  the  Epidemic  of  1900. 

16.  Premlence  of  Alcoholic  Neuritis  in  certain  pcwts  of  Eiigland  before  voi.  i,  index, 
1900,  and  its  relation  to  Arsenic. — It  is  evident  that  the  circumstance  "  Alcoholic  Neuritis." 
that  medical  men  in  the  localities  affected  by  the  epidemic  were  in 

most  instances  familiar  with  the  disease  "alcoholic  neuritis"  was  largely 
responsible  for  the  delay  which  occurred  in  recognising  the  nature  of 
the  outbreak  and  in  referring  it  to  arsenic.  When  they  found  that  a 
considerable  number  of  cases  of  peripheral  neuritis  were  coming  under 
their  observation  in  1900,  the  matter  did  not  present  itself  to  them  in 
the  same  striking  aspect  as  it  would  have  done  had  they  been  dealing 
with  a  form  of  disease  which  was  new  in  their  experience.  Medical 
witnesses  dealing  with  prevalence  of  alcoholic  neuritis  in  Manchester 
and  Liverpool  before  1900  (and,  therefore,  before  Messrs.  Bostock 
&  Co.  employed  highly  arsenical  acid  in  the  preparation  of  their 
brewing  sugars),  ha.ve  laid  much  stress  on  the  relatively  frequent 
occurrence  of  this  disease  in  these  cities  when  compared  with  London, 
with  Scotland,  or  with  large  centres  of  population  in  the  South  of 
England,  and  on  review  of  the  evidence  which  we  have  received,  we 
think  there  can  be  no  doubt  of  the  fact.  The  material  which  we  have 
obtained  does  not  suffice,  however,  to  admit  of  its  expression  statistic- 
ally. Alcoholic  neuritis,  unlike  infectious  fevers,  is  not  a  notifiable 
disease ;  the  mortality  statistics  of  the  Registrar  Greneral  do  not 
discriminate  deaths  due  to  alcoholic  neuritis,  as  we  have  said ;  a  large 
number  of  cases  find  their  way  to  Poor  Law  Infirmaries  where  little 
record  has  been  kept  of  them,  and  in  the  case  of  Hospitals  or  Infirmaries 
where  data  are  available,  many  opportunities  of  fallacy  arise  when  the 
experience  of  one  institution  is  compared  Avith  that  of  another.  Such 
comparative  data  as  we  have  obtained  however  are  consistent  with  the 
medical  evidence  to  which  we  have  referred.  Evidence  in  the  same 
direction  has  been  furnished  us  by  members  of  the  medical  staff"  of 
several  large  provincial  hospitals  in  southern  and  eastern  counties,  who 
in  each  instance  have  written  that  in  their  experience  of  private 
and  hospital  practice  alcoholic  neuritis  is  a  disease  of  extremely  rare 
occurrence. 

17.  The  "alcoholic  neuritis"  thus  formerly  prevalent  in  Manchester  Tattersaii,  72-,3. 
and  Liverpool  had  for  some  years  before  1900  been  recognised  locally  iefynack,  3573. 
as  a  disease  aff'ecting  beer  drinkers  far  more  than  spirit  drinkers,  and  i^^^-  6356. 
the  relation  of  this  circumstance  to  arsenic  requires  to  be  considered. 

18.  There  can  be  no  doubt  that  a  considerable  proportion  of  beer 
brewed  in  some  parts  of  the  country  before  1900  contained  noteworthy 
quantities  of  arsenic,  mainly  derived  from  malt  and  from  brewing  sugars.  Voi.  i,  index 

It  is  also  evident  that  before  1900  the  degree  to  which  beer  has  been  "  i"-" 
liable  to  receive  arsenic  from  malt  must  have  varied  greatly  in  diff'erent 
parts  of  England.    Malt  has  been  shown  to  have  been  subject  to 
arsenical  contamination  in  much  greater  degree  when  the  fuel  used  on 
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cf.  paras  87,  93,  97,  below. 


Vol.  I.  Index. 
"Malt,'  "Fuels.' 


Salainon,  1343-6. 
Tomson,  3094-9. 
Miller,  3407-13. 
Estcourt,  3981-7. 
C.  Brown,  6710. 


the  kiln  has  been  gas  coke  than  when  other  forms  of  malting  fuel  (oven 
coke  or  anthracite)  have  been  employed,  and  it  may  safely  be  concluded 
that  the  quantity  of  arsenic  introduced  into  beer  through  malt  has  been 
in  the  past  greater  where  brewers  have  made  beer  from  malt  dried  over 
gas  coke.  In  makings  in  the  Southern  Counties  of  England  the  use  of 
gas  coke  has  never  ])oen  common,  but  in  certain  parts  of  the  North  and 
Midlands  of  England  gas  coke  was  habitually  used  before  1901,  and  in 
the  cities  we  are  now  considering,  Manchester  and  Liverpool,  gas 
coke  was  constantly  employed  at  the  maltings  supplying  various 
breweries.  Om'  evidence  shows  that  Manchester  and  Liverpool 
brewers  habitually  obtained  large  quantities  of  malt  from  Yorkshire 
maltings  where  local  gas  coke  was  used,  and  that  in  1900  certain 
of  these  malts  were  found  to  contain  considerable  quantities  of  arsenic. 
Brewers  in  Manchester  and  elsewhere,  who  on  the  discovery  of  the 
cause  of  the  epidemic  took  steps  to  secure  that  their  brewing  sugars 
were  free  from  arsenic,— or  who  for  a  time  abandoned  the  use  of 
brewing  sugars  altogether — found  nevertheless  that  they  could  not 
produce  beer  which  could  be  regarded  as  practically  free  from  arsenic 
until  they  had  discontinued  the  use  of  malt  which  had  been  dried  over 
this  fuel.  It  may  be  concluded,  therefore,  that  the  fact  of  greater 
prevalence  of  alcoholic  neuritis  among  beer  drinkers  in  Manchester 
and  Liverpool  before  1900  when  compared,  for  example,  with  London 
and  places  in  the  Southern  Counties,  is  consistent  with  the  explanation 
that  (whatever  may  have  been  the  case  with  regard  to  brewing  sugars) 
the  degree  to  which  beer  was  likely  to  become  contaminated  by  arsenic 
was  greater  in  these  two  cities  owing  to  the  larger  proportion  of  arsenic 
contained  in  much  of  the  malt  there  used. 


Vol.  I,  Index, 
"  Brewers." 


Reynolds,  8237-9,  833S-S8, 
8402. 


Diminution  in  '^Alcoholic  Neuritis"  and  ''Alcoholic  Heart"  in  Manchester 

since  the  epidemic  of  1900. 

19.  Very  stringent  precautions  were  taken  by  brewers  in  Manchester 
after  the  discovery  of  the  cause  of  the  epidemic  to  secure  that  the 
various  ingredients  of  their  beer  were  satisfactory  as  regards  arsenic, 
and  it  is  certain  that  beer  consumed  in  Manchester  during  and  since 
1901  has  been  far  better  in  respect  of  arsenic  than  was  the  case  before 
the  highly-contaminated  Bostock  brewing  sugars  came  on  the  market  in 
1900.  If,  therefore,  arsenic  in  beer  had  been  in  any  measure  responsible 
for  "  alcoholic  neuritis  "  in  Manchester  before  1900  it  was  to  be  expected 
that  the  prevalence  of  this  disease  would  be  found  to  show  a  marked 
diminution  in  1901  and  1902.  The  later  evidence  of  Dr.  Reynolds, 
who  put  before  us  his  experience  at  Crumpsall  Infirmary  and  at  the 
Manchester  Royal  Infirmary,  and  also  the  opinions  of  other  physicians 
practising  in  Manchester,  leaves  no  doubt  that  this  in  fact  has  been 
the  case.  Save  for  persons  who  had  suffered  during  the  epidemic,  he 
had  been  unable  to  ascertain  the  existence  of  any  alcoholic  neuritis 
among  beer  drinkers  in  1901.  His  evidence  is  instructive  also  by 
showing  that  in  Manchester  there  has  occurred,  in  parallel  fashion,  a 
marked  diminution  in  certain  other  disease  conditions  which  before  the 
1900  epidemic  had  not  been  associated  with  arsenic  in  beer.  He  drew 
particular  attention  to  a  morbid  condition  termed  "  alcoholic  heart " 
which  had  long  been  recognised  in  Manchester  as  occurring  among 
beer  drinkers.  Patients  presenting  symptoms  of  this  characteristic 
affection  of  the  heart  (with  or  without  other  marked  symptoms  of 
illness)  had  been  specially  numerous  during  the  1900  epidemic  ;  after 
the  epidemic  these  cases  practically  ceased  altogether. 


Heynolds,  8403-42. 
E.  Smith,  8628-847. 
Thorpe,  8847. 
Thompson,  8848-9089. 
Neech,  9090-S6S. 


Arsenical  Poisoning  in  Halifax  in  1902. 

20.  In  January,  1902,  the  attention  of  the  Commission  was  directed  to 
statements  that  cases  of  illness  attributed  to  arsenical  beer  had  occurred 
among  patients  recently  admitted  to  the  Poor  Law  Infirmary  at  Halifax. 
Local  inquiry  was  made  on  behalf  of  the  Commission  by  Mr.  H. 
Hammond  Smith,  who  presented  a  detailed  report  giving  the  results  of 
his  observations,  and  the  information  which  he  had  collected  from 
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meoical  men,  analysts,  local  officials,  brewers,  maltsters,  and  others,  ^r^l'^l^^.  f^^J^^fl* 
This  report  was  considered  at  om-  meeting  on  March  21st,  and  on  Fmrie)/,'99S3.  ' 
April  11th  and  18th  we  heard  various  witnesses  on  the  subject,  includ- 
ing the  Medical  Officer  of  Health  of  Halifax  and  the  brewers  principally 
concerned,  to  whom  copies  of  Mr.  Hammond  Smith's  report  had  pre- 
viously been  sent.  We  also  received  an  account  of  a  series  of  analyses 
of  Halifax  beer  and  brewing  materials  which  were  made  at  the  Govern- 
ment Laboratory  in  consequence  of  the  outbreak. 

21.  The  principal  facts  were  as  follows  :  In  January  and  February, 
1902,  eight  cases  came  under  notice  in  Halifax  Poor  Law  Infirmary,  and 
some  five  or  six  other  cases  were  heard  of  in  the  borough,  in  which 
poisoning  by  arsenic  in  beer  was  suspected.  The  major  ity  of  these  cases, 
including  three  wdiich  proved  fatal,  presented  symptoms  pointing  unmis- 
takably to  arsenical  poisoning  ;  the  remainder  were  in  all  probability  to 
be  referred  to  the  same  cause. 

All  the  persons  attacked  were  beer  drinkers,  and  in  most  instances 
heavy  beer  drinkers.  There  was  no  reason  to  suspect  that  they  had 
received  arsenic  otherwise  than  through  beer,  while  there  was  strong 
evidence  that  the  beer  they  had  consumed  had  been  arsenical.  Samples 
of  beer  taken  in  January,  1902,  from  public-houses  frequented  by  certain 
of  these  cases  were  found  to  contain  between  -^jyth  and  Y^th.  of  a  grain  ^j^f^'^^^^'  ^'so  'si 
of  arsenious  oxide  per  gallon.  Inquiry  was  made  as  to  the  origin  of  the  PcdHey^iijis. 
various  beers  which  had  come  under  suspicion.  They  were  traced  back 
to  particular  breweries,  and  the  source  of  the  materials  used  in  the 
brews  which  were  specially  implicated  was  ascertained.  In  some  of 
these  brews  glucose  or  "  invert "  sugar  had  been  used,  but  these  had 
been  supplied  by  different  manufacturers,  and  the  evidence  gave  no 
indication  that  the  beei'S  in  question  had  obtained  their  arsenic  by  way 
of  brewing  sugars.  None  of  the  breweries  concerned  had  been  cus- 
tomers of  Bostock  &  VjO.  in  1900.  In  two  beers  containing  respectively 
jJ^th  of  a  grain  and  y^gth  of  a  grain  of  arsenic  per  gallon  no  brewing- 
sugar  had  been  used. 

22.  On  the  other  hand,  the  facts  pointed  strongly  to  the  conclusion  that 
the  implicated  beers  had  been  contaminated  by  arsenic  derived  from 
malt  used  in  their  preparation.  In  nearly  every  instance  there  was 
evidence  that  the  malt  concerned  had  been  dried  over  local  gas  coke, 
and  that  the  brewer,  before  using  it,  had  taken  no  precautions  to 
ascertain  its  condition  as  regards  arsenic.  In  several  cases  the  malt 
which  was  actually  in  use  at  the  brewery  at  the  date  of  inquiry  had 
been  recently  made,  in  the  1901-2  malting  season,  and  had  been  dried 
over  anthracite,  and  specimens  of  such  malt  which  were  available  for 
chemical  examination  were  not  found  to  be  highly  contaminated  by 
arsenic.  But  on  closer  inquiry  at  these  breweries  it  was  found  that  the 
malt  which  had  been  used  in  the  implicated  brews  was  of  a  different 
character,  as  it  had  been  dried  in  the  previous  malting  season,  1900-1, 
and  over  gas  coke  ;  and  at  some  maltings  in  the  Halifax  neighl)ourhood 

gas  coke  was  still  used  in  1902.    One  large  brewery,  making  its  own  Thompson,  893.po. 
malt,  was  using  as  much  as  85  per  cent,  of  gas  coke  for  malt  drying;      Smith,  s7sl 
at  another  it  was  found  that  gas  coke  was  used  when  a  sufficient  supply 
of  anthracite  was  not  available. 

23.  Certain  samples  of  malt  which  appeared  to  correspond  to  those 
which  had  been  used  in  the  beers  under  inquiry  showed  amounts  of 
arsenic  such  as  i^th  of  a  grain  per  lb.    In  one  instance,  that  of  a 

publican-brewery  '  called  the  "  Cross  Keys,"  it  was  shown  that  in  the 
implicated  beer  the  brewer  had  used  malt,  in  the  proportion  of  2  lbs.  of 
malt  to  the  gallon  of  beer,  which  had  been  purchased  from  Mr.  Firth, 
a  maltster,  without  guarantee  or  analysis  as  to  arsenic.  A  sample  of 
this  beer  taken  in  January,  1902,  was  found  to  contain  y\;th  of  a  grain 
of  arsenic  to  the  gallon.  Mr.  Firth  had  made  the  malt  in  question  in 
the  season  of  1900-1901  ;  on  the  single  occasion  on  which  he  had  sent 
a  sample  of  malt  made  during  that  season  to  be  examined  for  arsenic 
the  analyst  had  reported  as  much  as  .^^ih  of  a  grain  of  arsenic  to  th^^  lb. 
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in  it.  it  also  appeared  that  the  malt  ultimately  supplied  by  Mr  Firth  to 
the  "  Cross  Keys"  had  been  rejected  by  a  brewer  in  Lancashire  on 
account  of  the  arsenic  it  contained. 

24.  Looking  to  all  the  evidence  received  in  respect  of  the  Halifax 
outbreak,  and  to  the  accumulated  facts  which  show  the  extent  of 
arsenical  contamination  to  which  malt  is  liable  when  prepared  without 
adequate  precautions  to  exclude  arsenic  (particularly  when  dried  over 
gas  coke  as  was  the  case  here),  we  are  satisfied  that  the  arsenical 
poisoning  in  Halifax  was  attributable  to  beer  contaminated  by  arsenical 
malt  used  in  its  preparation. 

25.  The  fact  that  in  an  important  borough  such  as  Halifax,  within 
twelve  months  of  the  epidemic  of  1900,  the  steps  taken  by  the  brewers 
and  by  the  public  authorities  alike  proved  to  be  insufficient  to  safeguard 
the  public  against  beer  which  was  dangerously  contaminated  by  arsenic, 
has  an  important  bearing  on  our  inquiry,  and  we  refer  to  it  later  on  in 

Paras  i54.6,bi?iow.  this  report.    Here  we  would  draw  attention  to  the  evidence  it  has 

afforded  that  poisoning  Ijy  arsenic  in  beer  even  now  may  easily  pass 
undetected,  notwithstanding  that  a  number  of  cases  may  be  occurring 
in  the  same  place  at  about  the  same  time.  The  nature  of  the  cases  in 
the  Poor  Law  Infirmary  would  very  likely  not  have  been  established 
but  for  the  fact  that  the  resident  Medical  Officer,  Dr.  J.  F.  Hodgson  t 
had  experience  of  arsenical  beer  poisoning  in  Manchester  in  1900. 
The  Medical  Officer  of  Health  had  no  knowledge  that  there  were 
cases  of  suspected  arsenical  poisoning  in  the  Poor  Law  Infirmary  until 
inquests  were  held,  and  thus  it  was  a  mere  accident  which  led  to 
his  making  .special  inquiry  of  medical  practitioners  in  the  Borough, 
with  the  result  of  asceitaining  that  cases  had  occurred  outside  the 
Infirmary. 

Alcoholic  Neuritis  apart  from  Arsenical  Poisoning. 

26.  The  fact  of  this  small  outbreak  at  Halifax  strengthens  the 
opinion  which  we  have  above  expressed,  that  much  of  the  alcoholic 
neuritis  occurring  among  beer  drinkers  before  1900,  and  particularly 
in  localities  such  as  Manchester,  was  attril)utable  to  arsenic  in  beer. 
Clinically,  almost  all  the  Halifax  cases  were  characterised  by  peripheral 
neuritis,  which,  taken  by  itself,  was  hardly  to  be  distinguished  from 
"  alcoholic  neuritis.'"  Moreover,  the  Halifax  beers  associated  with 
the  outbreak  must  have  been  typical  in  respect  of  arsenic  of  a  large 
class  of  beers  prepared  before  the  1900  epidemic  from  arsenical  malt. 

27.  In  our  view  it  is  important  that  the  question  of  arsenic  should 
be  fully  considered  in  all  cases  of  peripheral  neuritis  attributed  to 
beer  drinking.  To  what  extent  beer  free  from  arsenic  is  capable  of 
producing  neuritis  among  heavy  drinkers  the  data  at  our  disposal  do 
not  suffice  to  permit  an  opinion  to  be  given.  We  are  unable  to  accept 
the  thesis  of  some  witnesses  that  there  is,  practically  speaking,  no 
"  alcoholic  neuritis "  apart  from  arsenic.  Inquiries  which  we  have 
made  as  to  the  experience  of  London  and  provincial  hospitals  show 
that  cases  of  alcoholic  neuritis  are  met  with  from  time  to  time  in 
which  the  alcoholic  liquor' consumed  has  been  exclusively  spirits.  All 
the  evidence  adduced  is  to  the  effect  that  spirits  are  not  liable  to 
contain  arsenic. 


*  A  copy  of  Mr.  Hammond  Smith's  Keport  was  sent  in  March,  1902,  to  Mr.  Firth, 
who  was  then  offered  an  opportunity  to  give  evidence  to  the  Commission.  Mr.  Firth 
however,  wrote  that  he  was  prevented  by  personal  circumstances  from  attending  to  give 
evidence. 

t  At  the  Coroner's  inquests  which  were  held,  the  brewers  concerned  used  various 
means  to  obtain  a  verdict  that  the  cases  were  not  due  to  arsenical  poisoning^  and  to 
discredit  Dr.  Hodgson's  statements.  They  secured  some  support  from  Mr.  J.  F.  Woodyatt, 
the  visiting  Medical  Officer  of  the  Infirmary,  who  threw  doubt  on  the  correctness  of 
the  diagnosis  which  had  been  made  in  one  or  two  of  the  cases  in  questio*i.  After  hearing 
evidence  from  Mr.  Woodyatt,  however,  we  are  unable  to  attach  importaaice  to  the  points 
which  he  raised. 


Kelynatk,  .S484. 

Reynolds,  S338. 


H.  Smvth,  8838-4S. 


B.  Smith,  p.  16 :  8635' 
Woodyatt,  9491-651. 
Neech,  9146-70. 
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As  regards  arsenical  beer,  it  may  be  conjectured— and  this  has  been 
the  opinion  of  many  of  the  medical  witnesses  whom  we  have  examined 
on  the  subject — that  when  small  doses  of  arsenic  are  taken  for  a  long  {^"f'.j^'^g^j^" 
time  together  with  considerable  quantities  of  alcohol,  the  arsenical  l?innton,  5944. 
poisoning  liable  to  result  will  be  manifested  more  frequently  and  more  1!;'^;^  6304-12. 
conspicuously  by  peripheral  neuritis  than  11  the  arsenic  had  been  taken 
without  the  alcohol.     In  this  connection  it  is  interesting  to  note  an 
account  which  we  have  received  of  an  epidemic  of  arsenical  poisoning 
at  Hyeres  in  18S7,  in  which  the  sufferers  presented  symptoms  very  Appx.  14,  p.  359. 
closely  parallel  to  those  observed  during  the  epidemic  of  1900.  At 
Hyeres  numerous  cases  of  paralysis  occurred,  and  it  was  an  alcoholic 
drink,  wine,  which  was  contaminated  by  arsenic  and  which  caused  the 
outbreak. 

Form  in  which  Arsenic  is  present  in  Arsenical  Beer. 

28.  The  suggestion  has  been  made  that  certain  clinical  manifestations  voi.  i.  index, 

of  poisoning  from  arsenic  in  Ijeer  may  have  resulted  from  the  presence  in  ' 
the  beer  of  some  compound  of  arsenic  with  organic  matter  possessing  Organic  Matter." 
toxic  action  differing  from  arsenious  oxide :  for  example,  causing  less 
irritation  of  mucous  surfaces,  or  a  greater  degree  of  neuritis.  In  the 
opinion  of  several  chemical  witnesses  it  is  not  unlikely  that  arsenic  may 
exist  in  beer  in  combination  with  organic  matter  (para.  54,  below).  But 
we  have  received  no  evidence  that  any  such  compound  has  actually 
been  separated,  or  tliat  its  chemical  and  toxicological  properties  have 
been  ascertained.  In  the  absence  of  knowledge  on  these  points,  we 
see  no  reason  to  assume  from  merely  clinical  data  that  poisoning  by 
arsenious  oxide  in  beer  would  of  itself  have  been  insufficient  to  explain 
the  morbid  conditions  observed.  It  should  be  observed  in  this  connec- 
tion that  several  chemists  have  sought  for  evidence  of  the  presence  of  ^f\amon,  1374,  isis. 

1     .       •  /.  11  PI  1  •  1   1  •         1  •  1  •     iJelepine,  5232-4,  lO,SSl-b 

derivatives  oi  cacodyl,  or  oi  substances  akm  to  cacodyl  in  which  arsenic  Hooper,  tsog-s. 
exists  in  comparatively  stable  combination  with  alcohol  radicles,  both  Heimer,  so44. 
in  arsenical  beer  such  as  that  prepared  with  Bostock  brewing  sugars, 
and  in  beer  and  wort  to  which  arsenious  oxide  was  added  under 
experimental  laboratory  conditions.  The  results  of  these  investigations 
have  been  negative.  Cacodylates,  it  should  be  noted,  in  proportion 
to  the  arsenium  they  contain,  are  relatively  much  less  toxic  than  is 
arsenious  oxide. 

Individual  Susceptibility  to  Arsenic. 

29.  Great  differences  exist  between  individuals  in  their  susceptibility 
to  poisoning  by  arsenic,  and  this  fact  is  abundantly  illustrated  in  our 
evidence.    Instances  of  tolerance  of  large  medicinal   doses  (such  as  even  Stevenson,  2452. 
30  minims  of  liquor  arsenicalis,  or  xljths  grain  of  arsenic,  two  or  three  ^®^^p*°*'  ^^^7. 
times  a  day)  have,  for  example,  been  reported  to  us  by  Dr.  Stevenson  and 
Professor  Del^pine  ;  and  the  well-known  accounts  of  the  tolerance  of  Lrt'^phiJ^socT^" 
arsenic  by  Styrian  peasants  have  been  frequently  referred  to.     The  Manchester,  i860, 
epidemic  of  1900  itself  afforded  many  instances  of  tolerance  ;  indeed, 

cue  of  the  most  striking  facts  of  the  epidemic  was  that  large  numbers 
of  people  must  have  been  drinking  beer,  much  of  which  was  contami- 
nated by  arsenic  to  a  high  degree,  in  considerable  quantities  over  several 
months  without  any  apparent  bad  result.  Another  illustration  of  tole- 
rance of  arsenic  appears  to  be  furnished  by  the  comparative  rarity  of  severe  legge,  ii^rss-ssi. 
poisoning  among  workmen  engaged  in  recovering  arsenic  in  arsenic- 
roasting  works  in  Cornwall,  and  in  the  manufacture  of  arsenical  pig- 
ments and  sheep  dips.  Other  factors  beside  personal  insusceptibility 
have  to  be  taken  into  account  in  these  cases,  particularly  the  precautions 
which  are  adopted  to  prevent  inhalation  of  dust,  and  the  insolubility  of 
certain  of  the  arsenical  compounds  which  are  liable  to  be  swallowed ; 
but  when  allowance  is  made  for  these,  it  is  still  remarkable  that  the 
poisoning  reported  among  arsenic  workers  appears  in  most  instances  to 
be  confined  to  catarrhal  affiections  of  the  throat  and  upper  air  passages ; 
peripheral  neuritis  and  other  symptoms  of  chronic  arsenical  poisoning 
such  as  were  met  with  in  the  1900  epidemic  being  almost  entirely 
absent. 
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30.  On  the  other  hand,  numerous  instances  of  exceptional  suscepti- 
bility to  poisoning  by  arsenic  have  been  brought  to  our  notice,  including, 
for  example,  such  instances  as  symptoms  of  poisoning  following  the 
medicinal  administration  spread  over  several  days  of  a  total  quantity 
of  arsenic  no  more  than  J  th  of  a  grain,  or,  in  another  case,  following  a 
single  dose  of  j^yth  of  a  grain.  Paralysis  has  been  reported  to  have 
followed  taking  a  daily  dose  of  10  minims  of  liquor  arseuicalis  (ii>th 
grain  of  arsenic)  for  three  weeks.  There  can  be  no  doubt  that  many 
of  the  persons  who  suffered  during  the  epidemic — especially  severe 
cases  in  which  no  more  than  one  or  two  pints  of  beer  daily  had  been 
consumed — were  individuals  specially  susceptible  to  arsenical 
poisoning. 

31.  It  has  been  suggested  that  during  the  1900  epidemic  women 
showed  a  greater  susceptibility  to  arsenical  poisoning  than  men. 
Although  we  have  received  particulars  of  the  number  of  men  and  women 
respectively  who  were  admitted  to  several  hospitals  and  infirmaries 
suffering  from  arsenical  poisoning,  we  have  not  data  sufficient  to  show 
whether  as  a  matter  of  fact  in  any  large  population  affected  by  the 
epidemic  a  greater  total  number  of  cases  occurred  among  women. 
Still  less  do  the  facts  available  enable  a  contrast  to  be  drawn  between 
the  incidence  of  poisoning  in  men  and  women  when  account  is  taken 
of  the  relative  proportion  of  beer  drinkers  in.  each  sex,  and  of  the 
quantity  of  beer  habitually  taken  by  men  and  women  respectively. 
There  can,  however,  be  no  doubt  of  the  fact  that  as  a  whole  women  in 
1900  suffered  more  severe  attacks  than  men,  and  an  altogether  dis- 
proportionate number  of  fatal  cases  occurred  among  women.  One 
explanation  is  that  whereas  the  men  often  resorted  to  a  number  of 
different  public-houses,  and  so  got  beer  from  different  breweries  which 
was  sometimes  contaminated  by  Bostock  sugars  and  sometimes  not, 
the  women  drank  beer  at  home  which  they  habitually  obtained  from 
the  same  public-house,  so  that  often  all  their  beer  was  arsenical. 
Apart  from  this,  it  has  been  suggested  as  a  reason  that  women 
eliminate  arsenic  less  rapidly  owing  to  their  taking  comparatively 
less  exercise,  and  that  their  apparently  greater  susceptibility  may  be 
due  to  their  taking  less  food  than  men. 

32.  Professor  Delepine  in  1902  communicated  to  us  the  result  of  a 
long  and  interesting  series  of  oliservations  in  his  laboratory  on  the  effect 
of  administration  to  rats  of  known  and  varying  quantities  of  arsenic,  both 
in  watery  solution  and  in  beer,  along  with  suitable  control  experiments. 
These  observations  deserve  study  in  relation  to  the  question  of  individual 
susceptibility.  Prof.  Delepine  found  that  minute  quantities  of  arsenic; 
could  be  administered  over  comparatively  long  periods  before  detri- 
mental results  appeared,  so  long  as  the  experimental  animal  was  taking 
an  abundance  of  food :  whereas  in  rats  under  identical  conditions  but 
on  comparatively  restricted  diet  the  deleterious  effects  of  the  arsenic 
were  much  sooner  apparent.  In  the  case  of  rats  taking  arsenic  he  found 
that  beer,  rather  than  being  detrimental,  appeared  to  increase  the 
resistance  of  the  rats  by  improving  nutrition. 

Accumulation  of  Arsenic  in  Human  Tissues,  and  Ways  in 
WHICH  Arsenic  is  Eliminated. 

33.  In  a  few  of  the  Manchester  cases  which  terminated  fatally, 
certain  of  the  viscera  were  tested  for  arsenic  by  Dr.  Stevenson  and  by 
Dr.  Dixon  Mann.  Small,  though  weigliable,  quantities  of  arsenic  ("Oil 
grain  in  13|^  ounces)  were  recovered  from  the  viscera  examined  (liver, 
spleen,  and  portions  of  intestine)  in  one  instance,  where  death  had  taken 
place  six  days  after  the  patient  ceased  to  take  arsenical  beer ;  in  three 
other  cases,  where  death  had  taken  place  respectively  14,  32,  and  52 
days  after  beer  ceased  to  be  taken,  arsenic  was  detected  in  the  viscera 
examined,  but  was  present  in  amounts  too  small  to  be  weighed.  In 
one  case — a  woman  presenting  well-marked  symptoms  of  arsenical 
poisoning  during  life,  who  died  23  days  after  ceasing  to  take  beer—  no 
arsenic  at  a'l  was  detected  in  the  viscera  tested. 
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So  far  as  the  particular  organs  examined  are  concerned,  these  results 
-accord  with  the  generally-accepted  view  that  arsenic  is  a  poison  which, 
as  a  rule,  is  eliminated  comparatively  rapidly  from  the  body — -by  con- 
trast, for  example,  with  such  a  "  cumulative "  poison  as  lead,  which, 
when  taken  in  small  doses  over  long  periods,  becomes  stored  in  the 
liver  and  elsewhere. 

I   34.  On  the  other  hand  the  clinical  data  obtained  during  the  epidemic 
show  that  arsenic  can  only  be  termed  a  "  non-cumulative  "  poison  in 
a  restricted  and  comparative  sense.    It  is  necessary  for  their  explana- 
tion to  assume  that  when  small  quantities  of  arsenic  are  taken  over 
long  periods,  accumulation  does  take  place  in  certain  tissues.  Many 
of  the  cases  admitted  to  hospital  in  1900  continued  to  show  increasing 
signs  of  poisoning  for  weeks  after  beer  had  been  discontinued.  In 
some  cases  there  was  a  recurrence  of  symptoms  of  arsenical  poisoning  Raw,  6327-33. 
after  the   patient  had  almost  recovered,  no  beer  or  arsenic  having 
been  taken  for  many  weeks.    An  examination  of  the  urine  in  several 
cases  showed  that  arsenic  could  be  detected  three  weeks  or  more  after  Kelynack,  3571. 
the  patient  had  been  admitted  to  hospital,  while  in  an  exceptional  in-  Raw"6336-40 
stance  Dr.  Dixon  Mann  found  arsenic  in  the  urine  after  fifty-nine  n,ynoids,  8450-3. 
days. 

35.  Important  observations  have  been  made  in  several  cases  regarding 

the  numerous  ways  in  which  arsenic  may  be  eliminated  from  the  body.  voi.  i.,  index,  "Eiimina- 

Arsenic  was  detected  in  sweat,  in  the  epidermic  scales  which  are  freely  %^ynoids,  8296-314. 

shed  in  the  condition  known  as  keratosis,  in  nails,  and  in  hair.    It  .ippx.  le, p.  m. 

appears  probable,  as  Dr.  Dixon  Mann  has  pointed  out,  that  epidermic 

tissues  which  principally  consist  of  keratin,  have  a  special  affinity  for 

arsenic,   and  that  the  effect  of  arsenic  upon  nerve  tissue   may  be  ^i^^^^  3737. 

related  to  the  fact  that  nerve  sheaths  consist  largely  of  keratin. 

Elimination  of  A  rsenic  hy  the  Hair. 

36.  The  fact  of  arsenic  being  excreted  by  hair  appeared  to  us  of  Mann,  3737. 
special  interest.    If  it  were  established  that  persons  taking  compara-  -^pp^- 32,  p.  3v>- 
tively  small  quantities  of  arsenic  habitually  excrete  the  poison  in  their 

hair  to  an  extent  which  is  readily  appreciable  by  chemical  tests,  examina- 
tion of  hair  might  be  of  much  value  in  cases  where  it  is  important  to 
obtain  indications  of  the  past  history  of  a  patient  in  regard  of  arsenic. 
Accordingly  we  took  steps  to  obtain,  with  the  aid  of  the  Medical 
Registrars  of  certain  London  Hospitals,  and  the  Medical  Superin- 
tendents of  certain  London  Infirmaries,  samples  of  hair  from  patients 
who  had  taken  arsenic  in  known  amounts  over  known  periods  of  time, 
together  with  suitable  controls,  and  we  engaged  the  services  of  Mr.  R.  F. 
Wood  Smith  to  analyse  these  hair  sa.mples  for  arsenic. 

37.  The  results  of  these  experiments,  reported  in  Appendix  No.  32, 
are  instructive.  Out  of  a  total  of  41  control  cases,  principally  hospital 
and  infirmary  in-patients,  both  males  and  females,  who  had  been  taking 
no  arsenic  medicinally,  the  hair  of  88  was  either  free  from  arsenic 
according  to  the  tests  employed,  or  showed  no  more  than  xio^h  grain  of 
arsenic  per  pound  of  hair  (0'96  parts  per  million).  Only  three  showed 
larger  amounts  (viz.,  xioth,  g^th,  and  ^^t\\  grain  per  pound,  respectively). 
Samples  of  hair  were  obtained  from  the  same  cases  after  they  had  taken 
arsenic  medicinally.  Male  patients  who  had  been  taking  three  minims 
of  liquor  arsenicalis  three  times  a  day  (about  xryth  grain  of  arsenic  daily), 
at  the  end  of  two  months  showed  amounts  of  arsenic  varying  from  ^th 
grain  to  ^tli  grain  per  pound  in  hair  which  had  grown  during  the  interval, 
with  the  exception  of  one  case  which  showed  gV^k  grain  per  pound. 
Male  patients  taking  smaller  amounts  of  arsenic  medicinally — three 
minims  or  four  and  a-half  minims  of  liquor  arsenicalis  {^^v^  and  ^^^nd 
grain  of  arsenic)  daily — for  two  months,  also  showed  notable  amounts  of 
arsenic,  varying  from  g^^th  to  y\jth  grain  per  pound  in  their  recently - 
grown  hair. 

In  the  case  of  female  patients  under  like  conditions,  considerable 
difficulty   arose  in  obtaining   samples   which   represented   the  hair 
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which  had  grown  during  the  period  of  arsenic  taking,  but  the  results^, 
though  less  uniform  than  in  the  male  cases,  were  similar  in  character. 

The  results  of  testing  hair  of  cases,  both  male  and  female,  in  which 
arsenic  had  been  taken  for  less  than  five  weeks,  were  much  more 
irregular,  owing,  no  doubt,  to  the  fact  that  the  sample  examined  usually 
comprised  an  uncertain  proportion  of  hair  which  had  grown  before  the 
administration  of  arsenic  had  begun. 

Hair  was  also  examined  in  a  considerable  number  of  cases  in  which 
no  "  controls "  were  available,  arsenic  having  already  been  taken  in 
varying  amounts  for  considerable  periods  of  time  at  the  date  of 
collection  of  the  hair  specimen.  Nearly  always,  in  these  cases, 
when  portions  of  the  hair  were  examined  which  approximately 
corresponded  to  the  period  during  which  arsenic  had  been  taken,  a 
relatively  large  amount  of  arsenic  was  detected.  In  some  instances, 
arsenic  was  detected  in  recently-grown  hair  several  weeks  after  the  drug 
had  ceased  to  be  taken. 

Importance  of  Exclusion  of  Small  Quantities  of  Arsenic 

FROM  Food. 

88.  On  review  of  all  the  evidence  on  the  subject,  we  are  of  opinion 
that  the  exclusion  of  small  quantities  of  arsenic  from  food  and  drink 
is  of  greater  importance  than  might  at  first  sight  be  supposed,  and  calls 
for  more  attention  than  it  has  hitherto  received.  The  question  has 
often  arisen,  with  reference  to  particular  foods  liable  to  contain  a 
relatively  minute  quantity  of  arsenic,  whether  such  a  quantity  may  not 
be  regarded  as  unimportant  and  altogether  negligible,  and  the  Com- 
mission have,  as  it  were,  been  challenged  to  say  that  it  can  do  no  harm. 
But  allowance  has  to  be  made  for  the  possibility  of  other  small 
quantities  of  arsenic  being  received  at  the  same  time  from  more  than 
one  source  of  food  and  drink,  and  susceptible  people  have  to  be 
considered.  And  as  regards  diagnosis,  it  should  be  observed  that 
notwithstanding  the  greater  attention  which  has  been  given  to  the 
subject  of  chronic  arsenical  poisoning  in  consequence  of  the  recent 
epidemic,  it  is  to  be  expected  that  the  true  nature  of  milder  forms  of 
poisoning  occurring  in  isolated  instances  will  often  fail  to  be  recognised. 
And  it  is  obvious  that  even  if  arsenical  poisoning  were  suspected  in 
such  cases  there  is  very  little  likelihood  of  the  origin  of  the  arsenic 
being  satisfactorily  traced. 

39.  Clinically,  moreover,  the  effect  of  quite  small  quantities  of  arsenic 
administered  over  long  periods  along  with  food  cannot  be  said  to  have 
been  fully  studied  ;  evidence  of  marked  toxicity  may  be  absent,  but  yet 
the  arsenic  may  have  unrecognised  effects  upon  nutrition. 

40.  In  the  experiments  to  which  we  have  above  referred,  Professor 
Delepine  found  that  the  rat,  an  animal  which  is  less  susceptible,  weight 
for  weight,  than  man,  to  a  fatal  dose  of  arsenic,  appeared  to  be  injured 
by  the  continuous  ingestion  of  liquid  containing  as  little  arsenic  even  as 
^i_th  grain  per  gallon.  As  the  result  of  his  experimental  investigations, 
and  of  a  general  study  of  the  subject,  he  was  led  to  conclude  that  con- 
tinuous daily  ingestion  of  ywo^^  grain  of  arsenic  along  with  beer  or  food 
may  be  prejudicial  to  the  human  subject. 

41.  Looking  to  these  various  considerations,  we  adhere  to  the  view 
expressed  in  our  First  Report,  that  it  would  be  unwise  to  express  an 
opinion  that  any  quantity  of  arsenic,  however  small,  is  to  be  regarded 
as  admissible  in  any  articles  of  food,  and  we  think  it  should  be  the  aini 
of  the  food  manufacturer  to  exclude  arsenic  altogether  from  his 
products. 
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PART  II. 

"THE  SUGGESTED  RELATION  BETWEEN   THE  DISEASE 
"BERIBERI"   AND   ARSENICAL  POISONING. 


42.  Dr.  Ronald  Ross  and  other  medical  observers  have  laid  stress  Voi.  i.,iuriex,  "  Reri-bori, 
upon  the  similarity  between  the  symptoms  of  poisoning  observed  in  the 

1900  epidemic  and  those  of  beri-beri,  a  disease  mainly  characterised  by 
peripheral  neuritis,  which  is  met  with  in  certain  tropical  countries. 
Although  the  etiology  of  beri-beri  is  not  at  present  understood,  certain 
facts  regarding  its  occurrence  indicate  that  the  disease  may  be  due  to  the 
presence  in  particular  articles  of  diet  of  a  poison  which  has  a  toxic  action 
on  nerve  tissue,  and  it  has  been  suggested  that  beri-beri  may  prove  to 
be  due  to  contamination  of  food  by  arsenic. 

43.  A  few  data  tending  to  support  this  suggestion  were  supplied  to 
us  by  Dr.  Ross  and  Dr.  Reynolds  in  the  earlier  stages  of  our 
inquiry.    More  recently,  however,  investigations  into  the  question  of 

-arsenic  have  been  made  in  countries  where  beri-beri  is  prevalent, 
particularly  in  the  Federated  Malay  States,  and,  although  we  are  not  in 
a  position  to  state  how  far  the  results  of  these  inquiries  may  be  accepted 
as  conclusive,  we  understand  that  they  have  not  established  the 
existence  of  any  relation  between  tropical  beri-beri  and  ar.senical 
poisoning. 

44.  Cases  diagnosed  as  "  beri-beri,"  and  considered  to  be  identical 
with  the  disease  met  with  in  tropical  countries,  occur  from  time  to 
time  among  sailors  arriving  at  English  ports.  Those  attacked  are 
usually  either  Indians  or  Lascars  on  steamshi})s  coming  from  Eastern 
ports  where  beri-beri  is  common,  or  Scandinavians*  on  sailing  ships 
arriving,  at  the  end  of  long  voyages,  from  many  parts  of  the  world. 
We  decided  to  utilise  as  far  as  possible  the  limited  opportunities  of 
inquiry  which  were  thus  available,  and  accordingly  in  September  1901 
we  invited  the  Medical  Officers  of  Health  of  certain  English  Port 
Sanitary  Districts  to  supply  us  with  information  regarding  cases  of  shij)  - 
borne  "beri-beri  "  which  came  to  their  notice,  and  to  collect  and  forward 
samples  of  foods  from  such  vessels,  which  we  arranged  to  have  tested 
for  arsenic  in  Dr.  McGowan's  laboratory.  With  the  assistance  of  Dr. 
Herbert  Williams  (Port  of  London),  Dr.  C.  Bullmore  (Port  of  Falmoutli) 
and  other  Port  Medical  Officers  of  Health,  wc  obtained  particulars  of 
21  vessels  arriving  between  September  1901  and  October  1902,  on  wliicli  - 
beri-beri  had  occurred  during  the  voyage,  and  various  food  samples  from 
14  of  these  vessels  were  examined  for  arsenic.  A  detailed  account  of  the 
information  thus  obtained  is  given  in  Appendix  No.  31  to  our  Minutes.  A/>p:c.  3i,p.  334. 
In  a  few  instances  the  results  gave  some  ground  for  inference  that  the 

beri-beri  cases  inquired  into  had  lately  been  taking  arsenic  along  with 
their  food.  Thus  the  hair  of  one  or  two  of  the  patients  contained 
noteworthy  amounts  of  arsenic,  while  small  quantities  of  arsenic  were 
found  in  several  samples  of  dried  fish^ — an  important  article  in  the  diet 
of  sailors  on  Scandinavian  sailing  ships.  But  when  such  clinical,  etio- 
logical, and  chemical  data  as  we  have  been  able  to  collect  are  considered 
as  a  whole,  they  cannot  be  said  to  support  the  view  that  cases  of  "  beri- 
beri "  met  with  on  ships  arriving  at  home  ports  are  essentially 
attributable  to  poisoning  by  arsenic. 


*  Professor  V.  Uchermann  has  kindly  sent  us  the  report  of  a  Committee  lately 
appointed  by  the  Norwegian  Government  to  inquire  into  the  subject  of  beri-beri  (Kris- 
tiania,  1902).  This  report  gives  further  evidence  of  present  difficulties  in  determining  the 
cause  of  the  "  beri-beri "  which  occurs  among  Scandinavian  sailors ;  it  affords  little 
information  on  the  question  of  the  possible  relation  between  the  disease  and  arsenic. 
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PAET  III. 


TESTS  FOR  ARSENIC  IN  FOOD  AND  SUBSTANCES  USED 
IN  THE  PREPARATION  OR  MANUFACTURE  OF  FOOD. 


Vol.  I.,  Index,  "Tests." 
Stevenson,  247.3. 
Salamon,  1318-29,  1524-8. 
Scudder,  4268-330. 
C.  Brown,  67.59,  6790- S.SO. 
Hooiier,  7777-906. 
Hehner,  7907-8057. 
Vol.  11. ,  Index  "  Tests." 
Tliomson,  9654.-815. 
Fairley,  9878-87. 
Salamon,  9969,  10,036. 
Hehner,  10,094-225. 
Chapman,  10,226-37S. 
Ling.  10,451-708. 
Thorpe.  11,654-737. 
Allen,  11,974-80. 
McGowan  and  Finlotv, 
Appx.  32,  p.  220. 


App.t.  19,  p.  201. 


Appx.  20,  p.  206. 


Appr.  21,  p.  26 


45.  The  evidence  which  had  been  received  at  the  date  of  our  First 
Report  showed  that  there  existed  then  a  very  considerable  diversity  of 
opinion  as  to  the  relative  value  of  different  methods  of  estimating 
small  quantities  of  arsenic  in  beer  and  in  other  foods.  Many  instances 
were  reported  to  us  in  which  discordant  results  had  been  obtained 
when  identical  samples  were  examined  by  different  analysts  and  by 
different  methods ;  and  brewers,  who  were  the  food  manufacturers 
principally  concerned,  made  complaint  of  the  position  of  uncertainty 
and  difficulty  in  which  they  were  consequently  placed. 

Since  that  date  we  have  received  reports  of  a  large  amount  of  work 
on  the  subject  which  has  been  undertaken  by  many  chemists. 

The  substances  examined  with  reference  to  tests  have  been 
numerous  and  varied.  They  comprise  beer,  malt,  sugars,  and  various 
other  foods  and  organic  substances  liable  to  contain  arsenic;  fuels; 
and  chemical  substances  used  in  connection  with  food  preparation. 

46.  We  would  refer  to  the  valuable  evidence  received  from  a 
number  of  eminent  chemists  which  appears  in  our  Minutes  and  which 
gives  details  of  the  methods  of  examination  which  these  analysts  have 
studied  and  adopted,  and  also  to  a  report  received  from  Dr.  G. 
McGowan  (Appendix  22  of  our  Minutes)  on  the  methods  employed 
at  his  laboratory  in  testing  various  food  samples  for  the  Com- 
mission. 

In  addition  to  this  evidence  from  individual  analysts,  we  have 
received  the  Final  Report  of  the  Committee  appointed  by  the 
Manchester  Brewers'  Association,  dated  May  11th  1901  (Appendix 
19)  ;  and  the  Report  of  the  Joint  Committee  appointed  in  March 
1001  by  the  Societies  of  Public  Analysts  and  Chemical  Industry, 
with  Mr.  Hehner  as  chairman.  This  Committee  made  a  careful 
investigation  of  the  Marsh-Berzelius  method,  and  presented  a  Report 
early  in  1902,  which  was  subsequently  discussed  at  a  joint  meeting 
of  the  two  Societies  (Appendix  20). 

As  part  of  the  action  taken  by  the  Board  of  Inland  Revenue  in 
pursuance  of  the  recommendation  in  paragraph  34  of  our  First  Report, 
a  Departmental  Committee  was  appointed  in  January  1902,  with 
Professor  Thorpe  as  chairman,  to  prescribe  tests  for  arsenic  in  beer  and 
brewing  materials.  Their  Report  was  presented  to  us  by  Sir  Henry 
Primrose  in  April  of  this  year  (Appendix  21). 

47.  We  are  now  in  a  position  to  review  the  information  obtained 
from  these  various  sources  under  the  following  heads  Estimation 
of  arsenic  by  comparison  of  mirrors  obtained  by  the  Marsh-Berzelius 
method  with  zinc  and  acid ;  Estimation  by  comparison  of  mirrors 
obtained  electrolytically  ;  Estimation  by  other  quantitative  methods. 


Comparison  of  Mirrors  obtained  by  the  Marsh-Berzelius  Method. 

48.  The  evidence  shows  that  it  is  now  recognised  that  a  satisfactory 
estimation  of  the  arsenic  in  a  given  substance  can  be  made  by 
comparing  mirrors  obtained  by  the  Marsh-Berzelius  method,  after 
the  substance  examined  has  been  subjected  to  appropriate  treatment 
by  which  any  arsenic  present  is  obtained  in  a  solution  suitable  for 
the  proper  application  of  the  test. 

This  method  has  lately  been  investigated  in  much  greater  detail: 
than  formerly,  and  certain  new  and  important  points   have  been. 


17 


worked  out.  It  is,  for  instance,  now  recognised  as  essential,  not  only  to  Thomson,  9750-4. 
obtain  zinc  and  acid  which  are  free  from  traces  of  arsenic  and  to 
verify  this  freedom  by  control  experiments,  but  also  to  see  that  the  chapman.  10,S;3(J,  10,299 
zinc  used   is  ''sensitive,"  and  will  permit  all   the  arsenic    in   the  nZplai^'tj 
•solution  to  be  evolved  as  arseniuretted  hydrogen.    Another  matter  Appx.22,p.  221. 
1  )rought  out  by  recent  investigation   is   that   the  presence   in  the  ^' 
solution    of  certain   metals,    notably  iron,  is   liable  to   retard,  or 
entirely  to  prevent,  the  evolution  of  areeniuretted  hydrogen,  and  thus 
may  seriously  affect  the  estimation. 

49.  Chemists  now  appear  to  be  in  general  agreement  as  to  these  and 
other  sources  of  error  which  it  is  necessary  to  avoid,  and  as  to  the 
essentials  to  be  regarded  in  estimating  arsenic  by  this  test. 

50.  The  proceedings  recommended  by  the  various  Committees  and 
witnesses  vary  in  many  points  of  detail :  for  example,  in  the  steps 
taken  to  obtain  satisfactory  zinc  and  acid,  in  the  size  of  the  generating 
flask,  in  the  quantity  of  the  reagents  employed,  and  in  the  methods 
to  be  adopted  to  secure  that  the  mirrors  are  satisfactorily  deposited. 
We  do  not  attempt  to  pronounce  for  or  against  particular  modiljcations 
in  the  application  of  the  Marsh-Berzelius  method  which  are  preferred 
by  one  or  another  analyst.  We  are  satisfied  that  careful  analysts  who 
estimate  arsenic  by  this  method  can  obtain  results  sufficiently  exact 
and  comparable  for  practical  purposes,  although  the  details  of  their 
procedures  may  differ. 

Were  it  possible  to  secure  for  the  future  the  imiform  adoption  by 
analysts  of  one  and  the  same  method  with  the  same  detail  in  all 
respects,  the  determinations  would  become  still  more  closely  com- 
parable, with  obvious  advantage.  The  work  of  the  Committees  and 
chemists  to  which  we  have  above  referred,  and  in  particular  the 
important  recommendations  of  the  Boai'd  of  Inland  Kevenue  i  'epart- 
mental  Committee  as  to  tests  for  arsenic  in  various  substances  used 
in  the  preparation  of  beer,  materially  advance  this  object,  but  do 
not  lead  to  the  conclusion  that  at  this  stage  any  single  detailed 
routine  can  be  said  to  be  applicable  to  all  cases  without  exception. 

51.  General  experience  of  this  test  has  shown  that  when  in  the 
preparation  of  "  standard "  mirrors  the  quantities  of  arsenic  added  to 
the  apparatus  diff'er  by  amounts  such  as  '002  milligramme,  a  series 
of  mirrors  can  be  obtained  showing  differences  in  intensity  which 
are  sufficiently  distinct  and  constant  to  be  utilised  for  comparison. 
If  the  test  is  applied  to  a  solution  obtained  from  10  grammes  of  a 
given  substance,  a  difference  in  mirrors  corresponding  to  '002 
milligramme  represents  '2  jDarts  of  arsenic  per  million  in  the  substance 
taken,  or  -0014  (y-i-^th)  of  a  grain  of  arsenic  per  lb.  If  applied  to 
50  c.c.  of  a  given  liquid,  a  difference  of  002  milligramme  in  the 
mirror  represents  '04  parts  of  arsenic  per  million  in  the  liquid,  or 
•0028  (i5^iyth)  of  a  grain  of  arsenic  per  gallon. 

Distinctions  of  greater  or  less  delicacy  can  of  course  be  made 
(within  practicable  limits)  by  increasing  or  diminishing  the  quantity 
of  substance  taken  for  the  purposes  of  the  test. 

52.  As  regards  detection  of  arsenic  by  the  Marsh-Berzelius  method, 
the  evidence  -hows  that  when  various  substances  are  taken  in  quanti- 
ties which  have  been  found  practically  convenient,  the  presence  of 
arsenic  will  be  detected  when  in  amounts  well  below  xoW^'h  grain 
per  pound,  or  (in  the  case  of  a  liquid)  well  below  y^oirth  grain  per  |allon. 

53.  Witnesses  have   drawn   our   attention  to   the   importance   of  Hehner,  10,146,  loasn-sos. 
making  allowance  for  differences  in  personal  judgment  and  for  other  ^au^,'i2mo-i!^''^' 
factors  which  may  introduce  difficulty  in  the  estimation  of  arsenic  by  Appx.  n,p. 
comparison  of  the  intensity  of  mirrors.    We  have  inquired  in  several 

instances  as  to  the  extent  to  which  estimations  may  be  affected  from 
this  cause  in  'he  practice  of  analysts  conversant  with  the  process. 
A  difference  in  reading  corresponding  to  "002  milligramme  of  arsenic 
too  much  or  too  little  appears  to  be  regarded  as  an  outside  limit,  on 

4.'=17G.  C 


18 


C.  Brown,  6832. 
Hooper,  7796. 
Hehner,  8043-56. 
Thomson,  9688,  9755-7. 
Fairley,  9887.  va^"' 
Hehner,  10,132-S,  10,179-85. 

Chapman,  10,S6S-75~ 
Appx.  20,  p.  ^07. 
Appx.  SI,  p.  213. 
Appx.  p.  223. 
Appx.  27,  p.  277. 
Appx.  31,  p.  351. 


Hehner,  10,21^.SB. 


which  basis  the  total  error  in  an  estimation  where  10  graiunies  of 
material  were  employed  would  be  -0014  (y^oth)  grain  per  lb.  too 
high  or  too  low,  or  with  50  c.c.  of  liquid,  "0028  (^-^oth)  grain  per 
gallon  too  high  or  too  low.  For  practical  purposes  this  extent  of 
possible  error  can  seldom  be  of  importance  :  in  particular  instances, 
where  close  approximation  is  desired,  the  difficulty  can  be  met  by 
making  more  than  one  estimation,  or,  if  need  be,  by  repeating  the 
experiment  with  a  solution  corresponding  to  a  larger  or  smaller 
amount  of  the  substance. 

:'>4.  Descriptions  of  the  various  forms  of  jprelDiiinary  treatmeid  which 
may  be  applied  to  different  substances  in  order  that  all  the  arsenic 
they  contain  may  be  brought  into  a  condition  suitable  for  estimation 
by  the  Marsh-Berzelius  method  will  be  found  in  the  reports  and  evidence 
to  which  we  have  above  referred. 

In  the  case  of  foods  and  other  organic  substances  the  question  of 
destruction  of  organic  matter  has  to  be  considered.  In  unground  malt, 
from  which  all  the  arsenic  can  be  extracted  by  dilute  acid,  and  in  a 
few  other  instances,  the  evidence  shows  that  a  satisfactory  estimation 
can  be  made  without  destruction  of  organic  matter.  In  such  cases  it 
is  desirable  that  comparison  should  be  made  with  standards  prepared 
by  the  addition  of  known  quantities  of  arsenious  oxide  to  arsenic-free 
specimens  of  the  material  examined. 

On  the  other  hand,  it  is  desirable  to  destroy  the  organic  matter  in 
instances  where  the  organic  solution  in  the  Marsh-Berzelius  apparatus 
is  liable  to  cause  frothing,  or  to  cause  any  appreciable  generation  of 
sulphuretted  hydrogen,  and  so  may  interfere  with  the  proper  working  of 
the  test.  Destruction  is  also  necessary  where  there  is  reason  to  suspects, 
that  some  or  all  of  the  arsenic  may  exist  in  the  form  of  an  organic ' 
compound,  or  where  it  is  otherwise  intimately  combined  with  organic 
matter;  e.g.,  in  hair  and  animal  tissues,  yeast,  liquorice,  and  coal-tar 
colours. 

In  the  case  of  brewers'  wort  the  organic  matter  interferes  with  the  test 
to  an  extent  which  may  cause  small  quantities  of  arsenic  to  escape  obser- 
vation, and  hence  should  first, be  destroyed. 

In  the  case  of  beer  we  have  already  stated  (Part  I.,  paragraph  28) 
that  there  is  no  evidence  that  arsenic  when  present  in  beer  exists  as  a 
compound  of  cacodyl  or  its  homologues.  Some  chemical  witnesses 
have  expressed  the  opinion  that  arsenic  in  beer  may  enter  into 
combination  in  some  way  not  understood  with  albuminous  or  other 
organic  substances.  The  evidence  upon  this  j)oint,  however,  is 
altogether  incomplete.  We  have  evidence  that  comparable  results 
have  been  obtained  by  analysts  who  destroyed  organic  matter  in  beer 
and  by  others  who  added  the  beer  to  the  Marsh-Berzelius  apparatus 
direct.  On  the  other  hand,  some  beers  have  not  been  found  to  yield 
all  the  arsenic  they  contain  unless  the  organic  matter  is  first  destroyed. 
Mr.  Hehner  informed  us  that  when  using  the  direct  method  he  came  to 
the  conclusion  that  when  beer  is  kept  for  some  months  it  may  gradually 
lose  the  arsenic  it  contains,  whereas  he  afterwards  found  that  no 
difference  in  respect  of  arsenic  could  be  detected  between  beer  before 
and  after  keeping,  if  the  organic  matter  was  in  each  instance  destroyed 
before  testing. 

Several  chemists  who  have  given  close  attention  to  the  subject  prefer 
to  destroy  the  organic  matter  in  beer  as  a  matter  of  routine  before 
emplo^'ing  the  Marsh-Berzelius  test ;  and  the  Departmental  Committee 
of  the  Board  of  Inland  Revenue  also  recommend  this  course.  It 
appears  to  us  that  this  plan  should  be  uniformly  adopted. 

55.  In  most  substances  it  has  been  found  satisfactory  to  destroy  the 
organic  matter,  either  by  one  or  another  "  acid "  method,  or  by  a 
"  basic  "  method,  in  which  the  substance  is  burnt  along  with  lime  or 
magnesia  sufficient  to  retain  the  arsenic. 

56.  In  the  case  of  fuel,  where  examination  is  made  with  the  object 
of  separately  estimating  the  arsenic  which  is  volatilised  during  the 
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combustion  of  the  fuel  and  that  which  remains  behind  in  the  ash,  two 
methods  of  prehminary  treatment  have  been  described  to  us. 

The  first  consists  of  burning  the  fuel  with  lime  or  other  base  in  Ling,  10451-76. 
order  that  all  the  arsenic  present  may  be  retained  in  the  residue  after  -'/w- ~w. 
combustion  is  comj)lete,  and  also  of  estimating  the  arsenic  which 
remains  when  the  fuel  is  burnt  alone  :  the  difference  between  the 
two  estimations  representing  "volatile"  arsenic.    The  application  of 
this  method  to  fuel  was  described  to  us  by  Mr.  Ling,  and  its  principle 
has  been  adopted  by  Dr.  McGowan  in  testing  for  the  Commission  the 
series  of  samples  from  anthracite  collieries  to  which  reference  is  made  Para.  94,  below, 
below. 

Dr.  McGowan  found  that  in  solutions  obtained  from  the  residues 
after  combustion,  the  presence  of  iron  interfered  materially  with 
estimations  of  arsenic  by  the  Marsh-Berzelius  test.  In  Appendix  23 
he  has  given  (along  with  Mr.  R.  B.  Floris)  a  detailed  account  of  the  Appx.  ss,  p.  227. 
pi'ocedures  adopted  in  order  to  eliminate  this  and  other  sources  of 
error. 

The  second  method,  more  recently  described  in  the  report  of  the  Appx.  2i,p.  210. 
Departmental  Committee  (Appendix  21),  consists  in  burning  the  fuel 
in  a  current  of  oxygen,  collecting  the  arsenic  which  is  volatilised  in 
an  absorption  apparatus  containing  dilute  sulphuric  acid  ;  and  subse- 
quently estimating  the  volatile  arsenic  o1)tained  in  this  solution,  and 
also  the  arsenic  left  behind  in  the  ash.  For  this  purpose,  the  ash, 
after  suitable  treatment,  is  distilled  with  hydrocliloi'ic  acid  and  the 
distillate  is  used  for  the  Marsli-Berzelius  or  electrolytic  test. 

Comparison  of  Mirrors  oirrAiNED  by  the  Electrolytic  Method. 

57.  The  method  of  evolving  arseniuretted  hydrogen  by  electrolysis,  Appx.  2i,p.  20s. 
without  the  use  of  zinc  and  acid,  has  recently  been  carefully  studied 

by  the  Departmental  Committee,  whose  Report  gives  an  account  of 
the  appai'atus  designed  in  the  Government  Laboratory  for  the  purpose, 
and  which  can  be  applied  where^'er  an  electric  current  of  sufhcient 
intensity  is  available. 

The  Committee  have  found  that  when  the  current  is  suitably  con- 
trolled and  other  precautions  which  they  describe  are  taken,  the 
evolution  of  arseniuretted  hydrogen  takes  place  with  great  uniformity, 
and  the  resulting  mirrors,  though  similar  and  comparable  to  those 
obtained  by  the  zinc  and  acid  method  which  they  also  describe,  have 
the  advantage  of  being  more  definite  and  thus  allow  for  greater 
exactness  in  estimation. 

58.  Moreover,  in  examining  in  this  way  a  variety  of  substances 
connected  with  brewing,  they  have  found  that  the  nature  of  the 
material  associated  with  the  arsenic  exercises  no  inhil^itory  effect  on 
the  formation  and  evolution  of  arseniuretted  hydrogen.  They  are 
satisfied  that  beer  and  worts  may  be  added  directly  to  the  electrolytic 
apparatus  without  previous  destruction  of  organic  matter. 

59.  We  understand  that  this  method  is  now  adopted  at  the  Govern- 
ment Laboratory  in  preference  to  the  Marsh-Berzelius  test  with  the 
use  of  zinc  and  acid,  and  now  that  the  results  of  the  Ci;>mmittee's 
work'  are  in  the  hands  of  chemists,  wide  experience  of  the  working 
of  the  electrolytic  method  which  they  recommend  may  soon  be  looked 
for. 


Other  Quantitative  Methods. 

GO.  Our  ( vidence  shows  that  some  chemists  prefer,  or  at  least  have  t^-  i^^'^'^^' 'ivS^J^"^'^' ' 
in  the  past  preferred,  to  estimate  small  quantities  of  arsenic  by  other  joneriTss-m' 
means  than  comparison  of  mirrors  ;  e.g.,  gravimetrically,  ]jy  using  a 
large  quantity  of  the  substance  and  weighing  sulphide  of  arsenic  finally 
obtained  from  it ;  i  y  extracting  the  arsenic  by  means  of  copper  gauze; 
by  the  Gutzeit  test  .;  or  by  the  Reinsch  test  with  subsequent  examina- 
tion and  comparisoiA  of  sublimates. 


Delepine,  4928,  5208, 
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61.  In  vieAV,  however,  of  the  general  use  by  analysts  of  methods 
involving  comparison  of  mirrors,  to  which  greater  precision  has  been 
given  by  the  work  of  the  last  few  years,  and  of  the  great  importance 
of  comparability  of  results,  it  seems  essential  that  chemists  applying 
other  methods  for  routine  purposes  to  the  examination  of  food  and 
substances  used  in  food  preparation  should  be  aware  of  the  extent 
to  which  their  determinations  correspond  with  or  differ  from  those 
made  by  comparison  of  mirrors. 

62  Mr.  Gordon  Salamon  and  others  have  urged  that,  apart  from 
quantitative  estimations  by  comparison  of  mirrors,  it  is  convenient 
for  the  brewer  or  maltster  to  use  for  ordinary  working  purposes  a 
form  of  the  Reinsch  test,  simpler  in  application  but  sufficient  to  show 
for  practical  purposes  whether  or  not  a  material  quantity  of  arsenic 
is  present  in  beer,  malt,  or  brewing  ingredients.  We  fully  recognise 
that  the  Keinsch  test,  as  recommended  by  the  Expert  Committee 
appointed  by  the  Manchester  Brewers,  served  a  most  useful  purpose 
at  the  time  of  the  1900  epidemic,  when  it  was  necessary  to  test 
rapidly  a  large  number  of  beers  and  brewing  ingredients  in  order  to 
eliminate  at  once  those  which  were  highly  contaminated  by  arsenic. 
But  we  are  now  satisfied  that  the  use  of  the  Reinsch  test  entails 
considerable  risk  of  missing  quantities  of  arsenic  which,  though  small, 
are  not  to  be  regarded  as  negligible.  It  is  noteworthy  in  this 
connection  that  at  one  of  the  breweries  at  Halifax  which  supplied 
arsenical  beer  in  1902  the  beer  had  been  systematically  tested  by  the 
Reinsch  method  and  only  negative  results  had  been  reported.  Having 
regard  to  the  better  understanding  which  now  exists  of  the  precautions 
required  in  using  more  delicate  tests  involving  the  comparison  of 
mirrors,  and  to  the  greater  ease  and  certainty  with  which  those  tests 
can  now  be  applied,  we  think  that  the  use  of  the  Reinsch  test  for  the 
purpose  above  indicated  must  be  considered  unnecessary,  and  that  it 
may  even  be  misleading. 


PART  IV. 

WAYS    IN   WHICH    FOODS    ARE    LIABLE    TO  BECOME 
CONTAMINATED  BY  ARSENIC. 

63,  We  have  received  much  useful  evidence  from  witnesses  as  to 
the  risks  of  arsenical  contamination  vv^hich  arise  in  the  manufacture 
of  sundry  foods  and  substances  used  in  food  preparation.  In 
particular,  we  have  obtained  from  chemists  and  manufacturers  detailed 
accounts  of  processes  employed  in  the  preparation  of  glucose,  "  invert " 
sugar,  malt,  and  other  substances  which  are  used  in  brewing ;  and 
also  of  sulphuric  acid,  in  relation  to  arsenic. 

In  investigating  the  large  subject  of  the  liability  of  foods  other 
than  beer  to  contain  arsenic,  we  sought  in  the  first  instance  the 
co-operation  of  Public  Analysts  in  England  and  Wales,  and  by 
circular  letter  in  June  1901  we  invited  them  to  supply  information 
as  to  food  substances  in  which  arsenic  had  been  looked  for  or 
detected,  or  which,  by  reason  of  their  method  of  preparation,  may 
become  contaminated  by  arsenic  in  the  absence  of  suitable  precautions. 
Valuable  information  in  these  directions  was  supplied  by  a  large 
number  of  public  analysts.  Shortly  afterwards  we  engaged  the  services 
of  Mr.  H.  Hammond  Smith,  M.R.C.S.,  to  make  inquiry  on  our  behalf 
from  representative  food  manufacturers,  and  to  visit  their  works.  In 
October  1902,  Mr.  Hammond  Smith,  on  completion  of  these  inquiries, 
made  a  detailed  report  upon  his  investigations  into  the  whole  subject, 
Avhich  appears  as  Appendix  24  to  our  minutes. 

In  prosecuting  his  inquiries,  and  in  preparing  his  report,  Mr.  Smith 
made  full  use  of  the  data  which  had  been  supplied  by  witnesses  and 
public  analysts,  and  also  of  various  suggestions  as  to  points  for 
inquiry  which  had  come  before  the  Commission  in  other  ways.  In 
numerous  instances  he  obtained  samples  which  it  seemed  desirable 
to  have  examined  for  arsenic,  and  we  arranged  that  these  samples 
should  be  tested  in  Dr.  McGowan's  laboratory.  Dr.  McGowan  in 
Appendix  25  shows  in  a  series  of  tables  the  results  of  analysis  of 
the  substances  thus  submitted  to  him  and  the  method  of  testing 
for  arsenic  which  he  adopted  in  each  case. 

In  November  1902  we  took  further  evidence  from  manufacturers  of 
food  other  than  beer. 

04.  The  information  collected  in  these  ways  deserves  the  careful 
consideration  of  food  manufacturers  and  others  concerned.  For  the 
purposes  of  our  Report,  it  will  suffice  to  draw  attention,  first,  to  certain 
principal  food  ingredients  and  other  substances  which,  in  the  absence 
of  precautions,  have  been  shown  to  involve  risk  of  arsenical  con- 
tamination of  articles  of  food,  and  secondly,  to  certain  finished  foods 
which  in  consequence  are  liable  to  such  contamination. 

Principal  Ingredients   of   Food,   or   Substances   Used   in  Food 
Preparation,   Which  are  Liable  to  Contain  Arsenic. 


Sulphuric  Acid. 

65.  Sulphuric  acid  is  the  first  and  most  important  of  the  sub- 
stances to  be  considered.  Directly  or  indirectly  this  acid  is  used, 
sometimes  in  relatively  large  amount,  in  the  preparation  of  a  variety 
of  foods. 

The  greater  part  of  the  sulphuric  acid  used  for  manufacturing  and  Dixon,  .3415, 346 1. 
general  purposes  in  this  country  is  obtained  by  roasting  pyrites  ores, 
imported  mainly  from  Spain  and  Portugal.    Such  ores,  notably  those 
from  certain  mines,  contain  large  proportions  of  arsenic.    Acid  thus 
manufactured,  unless  subjected  to  a  de-arseni cation  process,  is  in- 
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variably  arsenical.  At  works  where  a  de-arsenication  process  is 
carried  out,  the  system  of  manufacture  usually  followed  necessitates 
the  production,  in  addition  to  the  de-arsenicated  acid,  of  an  acid, 
derived  from  the  Glover  tower,  which  habitually  contains  a  high  pro- 
portion of  arsenic.  This,  however,  is  not  the  case  where  the  acid  is 
prepared  by  synthetic  processes  which  have  been  introduced  in  recent 
years. 

The  sulphuric  acid  {"  B.O.V.")  supplied  in  1900  by  Messrs.  Nichol- 
son &  Sons  to  Messrs.  Bostock  &  Co.  was  contaminated  by  arsenic 
to  an  exceptional  and  enormous  degree.  As  much  arsenic  as  1"45 
and  1-9  of  arsenious  oxide  per  cent,  has  been  estimated  in  certain 
samples  of  this  acid. 

66.  Chemical    and    other    technical    witnesses    are    agreed  that 
"Suipim-  de-arsenicating  processes  when  thoroughly  and  uniformly  applied  at 

works  where  acid  is  obtained  from  pyrites,  produce  an  acid  which  is 
practically  free  from  arsenic.  Such  de-arsenicated  acid,  of  the  quality 
and  specific  gravity  usually  supplied  commercially,  when  tested  by  a 
delicate  test  shows  either  no  arsenic  at  all,  or  else  only  minute  amounts 
of  arsenic.  Proportions  of  arsenic  as  high  as  from  2  to  3  parts  per 
million  (approximately  y^j)t\i  to  -r}jjt\\  grain  per  pound  of  acid)  can  only 
occur  if  the  de-arsenication  is  not  properly  canied  out. 

67.  Sulphuric  acid  is  also  manufactured  from  natural  brimstone, 
from  "recovered  sulphur,"  and  from  the  "spent  oxide"  of  gas  works. 
Where  these  materials  are  used  the  degree  to  which  the  acid  is  liable 
to  become  contaminated  by  arsenic  is  comparatively  small,  and  usually 
such  acids  are  not  subjected  to  de-arsenication  processes.  Our 
evidence  shows  that  sulphuric  acids  prepared  in  these  ways  can  be 
obtained  which  are  at  least  as  pure  as  regards  arsenic  as  de-arseaicated 
pyrites  acid ;  nevertheless  they  must  not  be  assumed  without  analysis 
to  be  free  from  arsenic. 


Morris,  4672. 

Da\  is,  6407. 

Ajypx.  24,  jj.  220,  note. 


Davis,  6381.  6466,  6493. 


Apjjx.  "AO,  p.  206. 
Appx.  22,  p.  220. 
Davis,  6496. 


68.  The  difference  in  price  between  arsenical  sulphuric  acid  pre- 
pared from  pyrites  without  purification,  and  sulphuric  acid  which  is 
practically  free  from  arsenic  (whether  de-arsenicated  pyrites  acid,  or 
acid  prepared  in  other  ways)  is  comparatively  small — e.g.,  something 
less  than  5^.  on  an  acid  sold  at  2/.  a  ton — and  in  connection  with 
articles  of  food  or  substances  which  may  be  used  in  the  preparation 
of  food  this  difference  can  seldom  be  of  anj^  account  to  the  food 
manufacturer. 

Hydrochloric  Acid. 

69.  Commercial  hydrochloric  acid,  as  is  well  known,  frequently 
contains  arsenic,  which  has  been  derived  from  the  use  of  arsenical 
sulphuric  acid  in  its  manufacture.  Where  the  sulphuric  acid  used  has 
contained  much  arsenic  the  hydrochloric  acid  may  be  highly  con- 
taminated. Thus  Mr.  G.  E.  Davis  reported  1"12  grammes  of  arsenious 
oxide  per  litre  in  a  recent  specimen  of  hydrochloric  acid  which  had 
been  prepared  from  sulphuric  acid,  the  product  of  an  arsenical  pyrites. 

70.  ITydrochloric  acid  free  fi'om  minute  quantities  of  arsenic  appears 
to  be  less  easily  attainable  commercially  than  is  the  case  with  sulphuric 
acid.  The  liability  of  hydrochloric  acid  to  be  arsenical  is,  hoAvever, 
relatively  small  in  the  case  of  acids  prepared  by  "cyhnder"  or  other 
processes  in  which  special  care  is  taken  to  employ  sulphuric  acid 
which  is  pure  in  respect  of  arsenic. 


Glucose. 

71.  The  glucose  used  by  brewers  is  usually  "  solid."  It  is  manu- 
factured on  a  large  scale  at  factories  in  Great  Britain,  and  a 
considerable  quantity  is  also  imported  from  America  and  Germany. 
The  glucose  used  for  confectionery,  syrups,  and  other  food  purposes 
is  generally  "  hquid,"  and  is  almost  always  imported.  Solid  and  liquid 
glucose  alike  are  liable  to  contain  arsenic  derived  from  sulphuric  or 


livdrochloric  acid,  which  are  used  in  varying  proportions  [e.g.,  from  "^^tiam..,.,  1466. 

2  to  6  per  cent. )  m  the  "conversion    process  by  which  the  ghicose  is  Francis,  73.55. 
manufactured  from  starch.    In  view  of  the  circumstances  of  the  1900  ^^si-u. 
epidemic  it  is  unnecessary  to  insist  upon  the  high  degree  of  arsenical 
contamination  of  glucose  which  may  be  brought  about  by  neglect  ol' 

precautions  regarding  the  quahty  of  the  acid  used.     Solid  glucose  Tatteisn)  i.-. 

manufactured   by  Bostock  &   Co.  in  1900  in  several  instances  was  p°"B^owJi*^'lr()') 

ascertained  to  contain  as  much  arsenic  as  3  grains  per  pound,  and  f'.ooper,  78(i9. 
even  larger  proportions  of  arsenic  were  estimated  in  a  few  specimens. 

72.  If  due  attention  is  given  to  the  purity  of  the  chemical  sub- 
stances employed,  there  appears  to  be  no  difficulty  m  producing  glucose 
which  is  free  from  arsenic.  As  stated  in  our  first  report,  glucose 
manufacturers  in  general  were  aware  of  the  necessity  of  guarding 
against  arsenic  before  the  1900  epidemic,  and  took  precautions  with 
this  object.  Since  then,  as  was  to  be  expected,  such  precautions  have 
been  generally  strengthened.  Instances  have  been  reported  to  us  in 
which  specimens  of  glucose,  both  of  home  and  foreign  manufacture, 

and  not  coming  from  Bostock's,  have  been  found  to  contain  from  Ling,  io,676, 10,632. 

J^th  to  i.jt\\  grain  of  arsenic  per  pound  (3-5  to  11-9  parts  per  million),  ^^p^x'^fi^pS"'^^''^^'^ 

and  some  of  those  arsenical  specimens  apparently  have  been  of  recent 

maiiutacture.    But  such  instances  have  been  few,  and  we  have  evidence 

that  glucose  supplied  to  brewers  has  lately  been  almost  uniformly 

satisfactory  as  regards  arsenic.    Some  500  specimens  of  such  glucose  primrose,  11,847. 

have  been  tested  at  the  Government  Laboratory  since  the  issue  of 

our  first  report.     In  the  majority  no  arsenic  was  detected ;  and  in 

the   remainder,   with   only  two   exceptions,  the  amount  of  arsenic 

present  was  below  TT•5^)th  grain  per  pound  ("oT  parts  per  million). 

"  Invert  "  Sugar. 

73.  The  "invert"  sugar  which  is  used  by  brewers  (and  sometimes 
also  in  the  preparation  of  cider  and  of  certain  fermented  "non-intoxi- 
cating "  beverages)  is  manufactured  in  this  country  on  a  considerable 
scale  by  subjecting  cane  or  beet  sugar  to  an  "  inversion  "  process  in 

which  sulphuric  acid  is  added  to  the  sugar.    At  the  works  of  Bostock  Tattersaii,  20. 

and  Co.,  about  3  per  cent,  of  sulphuric  acid  was  used  for  this  purpose,  Hooper'rseg*^'^ 

and  the  "  invert"  sugar  produced  in  1900  contained  large  amounts  of  Deiepm'e,  Appx.  12, p. 349. 

arsenic  (estimated  in  different  specimens  from  14  to  4'3  grains  per 

pound). 

74.  Contamination  of  "  invert "  sugar  by  arsenic  is  avoidable  by 
the  exercise  of  due  care  on  the  part  of  the  manufacturer  to  secure  that 
a  pure  acid  is  used  in  the  process.    We  have  evidence  that  a  large 

number  of  samples  of  "invert"  sugar  have  been  recently  examined  for  Primrose,  11,847. 
arsenic  at  the  Government  Laboratory  with  negative  results.  Other 
samples  also  recently  tested  there  have  shown  only  small  <juantities  of 
arsenic,  in  nearly  all  cases  below 3  5th  grain  per  pound. 

Glycerine. 

75.  Glycerine  is  of  importance  in  view  of  its  use  in  various  articles 
.  of  confectionery,  and  also  as  an  ingredient  of  certain  kinds  of  cake. 

Glycerine   which  has  been  prepared  by  distillation  of  the  crude  Appx.  S4,pp.  233,  ^55. 
glycerine  derived  from  soap  makers'  lyes  may  contain  considerable 
amounts  of  arsenic  derived  mainly  from  the  hydrochloric  acid  used 
in  the  manufacture  of  the  crude  product. 

For  pharmaceutical  or  food  purposes  the  arsenic  can  be  removed 
from  glycerine  so  prepared  l;)y  suitable  processes  at  the  glycerine 
distillery,  and  glycerine  which  has  been  thoroughly  de-arsenicated.  as 
also  glycerine  which  has  been  prepared  by  hydrolysis,  habitually 
shows  either  no  trace  of  arsenic,  or  else  any  arsenic  present  is  too 
small  in  amount  to  be  detected  by  the  Gutzeit  test  which  the  British 
Pharmacopoeia,  1898,  directs  to  be  applied  to  pharmacopoeial 
glycerine.  It  should  however  be  observed  that  doubts  have  been  c.  Brotvn,  p.  sss. 
expressed  as  to  the  sufiicieucy  of  this  pharmacopoeial  test.    It  has  io,9i6-s. 
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been  stated  that  this  test  may  fail  to  detect  quantities  of  arsenic 
which  though  comparatively  small  are  nevertheless  easily  avoidable 
and  also  that  the  quantity  of  arsenic  which  would  transgress  the 
limit  defined  by  this  test  is  somewhat  uncertain.  We  have  been 
in  communication  with  the  Pharmacopoeial  Committee  of  the  General 
Medical  Council  with  reference  to  this  matter,  and  we  understand 
that  the  sufficiency  of  the  official  test  for  arsenic  in  glycerine  is  now 
under  their  consideration. 

76.  Glycerine  supplied  for  pharmaceutical  and  domestic  purposes 
has  occasionally  been  found  to  contain  much  arsenic  :  for  example, 
1  grain  or  more  of  arsenic  per  pound  (143  parts  per  million),  and 
exceptionally  even  3  or  4  grains  per  pound,  have  been  reported  ))y 
different  analysts  within  recent  years.  We  have  evidence  from  public 
analysts  and  others  that  shortly  after  the  1900  epidemic  a  number 
of  samples  of  British  and  foreign  made  glycerine  sold  for  pharma- 
ceutical purposes  were  tested  for  arsenic,  and  that  objectionable 
quantities  of  arsenic,  though  smaller  than  those  above  mentioned, 
were  found  in  certain  of  these  samples. 

('clou KING  Matters. 
Mineral  Colouring  Matters. 

77.  The  principal  mineral  colouring  matters  used  in  food  are  oxide 
of  iron,  and  substances  sold  under  various  names  ("  Bole  Armenia  " 
and  the  like),  which  consist  mainly  of  oxide  of  iron.  Owing  to  the 
method  by  which  oxide  of  iron  is  prepared  such  colouring  matters 
habitually  contain  arsenic  in  considerable  amount.  The  reported 
instances  include  a  sample  of  "  Bole  Armenia  "  on  sale  at  one  of  the 
London  Stores  in  1902,  Avhich  was  found  by  Dr.  McGowan  to 
contain  |ths  grain  of  arsenic  per  pound,  and  a  sample  of  oxide  of 
iron  used  as  an  addition  to  cocoa,  which  in  June  last  was  reported 
by  Mr.  Hehner  to  be  "immensely  arsenical." 

Oxide  of  manganese,  anothei-  mineral  colouring  matter  sometimes 
used  in  food,  has  also  been  found  to  be  contaminated  by  arsenic* 

Coal-tar  Colouring  Matters. 

78.  Arsenic  has  been  used  in  the  process  of  manufacture  of 
certain  coal-tar  colours,  particularly  magenta  dyes,  and  such  colours 
have  been  found  to  be  highly  contaminated  by  arsenic.  But  this 
method  of  preparation  of  magenta  dyes  appears  to  be  seldom  employed 
at  the  present  day.  A  variety  of  coal-tar  colours  are  however  liable 
to  contain  arsenic,  which  probably  has  been  derived  from  the  sulphuric 
acid  used  in  their  preparation.  Instances  in  which  the  quantity  of 
arsenic  detected  in  coal  tar  colom^s  used  by  sweet  manufacturers  has 
been  as  much  as,  or  more  than,  |-  grain  per  pound,  have  been  reported 
to  us. 

Caramel. 

79.  Caramel,  which  is  used  to  colour  and  flavour  a  large  numljer 
of  foods,  including  some  kinds  of  beer,  may  contain  arsenic  as  a 
result  of  its  method  of  preparation  from  glucose  or  cane  sugar.  The 
origin  of  the  arsenic  has  been  attributed  mainly  to  the  use  of 
impure  alkaline  carbonates  in  its  manufacture.  Considerable  quantities 
of  arsenic  (in  some  instances  more  than  ^  grain  per  pound)  have 
been  reported  in  a  number  of  samples  of  caramel.  On  the  other 
hand  caramel  which  is  free  from  arsenic  may  readily  be  obtained 
commercially :  numerous  analyses  have  been  reported  to  us  which 
show  that  caramel  samples  have  shown  no  arsenic  when  delicate 
tests  have  been  applied. 

*  Coloured  salts  of  ar.«enic,  such  as  Scheele's  Green  or  Emerald  Green,  are  so  notoriously 
poisonous  that  it  maj  be  assumed  that  they  are  never  used  in  food,  and  are  avoided 
hy  manufacturers  of  toys  or  other  articles  which  may  be  given  to  children  or  used  about 
the  bouse.  The  use  of  emerald  green  to  colour  wax  tapers  or  candles  appears  to  us 
objectionable  and  dangerous.  Mr.  William  Thomson  informed  us  last  year  that  he  had 
detected  as  much  as  5'32  fer  rent,  of  arsenious  oxide  in  green  tapers  thus  coloured. 


Phosphoric  Acid  and  Phosphates. 


80.  Phosphoric  acid  and  phosphates  are  used  in  the  preparation  Ai^px.  24,1).  231-3. 
of  a  variety  of  food  substances  :  for  example  phosphoric  acid  is  used 

in  sugar  refining  and  in  mineral  waters,  and  phosphates  in  baking 

poAvders     Commercial  phosphoric  acid  and  commercial  phosphates, 

both   of  British  and   foreign   manufacture,   are   liable   to   contain  Stevenson,  -issi-ei. 

arsenic,  largely  derived  from  sulphuric  acid  used  in  their  preparation. 

These  substances,  as  sold  by  druggists   and  as   supplied   to   food  aI^.  25,  p'.  ms. 

manufacturers,   have  frequently   been   found  to  contain  arsenic  in 

notable  amount. 

81.  There  appears,  however,  to  be  little  difficulty  in  obtaining 
commercially  phosphoric  acid  and  phosphates  which  are  comparatively 

pure  as  regards  arsenic.    Thus  one  manufacturer  who  tests  for  arsenic  Ltjie,  11,030,  ii,o4>U 

systematically,  informed  us  that  he  habitually  obtains  phosphoric  acid  ^^'Oss- 

containing   less  arsenic  than  2  parts  per  million  {^2^d    grain  per 

pound),  and  we  have  evidence  that  since  attention  was  directed  to 

the  subject  in  1900  the  phosphates  sold  to  druggists  and  for  food 

purposes  have  been  generally  purer  in  respect  of  arsenic  than  was 

formerly  the  case. 

Boric  Acid  and  Borates. 

82.  Boric  acid  and  borates  are  largely  used  in  preserving  meat  and 
fish,  and  are  also  often  added  in  consideral^le  amount  to  butter,  milk, 
and  other  foods.  Many  analysts  have  reported  to  us  the  detection 
of  arsenic  in  commercial  borax  and  boric  acid  to  the  extent  of  ^jj^h. 

grain  per  pound  (14  parts  per  million),  or  thereabouts  ;  in  some  samples  Stevenson,  2358~6(>. 
of  borax  over  ^rd  of  a  grain  of  arsenic  in  the  pound  has  been  reported. 

83.  Chemically  pure "  borax  and  boric  acid,  fi-ee  from  arsenic, 
are  prepared  by  suitable  processes  of  purification.  In  practice,  how- 
ever, the  borax  and  boric  acid  which  are  used  as  food  preservatives  are 
of  the  cheaper  "  commercial,"  not  the  "  chemically  pure  "  variety. 


Other  Chemical  Substances  used  in  Food. 

84.  Considerable   quantities    of  arsenic   have  been  determined  in  Primrose,  ii,sj,7,Tahk 
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certain  samples  of  beer  "  regenerators  "  and  "  neutralisers,  "  consisting 

mainly  of  alkaline  carbonates  used  for  the  treatment  of  beer  which 

is  becoming  sour ;  in  samples  of  materials  used  for  hardening  brewing 

water,  which  consist  largely  of  sulphates,  carbonates,  and  chlorides  ; 

ill  "  Kainit, "  a  natural  earth  used  for  the  same  purpose ;  and  in  a  Riiant,  7224. 

few  samples  of  "  malto-peptones,"  yeast  foods  which  consist  essentially 

of  soluble  phosphates    associated  with  nitrogenous    matter.  There 

appears,  however,  to  be  little  difficulty  in  obtaining  purity  in  the  case 

of  these  and  other  chemical  substances  used  in  connection  with  brewing. 

A  large  number  ;of  such  substances  have  been  examined  in  the  Govern-  r/-;mrose,  11,347,  t,i\,u 

ment  Laboratory  since  the  issue  of  our  First  Report.    In  many,  no 

arsenic  has  been  detected  ;  and  in  most  of  the  remaining  samples  the 

arsenic  present  has  been  estimated  at  less  than  ^ 50th  grain  per  pound, 

or  in  the  case  of  liquids,  less  than  xooth  grain  per  gallon. 

85.  The  liability  of  tartaric  and  citric  acids  to  contain  arsenic,  in  Kirkby,  3704. 
consequence  of  the  use  in  their  manufacture    of  large  quantities  of  'iTompson,  'omo. 
sulphuric  acid,  has  been  frequently  mentioned  in  evidence,  and  we  have  Howeii,  11,21s.  ^ 
been  informed  that  small  amounts  of  arsenic  have  been  detected  in         ff'^'. '^65-^. 
certain  samples,  including  some  of  foreign  manufacture.     We  have 

evidence  that  care  is  taken  by  firms  manufacturing  these  substances  to 
obtain  sulphuric  acid  which  is  free  from  arsenic,  and  that  the  stringent 
precautions  against  contamination  by  lead  which  are  usually  taken 
would  also  remove  arsenic  if  present. 

4576.  D 


86.  Acetic  acid,  sulphurous  acid,  and  bisulphites — used  in  the  prepara- 
A'p'px.  S4,  p.  m.  tion  of  a  variety  of  food  substances — have  also  in  a  few  instances  been 

reported  to  contain  small  amounts  of  arsenic. 


Estcourt,  3982. 

C.  Brown,  6709  10,  6768. 

Hooper,  7880-2, 

H.  Smith,  SUJi). 

Thomson,  0660,  0691. 

Fa'uicy,  98 Jo. 


H.  Smith,  866-5. 
Worsick,  9441. 
Thomson,  9'7.')S. 
Fairley,  9853. 
Salamon,  9094. 
Chajmmn,  lOSiS^;. 
Ling,  10,684. 
Primrose,  11,847. 


Thorpe,  11,696. 

Ling,  10,570-3,  10,704. 

JBeaven,  10,805-11. 


Malt. 

87.  The  liability  of  malt  to  be  contaminated  by  arsenic  was  first 
recognised  after  the  cause  of  the  1900  epidemic  had  been  ascertained. 
Considerable  amounts  of  arsenic  have  been  reported  by  different 
witnesses  to  have  been  found  in  malt :  as  much  as  -^jjth  grain  and 
exceptionally  even  ^th  grain  of  arsenic  per  pound  have  been  detected 
in  some  samples,  while  numerous  analyses  have  been  reported  to  us 
in  which  the  malt  has  been  found  to  contain  from  i^th  to  a^o^h  of 
grain  of  arsenic  per  pound.  As  stated  in  Part  I.  of  this  Report, 
the  presence  of  notable  quantities  of  arsenic  in  malt  has  been  confirmed 
by  analyses  of  beer  in  which  it  seems  certain  that  no  arsenic  was 
introduced  otherwise  than  by  way  of  the  malt  used. 

88.  The  question  of  arsenic  in  malt  has  lately  received  close  attention 
from  brewers  and  maltsters,  and  malts  as  a  whole  have  in  consequence 
improved  in  this  respect.  All  our  evidence  goes  to  show  that  it  is 
now  commercially  practicable  to  produce  malt  which  either  may  be 
considered  free  from  arsenic,  or  in  which  the  amount  of  arsenic  present 
is  certainly  less  than  2^0^'^  grain  per  pound  ("57  parts  per  million), 
and  that  most  of  the  malt  prepared  during  the  past  two  years  has 
been  of  this  character. 

89.  The  exclusion  of  small  quantities  of  arsenic  from  malt  has  proved 
a  matter  of  considerable  difficulty,  and  consequently  we  refer  to  it  here 
at  somewhat  greater  length  than  in  the  case  of  other  ingredients 
of  food. 

90.  The  coal  or  coke  used  for  malt  drying  always  contains  arsenic. 
When  the  fuel  is  burnt  on  the  fire  of  an  ordinary  malt  kiln,  part  of  the 
arsenic  is  volatilised,  and  much  of  the  arsenious  oxide  which  is  formed 
becomes  condensed  or  deposited  on  the  internal  surface  of  the  kiln,  on 
the  malt  floor,  or  in  the  malt.  Part  of  the  arsenic  remains  behind  in  the 
ash  in  combination  (as  arseniate)  with  basic  matter  contained  in  the 
fuel.  Some  of  this  ash,  carried  up  by  a  strong  draught,  may  become 
deposited  in  the  malt  and  so  add  to  the  quantity  of  arsenic  which 
the  latter  contains. 

91.  We  have  received  a  considerable  amount  of  evidence  from 
maltsters  and  chemists  as  to  methods  which  have  been  tried  and 
adopted  in  order  to  obtain  malt  which  is  free  from  arsenic  ;  and  we 
now  briefly  refer  to  the  ways  in  which  it  has  been  found  that  access 
of  arsenic  to  malt  may  be  obviated  or  diminished. 


Vol.  I.,  Index,  '  Malt.^ 
Thomson,  9697-8.  i, 
Salamon,  99S0.  - 
Ling,  10,606-12.  ' 
Beavcii,  Id, 7 35-70. 


Salamon,  0980, 


Malting  tvitJwut  Access  of  Products  of  Combustion. 

92.  It  is  evident  that  if  malt  is  dried  by  means  of  heated  air,  without 
any  admixture  of  the  products  of  combustion,  no  difticulty  with  regard 
to  arsenic  can  arise.  As  stated  in  our  First  Report,  we  have  evidence 
from  both  brewers  and  maltsters  that  according  to  general  belief 
it  is  essential  that  the  products  of  combustion  should  pass  through 
the  malt  in  order  that  it  may  possess  a  flavour  which  is  necessary  for 
beer.  We  have  not  received  sufficient  experimental  evidence  to 
enable  us  to  give  a  satisfactory  answer  to  the  question  whether  flavour 
is  in  fact  dependent  on  the  fumes  from  the  fire,  and  if  so,  whether,  in 
order  to  obtain  the  flavour  desired,  it  is  necessary  to  pass  the  products 
of  combustion  through  the  grain  during  the  whole  of  the  time  in  which 
it  is  drying  on  the  kiln. 

The  expense  involved  in  altering  the  structure  of  ordinary  malt  kilns 
in  order  that  the  malt  may  be  dried  solely  by  means  of  heated  air 
would  be  very  considerable,  and  this  consideration  itself  may  be 
expected  to  prevent  any  immediate  general  adoption  of  this  means  of 
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producing  malt  which  is  fi'ee  from  arsenic.  Since  our  first  Keport  was 
published,  however,  we  have  received  descriptions  and  specifications  of 
various  processes  for  drying  malt  on  the  kiln  without  access  of  fumes 
from  the  fire.  These  and  other  methods  no  doul^t  require  to  be  tried 
on  a  considerable  working  scale  at  English  maltings  before  sufficient 
experience  can  be  gained  of  their  advantages  or  disadvantages  from 
the  point  of  view  of  the  cost  involved,  and  of  the  extent  to  which 
they  meet  the  requirements  of  the  brewer,  and  the  demands  of  the 
public  taste.  But  so  far  as  the  exclusion  of  arsenic  and  the  wider  choice 
of  fuel  are  concerned,  the  advantage  is  unquestionable,  and  it  is 
obviously  important  that  processes  of  malting  without  the  products  of 
combustion  should  in  future  receive  careful  attention  from  brewers  and 
maltsters  who  are  about  to  erect  new  malt  kilns. 

Selection  of  Fuel.  . 

93.  As  stated  in  Part  I.  of  this  Report,  it  has  long  been  the  custom 
in  many  parts  of  England  and  Wales  to  use  nothing  but  anthracite  for 
drying  malt.  Elsewhere,  especially  in  Yorkshire  and  Midland  maltings, 
oven  coke  and  gas  coke  were  often  the  pi'incipal  fuels  used  up  to 
1901 — largely  no  doubt  because  their  local  abundance  and  the  remote- 
ness of  the  anthracite  collieries  combined  to  make  the  difference  in 
cost  considerable.  In  that  year  the  liability  of  malt  to  be  arsenical 
became  generally  understood,  and  it  was  speedily  recognised  that  the 
most  arsenical  malts  were  those  which  had  been  dried  over  gas  coke, 
whereas  anthracite-dried  malts,  as  a  rule,  were  comparatively  little 
contaminated  by  arsenic.  As  a  result  the  use  of  gas  coke  for  malt 
drying  has  been  largely  discontinued.  The  use  of  oven  coke  also  has 
been  discontinued  to  a  considerable  extent.  The  exclusive  use 
of  anthracite  for  malting  was  strongly  recommended  to  brewers  and 
maltsters  by  the  Expert  Committee  appointed  by  the  Manchester 
Brewers'  Association,  in  their  final  Report  issued  in  May,  1901. 

94.  Although  at  the  date  of  our  first  Report  w^e  had  received  an  ^  ""j??"'  ^^oo-e,  siei. 
abundance  of  evidence  which  showed  the  objectionable  character  of  ( t'suiUvan,  574.3. 
certain  gas  cokes  and  the  relative  advantages  of  using  anthracite,  we  ^^^'i?-  '^}}'^^  7i7i. 
were  without  information  as  to  the  extent  to  which  arsenic  may  occur  'jiompson,  ms. 

in  anthracites  used  for  malting.    Few  examinations  of  such  anthracites  f^^'j^'^^f;  g^^^' 
appeared   to  have   been   made ;    moreover,  satisfactory  methods    of  'Thomson,  969 S. 
estimating  small  quantities  of  arsenic  in  fuels  had  still  to  be  worked  ^^pp-'-- p- -04. 
out.    Since  that  date  we  have  instituted  inquiries  into  the  subject  and  j-^^^  10446.536 
have  received  further  evidence.    In  Appendix  No.  30  will  ]>e  found  a  Thomson,  9784-9. 
series  of  reports  relating  to   arsenic   in   coals   obtained   from   the  C7!apman,^^^^ 
anthracitic  region  of  South  Wales  from  Avhich  the  great  bulk  of 
anthracite  used  for  malting  in  this  country  is  obtained.    This  Appendix 
embodies   information   supplied   to   us  by  Mr.  A.  Strahan,  of  the  Appx.  so,  pp.  286-325, 
Geological   Survey,  regarding  the  appearance  and  geological  corre- 
spondence of  the  seams  of  anthracite  worked  at  various  collieries  wdiich 
he  visited  for  the  purpose  of  our  inquiry,  the  distribution  and  nature 
of  the  "  impurities "  associated  with  anthracite  in  certain  of  these 
seams,  and  the  practice  of  the  collieries  visited  in  respect  of  the  removal 
of  impurities  from  the  coal  which  they  supply  to  maltsters. 

From  these  collieries  a  large  number  of  samples  were  carefully 
collected  for  the  Commission  by  Mr.  S.  Warren  Price  (Lecturer  on 
Mining  at  University  College,  Cardiff"),  who  subsequently  furnished  a 
report  showing  in  detail  the  steps  which  he  took  to  secure  that  these 
samples  were  comparable  and  properly  representative.  '  They  comprised 
a  series  of  anthracites  as  prepared  at  the  colliery  for  sale  to  maltsters, 
a  second  series  obtained  underground  from  the  different  seams  of 
anthracite  woi'ked  at  the  various  collieries,  and  a  third  series  represeint- 
ing  characteristic impurities "  associated  with  anthracite,  which  are 
capable  of  being  removed  from  the  coal  either  by  the  miner  under- 
grou-nd  or  by  hand-picking  at  the  surface. 

All  the  samples  thus  obtained  were  tested  for  arsenic  in  Dr. 
McGowan's  laboratory  by  a  method  of  analysis  (based  on  that  of 
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Messrs.  Newlands  and  Ling)  wliicli  he  describes  in  detail  (Appendix 
jippx.  !33,p.  227.  23),  and  which  he  had  found  to  give  accurate  results. 

95.  These  reports  on  malting  anthracite  deserve  attention  from 
brewers  and  maltsters  and  also  from  colliery  proprietors  and  managers. 
They  afford  a  considerable  collection  of  comparable  data  regarding 
representative  specimens,  which  should  prove  valuable  for  reference  in 
connection  with  future  chemical  examinations  of  anthracites  for  arsenic  ; 

Appx.  30,  p.  291).  while  the  indications  which  have  been  obtained  by  these  investigations 

afford  useful  guidance  on  various  matters  which  require  attention  in  the 
selection  of  anthracite  for  malting  purposes. 

96.  In  particular  they  show  the  great  importance  as  regards  arsenic 
of  thoroughly  and  systematically  removing  all  "  impurities  "  from  anthra- 
cite used  in  malting.  The  amount  of  arsenic  found  in  the  large  number 
of  different  samples  of  "  clean "  anthracite  was  relatively  small — in 

Appx.  30, p.  288.  almost  all  cases  it  was  below  10  parts  per  million  (-07  grain  per  pound) — 

whereas  many  of  the  "  impurities  "  associated  with  the  anthracite  con- 
tained comparatively  large  quantities  of  arsenic.  The  impurities  in 
question  comprised  not  only  yellow  pyrites,  or  "brasses,"  which  are 
generally  known  to  be  liable  to  contain  much  arsenic,  but  also  certain 
samples  of  impure  coal  consisting  largely  of  shale,  and  well-marked 
bands  of  black,  granular,  impure  coal,  which  show  little  or  no  "brassy" 
pyrites.    As  a  rule  satisfactory  removal  of  the  above  impurities,  where 

Appx.  30,  pp.  303, 309.  prcscut,  is  effected  readily  enough  if  suitable  appliances  are  used  and 
proper  supervision  is  exercised  at  the  colliery  In  certain  circumstances, 
however — for  example,  where  black  granular  bands  are  distributed 
intermittently  throughout  the  thickness  of  a  seam  of  anthracite — the 
matter  is  one  of  greater  difficulty  and  requires  the  exercise  of  a  corre- 
sponding amount  of  care. 

97.  Gas  cokes  have  been  found  in  many  instances  to  contain  large 
Ivaria  ^9m'  ' ^^^'^^"'^  quantities  of  arsenic.  Thus  the  proportions  of  arsenic  determined 
Lin(j!'io,.536.'  by  Dr.  McGowan  in  samples  of  coke  taken  this  year  from  three  gas 
if)Tx  %' f^o            works  in  Yorkshire,  each  of  which  used  formerly  to  supply  maltsters, 

were  respectively  125,  144  and  200  parts  per  million  (0'9,  1*0  and 
1  "4  grains  per  pound).  Brewers  and  maltsters  as  a  whole  appear  to 
have  found  little  difficulty  in  abandoning  the  use  of  gas  coke  in  1901, 
and  having  regard  to  the  quantities  of  arsenic  found  in  certain 
specimens,  and  to  the  arsenical  contamination  of  malt  which  has 
resulted  from  the  use  of  gas  coke,  we  are  of  opinion  that  this  fuel 
should  not  be  used  by  maltsters  unless  in  connection  with  special 
methods  of  treatment  to  which  we  refer  below,  and  then  only  after 
careful  selection  of  the  coke. 

98.  We  have  received  a  number  of  analyses  of  oven  cokes.  Some 
have  contained  only  small  proportions  of  arsenic,  such  as  those 
ordinarily  met  with  in  clean  anthracite  ;  while  in  others  arsenic  has 

Appx!3afp!32^^'''''  been  present  in  considerable  quantity,  e.g.,  between  30  and  50  parts 
per  milHon  (0*2  and  0*35  grains  per  pound).  The  extent  to  which 
oven  coke  may  contain  arsenic  is  determined  mainly  by  the  nature 
of  the  coking  coal  from  which  it  is  derived  and  by  the  amount  of 
care  taken,  by  washing  or  otherwise,  to  free  the  coal  from  pyrites 
and  other  impurities  before  it  is  put  into  the  coking  oven.  The  fact 
of  the  fuel  being  oven  coke  is  not  in  itself  a  sufficient  guarantee  of 
its  purity  as  regards  arsenic ;  the  selection  by  the  maltster  of  satis- 
factory oven  coke  will  depend  upon  sufficient  information  being 
obtained  as  to  its  origin  and  manufacture,  and  upon  the  exercise  of 
the  control  afforded  by  frequent  analysis  of  samples. 

99.  Mr.  Ling  and  others  have  laid  stress  upon  the  importance  of 
Ling,  10,451,  lOfiru).       determining  not  only  the  "  total "  arsenic  contained  in  samples  of 

malting  fuel,  but  also  the  proportion  of  "  volatile "  arsenic  which 
escapes  when  the  fuel  is  ljurnt  under  laboratory  conditions,  and  the 
proportion  of  "fixed"  arsenic  which  remains  behind  in  the  ash. 
Methods  bv  which  "fixed"  and  "volatile"  arsenic  may  be  estimated 
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•are  described  in  detail  in  onr  Minutes,  including  the  form  of  test  ^^"ff^  ^^,451.       ^  ^ 
recently  recommended  by  the  Board  of  Inland  Revenue  Departmental  Af/i!i'/h',p^m.'J'  ' 
Committee,  and  that  which  was  adopted  by  Dr.  McGowan  in  analysing 
fuel  samples  for  the  Commission. 

In  the  case  of  anthracite,  and  also  of  coke,  the  proportion  of  jj;'f'^' fo'^^g 
"volatile"  to  "  total "  arsenic  appears  to  vary  considerably  in  different  T/uirpe,  11,701 
specimens  tested  under  identical  conditions.  In  general  it  has  been 
found  that  the  proportion  of  arsenic  volatilised  under  experimental 
conditions  of  combustion  is  less  in  the  case  of  cokes  than  in  the  case 
of  anthracite.  The  experimental  evidence  which  we  have  received, 
however,  is  not  sufficient  to  determine  the  extent  to  which  particular  '  ^ 

processes  of  estimating  "volatile"    arsenic  in  the   laboratory   can  -ipp-^- 3o,j>p..s9o,32s. 
be  relied   upon    to    furnish  an  index  of  the  proportion  of  arsenic 
which  will  become  volatilised  when  the  fuel  is  burnt,  under  varying 
•conditions,  on  the  fire  of  the  malt  kiln. 

Treatment  of  Fuel. 

100.  Processes  have  lately  been  devised  for  utilising  the  property 
possessed  by  lime,  in  common  with  other  basic  substances,  of  alDsorbing 

and  "fixing"  arsenic.    We  have  received  evidence  as  to  a  practice  Ling,  w,555-69, 10,589-95, 

suggested  by  Mr.  Newlands  and  applicable  particularly  to  coke,  in  Bmki'ey,  9316. 

which  the  fuel,  before  being  put  into  the  kiln  fire,  is  intimately 

mixed  with  the  base  by  the  addition  of  milk  of  lime.    Mr.  Beaven 

has  also  described  an  arrangement  by  which  lumps  of  limestone  are 

placed  at  the  outlet  of  the  kiln  furnace.    He  claims  that  the  fumes  Heaven,  Appx.  is, p.  199. 

from  the  fire,  in  passing  over  the  surfaces  of  heated  lime  thus  provided, 

lose  practically  all  the  arsenic  they  contain. 

Cleansing  of  Kilns. 

101.  Sweepings  from  the  inner  walls,  girders,  dispersing  plates,  and  FawUy,  98Si,  9359.  990.6, 
other  parts  of  malt  kilns  have  been  found  to  contain  surprisingly  ^^^^  g^^g 
large  quantities  of  arsenic.    The  liability  of  malt  to  become  arsenical  Thompson,  8954, 9017. 

is  greatly  increased  when  such  dust  is  allowed  to  accumulate  on  any  ^'J^i^^%f//' 
of  these  surfaces,  either  below  or  above  the  malt  floor.     For  safety  worsw/l  9478. 
it  is  imperative  that  the  interior  of  kilns  should  be  thoroughly  cleansed,  -^'^J^  ^so^pj^vi' 
not  only  when  they  are  first  taken  into  use  at  the  beginning  of  the 
malting  season,  but  also  at  frequent  intervals  as  the  season  progresses. 

Construction  of  Kilns. 

102.  Malt  kilns  differ  greatly  in  their  construction ;  for  example, 
in  the  height  of  the  malting  floor  above  the  fire,  in  the  number  of 
malting  floors,  in  the  construction  of  the  furnace,  and  in  many 
other  ways.     There  is  no  doubt  that,  other  things  being  equal,  the 

structure  of  some  kilns  tends  to  greater  risk  of  arsenical  contamination  . 
than  that  of  others.     We  have  evidence  that  maltsters  in  dealing  Beaven,  10,709-910. 
with   the   question   of  arsenic  in  malt  have  in  some  cases  found  i 
advantage  in  making  various  structural  alterations  in  their  kilns. 
Thus,  in   some   instances  dispersing  plates  and  screens  have  been 
provided,  which  serve  to  condense  some  of  the  arsenious  oxide  which 
has  been  volatilised,  and  also  to  arrest  some  of  the  dust  carried  up 
by  the  current  of  hot  air  from  sides  of  the  kiln  or  from  the  furnace. 
In  other  instances  alterations  have  been  made  in  the  openings  of  the 
kiln  in  order  that  a  considerable  proportion  of  the  hot  air  passing- 
through  the  malt  may  be  raised  to  the  necessary  temperature  without 
-  contact  with  the  fire. 


Screening  and  Brushing  of  Malt. 

103.  All  brewers'  malt  is  screened  to  separate  the  rootlets  or  culms, 
and  in  this  process  a  certain  amount  of  the  arsenic  deposited  on  the  Voi.  i.,  index, "  Mait." 
grain  may  be  mechanically  removed.    It  is  important  that  screening 
should  be  thoroughly  carried  out,  as  it  has  been  shown  that  the  calms 
often  contain  relatively  considerable  quantities  of  arsenic.    The  brushing 
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Vol.  I.,  Index,  "  Hops. 
Appx.  19, 2).  202. 
Thomxon,  9669. 
Frill/rose,  11,847. 


machinery  which  is  in  use  at  a  good  man}'  maltings  and  breweries  is  •• 
capable  of  removing  a  considerable  proportion  of  the  arsenic  from 
arsenical  malt,  especially  where  the  brushing  is  repeated  several  times. 
It  is,  however,  obviously  preferable  to  take  steps  to  prevent  the  access  of 
arsenic  to  malt,  rather  than  to  rely  on  any  subsequent  process  for 
removing  arsenic  after  it  has  become  deposited  on  the  grain. 

Hops. 

104.  Hops  are  exposed  to  the  products  of  combustion  of  fuel  during 
their  drying  on  the  kiln,  and  it  has  also  been  suggested  that  they  may 
become  contaminated  through  the  use  of  impure  sulphur  (on  the  kiln  or 
as  an  insecticide)  and  possibly  in  other  ways. 

It  is  the  practice  of  hop  driers  to  employ  anthracite,  and  not  coke, . 
for  burning  in  the  kiln,  and  if  suitable  care  is  exercised  in  the  selection 
of  fuel  the  risk  of  hops  becoming  contaminated  is  evidently  small. 
The  quantities  of  arsenic  which  have  been  reported  to  us  as  having  been 
detected  in  hops  have  in  all  cases  been  minute. 


Finished  Foods  which  are  Liable  to  Arsenical  Contamination. 


105.  The  following  are  the  chief  foods,  or  kinds  of  foods,  which  our 
evidence  has  shown  to  be  liable  to  arsenical  contamination,  through  the 
use  of  the  above  ingredients  or  in  other  ways,  in  the  absence  of  sufficient 
precautions. 

Beer. 

106.  The  liability  of  beer  to  be  contaminated  by  arsenic  arises  mainly 
through  the  use  in  brewing  of  arsenical  glucose,  invert  sugar,  and  malt, 
or  by  the  addition  of  arsenical  invert  sugar  or  glucose  as  "  priming " 

Vol.  L,  Index, ", Priming. '  after  the  wort  has  been  fermented.    The  degree  of  contamination  which 
may  arise  in  these  ways  is  abundantly  illustrated  in  our  evidence. 

Since  the  1900  epidemic  and  the  appointment  of  this  Commission 
close  attention  has  been  given  by  brewers  to  the  exclusion  of  arsenic 
from  these  and  other  substances  used  in  brewing,  and  various  pre- 
cautions have  been  extensively  adopted  with  the  object  of  eliminating  all 
risk  of  arsenical  contamination  of  beer.  We  have  referred  in  the  first 
part  of  this  report  to  evidence  that,  notwithstanding  the  general  adop- 
tion of  these  precautions  beer  has  been  occasionally  met  with  in  which 
notable  amounts  of  arsenic  (for  example  -r/jjih  or  g^^th  grain  per  gallon) 
have  been  found.  But  such  instances  at  the  present  time  may  be  con- 
sidered quite  unusual.  We  are  satisfied  from  the  evidence  received 
during  the  later  part  of  our  enquiry  that  much  of  the  beer  sent  out  at 
the  present  time  from  breweries  in  this  country  may  be  regarded  as  free 
from  arsenic,  and  that  arsenic,  where  detected,  is  usually  in  minute 
amount.  All  the  chemical  witnesses  from  whom  we  have  recently  had 
evidence  (including  responsible  chemical  advisers  of  breweries)  have 
been  agreed  that  it  is  commercially  practicable  to  produce  beer  which 
uniformly  shows  less  arsenic  than  xoiyth  grain  per  gallon,  and  in  which 
as  a  rule  any  arsenic  present  is  in  much  smaller  proportion  than  this. 


cf.  para.  21,  above. 
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Golden  Syrup  and  Treacle. 

107.  In  the  preparation  of  these  substances  from  cane  or  beet  sugar 
it  is  customary  to  "invert"  the  sugar  to  a  greater  or  less  degree  by 
the  addition  of  mineral  acids,  in  order  to  prevent  crystallization.  About 
two  per  cent,  of  sulphuric  acid  is  frequently  used  for  this  purpose.  The 
high  degree  of  arsenical  contamination  which  may  result  if  the  sulphuric 
acid  used  is  arsenical,  has  been  shown  in  the  case  of  the  "  Table  Syrups  " 
which  Messrs.  Bostock  and  Co.  began  to  manufacture  in  1900  (para- 
graph 7).  Contamination  of  syrups  of  this  kind  by  arsenic  can  be  readily 
prevented  by  the  exercise  of  strict  care  in  the  selection  and  testing  of 
the  sulphuric  acid  used,  and  by  attention  also  to  the  purity  of  other 
substances  used  in  the  manufacture  (such  as  hydrochloric  or  phosphoric 
acids),  which  are  liable  to  contain  arsenic. 
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108.  The  evidence  which  we  have  received  regarding  the  manufacture 
V  of  this  class  of  syrup  shows  that  before  the  1900  epidemic,  precautions 

were  adopted  by  manufacturers  in  this  country  to  ensure  that  the 
mineral  acids  employed  were  satisfactory  as  regards  arsenic,  and  that 
.  since  the  epidemic  additional  safeguards  have  been  provided  with 
.  satisfactory  results.    One  important  manufacturer  of  "  golden  syrup," 
who  gave  evidence  as  to  the  precautions  adopted  in  his  factory,  informed 
us  that  as  a  result  of  numerous  analyses  it  had  been  found  that  if  any 
.  arsenic  was  detected  in  the  syrup,  the  amount  was  invariably  minute  ;  i-yie,  ii,m-5. 
for  example  "  nothing  approaching  one  part  of  arsenic  per  million " 
(n^rd  grain  per  pound)  had  ever  been  discovered  in  any  sample  of  the 
syrup. 

Foods  containing  Glucose. 

109.  Glucose  is  an  ingredient  of  a  large  variety  of  food  substances.  Appx.  24,  pp.  238-24S. 
'  Certain  syrups  sold  as  "table  syrup,"  "amber  syrup,"  and  the  like, 

'  consist  largely  of  liquid  glucose.  Jams  and  marmalade  frequently 
contain  from  5  to  10  per  cent,  of  glucose,   and  sometimes  larger 

.  amounts.  Glucose  may  be  mixed  with  honey,  or  used  as  a  basis  for 
the  manufacture  of  "artificial  honey."    Certain  kinds  of  sweets  and 

•  confectionery,  again,  consist  largely  of  glucose. 

110.  A  large  number  of  these  foods,  particularly  sweets  and  confec- 
tionery, were  tested  for  arsenic  by  public  analysts  shortly  after  the 
1900  epidemic,  and  it  is  satisfactory  that  arsenic  was  detected  in 
hardly  any  of  them.  Having  regard,  however,  to  the  evidence  which 
we  have  received  as  to  glucose,  and  to  reported  instances  in  which 
material  quantities  of  arsenic  have  been  determined  in  samples  of 
imported  liquid  glucose  of  the  kind  commonly  used  by  confectioners, 
it  is  evident  that  foods  of  this  class,  in   the  absence  of  sufficient 

:.  analytical  control,  are  subject  to  risk  of  serious  contamination  by 
arsenic.  We  have  evidence  that  since  attention  has  been  drawn  to 
the  subject  certain  manufacturers  have  taken  steps  to  obtain 
guarantees  of  purity  of  the  glucose  which  they  purchase  from  the 
manufacturer,  importer,  or  middleman,  and  that  others  have  from  time 
to  time  caused  samples  of  the  glucose  to  be  tested  for  arsenic. 
On  the  other  hand,  certain  manufacturers  whose  products  contain  large  Appx.  p.  236. 
proportions  of  glucose  appear  to  have  considered  it  unnecessary  to  ^>  ^^'^os-si. 
take  any  steps  to  assure  themselves  by  analysis  that  their  glucose 
was  satisfactory  in  respect  of  arsenic,  notwithstanding  the  circum- 

.  stances  of  the  epidemic  of  1900. 

Vinegar. 

111.  At  some  vinegar  factories  the  principal  material  from  which  Appx.  24,  p.  246. 
vinegar  is  made  consists  of  raw  grain  (rice  or  maize)  which  has  under- 

;  gone  a  process  of  "  conversion  "  in  which  sulphuric  acid  is  used  in 
much  the  same  way  as  in  the  manufacture  of  glucose.  Our  inquiries 
show  that  at  vinegar  factories  where  "converted"  grain  is  used, 
precautions  have  been  taken  since  the  1900  epidemic  to  obtain  acid 
which  is  satisfactory  as  to  arsenic. 

Other  substances  liable  to  contain  arsenic  may  be  used  in  vinegar 
manufacture,  for  example,  malt  and  sour  beer. 

Demerara  Sugar. 

112.  We  have  evidence  that  small  quantities  of  arsenic — exceptionally  ^pp'--  ^^^p-  ^s^- 
as  much  as  J^th  and  ^^th  grain  per  pound — have  been  detected  in 

samples  of  "  Demerara  "  sugar  coming  from  the  West  Indies. 

It  has  been  suggested  that  the  presence  of  arsenic  in  such  samples 
is  attributable  to  the  use  in  their  manufacture  of  arsenical  phos- 
phoric acid,  or  of  chloride  of  tin  (a  salt  which  may  contain  arsenic  as  an 
impurity),  which  is  frequently  used  in  the  West  Indies  to  give  a 
characteristic  "bloom"  and  colour  to  the  su^^ar. 
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Lyle,  11,069. 
Appx.  25,  p.  264. 


'/  lis.  Other  samples  of  brown  sugar,  both  from  the  West  Indies  and' 
from  English  refineries,  when  tested  by  a  delicate  test  capable  of 
detecting  itjooth  grain  per  pound,  have  been  found  free,  or  practically 
free,  from  arsenic. 


Avjyx.  24,  p.  245. 
Primrose,  11,847,  Table  II. 
Appx.  25,  p.  262. 


Ap2}x.  26,  p.  276. 
H.  Smith.,  10,935. 


Foods,  other  than  Beer,  prepared  from  Malt  and  Yeast. 

114.  Various  extracts  of  malt,  "maltine"  and  the  like,  are  manu- 
Appx.  24,  p.  245.           factured  for  sale  to  invalids,  and  are  also  used  by  bakers.  Prepared 

foods  under  a  variety  of  names  have  lately  come  on  the  market,  and  are 
being  extensively  used,  which  are  recommended  to  the  public  by 
the  manufacturers  on  the  ground  that  they  will  provide  a  meal 
without  cooking  or  other  preparation.  In  these  foods  malt  is  frequently 
an  important  ingredient.  Malt  also  enters  largely  into  the  preparation 
of  certain  "infant  foods." 

The  number  of  cases  reported  to  us  |in  which  foods  prepared  from 
malt  have  been  tested  for  arsenic  has  been  comparatively  small. 
Arsenic  has  been  recognised  to  be  present  in  certain  samples,  but 
others,  including  four  examined  by  Dr.  McGoAvan,  have  been  found 
free  from  arsenic  when  subjected  to  delicate  tests.  Mr.  Hammond 
Smith  has  reported  to  us  that  certain  British  manufacturers  whom  he 
visited  have  lately  controlled  the  purity  of  the  malt  used  by  frequent 
analysis,  or  at  least  by  obtaining  a  guarantee  as  to  arsenic  from  the 
maltster.  Most  of  the  foods  in  question,  however,  are  manufactured 
abroad,  mainly  in  America,  and  we  have  not  been  able  to  obtain 
satisfactory  information  as  to  the  nature  of  the  precautions,  if  any, 
which  are  adopted  by  American  maltsters  or  manufacturers  of  malt 
foods. 

115.  Yeast  takes  up  arsenic  when  grown  in  an  arsenical  wort. 
The  utilisation  of  yeast  as  an  article  of  human  food  appears  to  have 
been  receiving  attention  in  recent  years,  and  foods  have  been  manu- 
factured in  which  yeast  is  a  principal  ingredient.  We  have  received 
evidence  from  the  manufacturer  of  a  food  termed  "  Carnos,"  made 
from  yeast  and  malt  culms  obtained  from  a  Yorkshire  brewery, 
that  this  preparation  was  frequently  found  to  contain  g^th  grain  of 
arsenic  to  the  pound  after  the  epidemic  of  1900,  notwithstanding 
the  adoption  of  a  series  of  precautions  to  prevent  arsenical  contamina- 
tion. In  four  different  samples  of  "  Carnos  "  Dr.  McGowan  found  from 
Y^gth  to  ^tli  grain  of  arsenic  per  pound.  This  food  was  not  at  any 
time  largely  sold,  and  we  understand  that  its  manufacture  has  now 
ceased  altogether. 

Foods  containing  Glycerine. 

116.  Glycerine  is  sometimes  used  in  the  manufacture  of  cakes  to  the 
extent  of  one  to  three  per  cent,  of  the  materials  employed,  in  order  to 
keep  them  moist.  A  few  meat  extracts  contain  a  large  proportion  of 
glycerine,  and  it  is  also  used  in  some  kinds  of  confectionery.  In  these 
foods  material  quantities  of  arsenic  might  be  introduced  through  the  use 
of  impure  glycerine.  Our  evidence  shows  that  some  food  manufacturers 
using  glycerine  stipulate  that  it  should  be  "pure"  or  "  suitable  for  food 
purposes,"  or  that  it  should  be  of  Pharmacopoeial  quality.    It  appears, 

E.  Smith,  10,923.  howcvcr,  that  the  liability  of  glycerine  to  contain  arsenic  is  not  known 

to  many  manufacturers  who  use  this  substance  in  the  preparation  of 
food. 


Appx.  24,  p.  244. 
Appx.  25,  p.  262. 
OvfA-heck,  11,260-307. 


Appx.  24,  p.  243. 
Palmer,  11,456-79. 
Appx.  24, pp.  240,  244- 


Appx.  24,  p.  247. 
Appx.  27,  p.  277. 


Foods  in  which  Certain  Colouring  Matters  and  Preservatives 

are  used. 

117.  Bole  Armenia  and  other  mineral  colouring  matters  consisting 
mainly  of  oxide  of  iron  are  frequently  added  in  considerable  proportion 
in  the  preparation  of  a  variety  of  foods,  for  example  sausages,  anchovy 
preparations,  cocoa,  and  certain  kinds  of  sweets.  Material  quantities  of 
arsenic  may  be  contributed  to  these  substances  in  this  way.  Thus  Mr.. 
Hehner,  in  June  of  this  year,  informed  us  that  be  had  estimated. 
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approximately  ^qUi  or  ^^^th  grain  of  arsenic  per  pound  in  a  "  chocolate 

powder "  largefy  sold  in  London  at  a  cheap  price,  which  had  been 

contaminated  by  arsenic  through  the  use  of  oxide  of  iron.     He  also 

estimated  the  arsenic  in  certain  sweets,  similarly  coloured,  at  yi^th  grain 

per  pound.    Arsenical  contamination  of  various  coloured  food  ;  may  c/.  para.  78  above. 

also  arise  from  the  use  of  arsenical  coal  tar  colours  or  arsenical  caramel. 

118.  The  addition  of  hu  ge  quantities  of  boron  preservatives  to  foods  ^pp'>'- -4,  p- us. 
likewise  entails  risk  of  their  becoming  contaminated  by  arsenic,  and 

arsenic  detected  in  certain  foods  has  in  some  instances  been  traced  to 
these  preservatives. 

Miscellaneous. 

119.  Instances  have  been  reported  to  us  in  which  the  presence  of  small 
quantities  of  arsenic  have  been  determined  in  gelatine  (in  consequence  of  ^" 
the  use  of  impure  sulphuric  acid  in  its  manufacture)  and  in  liquorice 

sweets  (possibly  through  the  addition  of  impure  glucose,  or  to  the  use  Thomson,  0794. 
of  sulphuric  acid  or  glycerine  in  the  manufacture  of  the  liquorice  stick)  Appx.  n,p-  ^i- 

120.  We  have  made  inquiries  concerning  foods  which  are  AviQd  Appx.  24,  pp.  249,2.50. 
or  otherwise  prepared  by  exposure  to  the  fumes  of  coal  or  coke.     In  ^pp''-  pp- 
many  lf)calities  and  factories  gas  coke  is  used  to  dry  bloaters  and  hams. 

But  these  substances  are  exposed  to  the  fumes  to  a  small  extent  by 
comparison  with  malt  ;  moreover  the  surface  exposed  is  relatively  small, 
and  the  arsenic  would  be  deposited  mainly  on  the  outside  skin,  which  is 
not  eaten.  The  arsenical  contamination  which  might  arise  in  these 
cases  appears  to  us  inconsiderable,  and  such  experimental  evidence  as 
we  have  received  supports  this  view.  Similarly,  no  appreciable  con- 
tamination seems  likely  to  occur  in  the  case  of  food  grilled  over  an  open 
fire. 

121.  On  the  other  hand  chicory  should  be  specially  mentioned,  ^ff^'^/^'l^ 

as  the  process  of  drying  chicory  roots  is  similar  to  that  of  smid,  10,995. 

malt,  and  where  coke  is  used  on  the  drying  Iviln  (as  is  said  to  be  usual 
in  Belgium  and  the  North  of  France),  the  chicory  is  liable  to  become 
contaminated  by  arsenic.  Our  information  as  to  analyses  of  chicory 
for  arsenic  is  limited  to  a  few  specimens,  in  which  the  place  of 
manufacture  and  the  nature  of  tli€  fuel  used  was  not  ascertained. 
Two  of  these  samples  showed  about  xo  o^^  grain  of  arsenic  per  pound. 

Inquiries  as  to  Risks  from  Arsenic,  the  Results  of  which  have 

BEEN  Ne(!ATIVE. 


122.  Reference  will  be  found  in  our  evidence  and  in  Mr.  Hammond 
Smith's  report  to  certain  ways  in  which  it  has  ]:)een  suggested  that 
risk  of  arsenical  contamination  of  food  may  arise,  but  where  no 
evidence  of  such  risk  has  been  obtained  on  inquiry. 

Contamination  of  Cereals  or  Roots  grown  on  Arsenical  Soil. 

123.  Manuring  with  commercial  superphosphates,  which  commonly  Stevenson,  2309-13. 
contain  considerable  amounts  of  arsenic,  has  been  supposed  to  entail  ^PP^-     p-  ^02. 
risk  of  contamination  of  cereals  or  roots.  Dr.  J.  A.  Voelcker,  Consulting  Saimmn^mi, 10,016. 
Chemist  of  the  Royal  Agricultural  Society   of  England,   this  year 

reported  to  us  the  results  of  a  valuable  series  of  experiments  on  this 
question.  At  the  Society's  experimental  farm  at  "Woburn,  barley  and  vodcker  i2  07s-m 
swedes  were  grown  on  several  quarter-acre  plots  which  had  been  respec- 
tively manured  with  superphosphate  containing  no  arsenic,  manured 
with  superphosphates  containing  various  known  proportions  of  arsenic, 
and  left  unmanured.  In  the  ripe  crop,  minute  amounts  of  arsenic  were 
detected  in  all  cases  in  the  barley  straw  and  (in  the  one  case  examined) 
in  the  leaves  of  the  swedes.  But  no  arsenic  was  detected  by  a  delicate 
test  capable  of  detecting  xoVo^^i  grain  per  lb.  ('14  parts  per  million)  in 
any  sample  of  the  barley  grain,  or  of  the  bulbs  of  the  swedes.  In  the 
previous  year,  1902,  we  also  received  an  interesting  account  from 
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An^fell,  84S3-86&7. 


Appx.  S4,p.  231. 
Appx.  38,  p.  S78. 


Appx.  24,  p.  251. 
Appx.  26,  p.  273. 
H.  Smith,  10,997-11,007. 


B.  Smith,  11,008. 
Appx.  29,  pp.  281-5. 


H.  Smith,  10,935. 
Appx.  SIf. 


Mr.  A.  Aiigell,  of  experiments  which  he  and  Mr.  A.  F.  Angell  had  made 
in  the  .same  direction.  As  a  result  of  these  experiments,  which  were 
carried  out  on  a  smaller  scale  and  with  a  greater  variety  of  vegetables 
than  those  at  Woburn,  Mr.  Angell  reported  that  he  had  been  unable  to 
detect  arsenic  in  the  ripe  grain  or  in  the  fruit  or  seed  of  any  one  of  a 
considerable  number  of  plants  grown  on  soil  previously  manured  with  a 
specially  arsenicated  superphosphate. 

Contamination  of  Spirits  by  the  addition  of  Mineral  Acid. 

124.  It  has  often  been  stated  to  be  a  practice  of  publicans,  parti- 
cularly in  the  poorest  neighbourhoods  of  London,  to  add  mineral  acid  to 
gin  or  whisky,  to  give  them  a  "nip"  appreciated  by  a  certain  class  of 
customers,  and  the  possibihty  of  arsenic  being  introduced  in  this  way 
has  been  suggested  in  connection  with  the  occurrence  of  alcoholic 
neuritis  among  spirit  drinkers.  Last  year,  on  the  recommendation  of 
the  London  County  Council,  a  large  number  of  samples  of  spirits 
obtained  from  public-houses  in  poorer  parts  of  London  were  submitted 
by  Borough  Councils  to  their  public  analysts  for  examination  for  mineral 
acid  and  for  arsenic.    The  results  were  uniformly  negative. 

Use  of  Arsenic  in  fatteriing  Poultry. 

125.  It  has  been  suggested  that  if  arsenic  is  administered  to  poultry 
to  fatten  them  for  market  (as  is  said  sometimes  to  be  the  case)  the  flesh 
of  the  birds  may  become  contaminated.  Certain  experiments  on  which 
Mr.  Hammond  Smith  and  Dr.  McGowan  report,  however,  negative  the 
suggestion  of  risk  arising  in  this  way. 

In  view  of  the  evidence  of  the  elimination  of  arsenic  in  man  by  the 
hair,  it  is  of  interest  to  mention  that  in  these  experiments  a  considerable 
proportion  of  arsenic  was  detected  in  the  feathers  ol  fowls  which  had 
been  given  small  doses  of  arsenic  for  several  weeks. 

Use  of  Arsenic  in  the  Enamel  oj  Cooking  Utensils. 

126.  Arsenic  was  formerly  employed  as  an  ingredient  of  the  enamel 
of  saucepans  and  other  cooking  utensils,  and  it  has  been  shown  that 
liquids  boiled  in  such  utensils  may  take  up  considerable  quantities  of 
arsenic. 

Statements  having  been  made  that  cooking  utensils  in  which  arsenic 
is  contained  in  the  enamel  are  still  occasionally  sold,  we  took  steps 
to  obtain  a  series  of  saucepans  and  other  specimens  of  enamelled  hollow- 
ware  from  a  number  of  different  sources.  Twenty-six  of  these  specimens, 
coming  from  at  least  14  different  factories,  British  and  foreign,  were 
examined  by  Dr.  McGowan,  who  reported  that  arsenic  had  not  been 
used  as  an  ingredient  of  the  enamel  in  any  instance. 

Certain  ''Prepared  Foods." 

127.  In  a  few  instances  we  have  made  inquiries,  with  negative  results, 
concerning  the  process  of  manufacture  of  certain  prepared  foods,  for 
example  "meat  extracts,"  prepared  cereal  foods,  and  "milk  foods,"  with 
a  view  to  ascertain  whether  their  mode  of  manufacture  or  the  nature  of 
their  ingredients  involve  any  risk  of  contamination  by  arsenic.  It  must, 
however,  be  remembered  that  foods  of  this  kind  are  as  a  rule  sold  in 
bottles,  tins,  or  packets,  under  registered  trade  names,  which  give  no 
indication  of  the  nature  or  mode  of  preparation  of  the  food  substances 
which  they  contain,  and  it  is  often  difficult,  and  in  the  case  of  imported 

cods  it  is  in  present  circumstances  practically  impossible,  to  obtain 
accurate  information  on  these  points. 
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PART  V. 

PRECAUTIONS  WHICH  SHOULD  BE  TAKEN  BY  MANU 
FACTURERS  TO  EXCLUDE  ARSENIC  FROM  FOODS. 


128.  It  will  appear  from  the  foregoing  Part  (IV.)  of  this  Report 
that  in  many  instances  manufacturers  of  foods,  and  of  substances 
used  ill  the  preparation  of  foods,  which  are  liable  to  be  contaminated 
by  arsenic,  have  realized  the  necessity  of  taking  effectual  steps  to 
prevent  the  presence  of  arsenic  in  their  products.  We  do  not  doubt 
that  manufacturers,  as  a  whole,  are  desirous  of  doing  whatever  may 
l)e  needful  to  secure  that  the  articles  which  they  supply  for  the  food  of 
the  public  should  be  of  satisfactory  purity,  and  we  believe  that  absence 
of  adequate  precautions  as  regards  arsenic,  where  occurring,  is  largely 
due,  not  so  much  to  carelessness  (and  still  less  to  desire  for  profit,  for 
little  pecuniary  advantage  could  in  any  case  be  derived  from  the  use  of 
inferior  ingredients  containing  arsenic),  as  to  want  of  appreciation  of 
the  risks  involved.  We  think  it  well,  therefore,  to  state  what  we 
consider,  in  the  light  of  the  information  obtained  from  our  inquiries, 
to  lie  the  duty  of  the  manufacturer  of  foods  or  food  ingredients  when 
liability  to  arsenical  contamination  arises,  and  this  apart  altogether 
from  the  recommendations  which  we  make  below  as  to  improved 
adnlinistration  to  secure  better  means  of  official  control  in  regard  of  the 
purity  of  food. 

Ingredients  of  Food,  and  Substances  used  in  the  Preparation 
OF  Food,  which  are  liable  to  contain  Arsenic. 

129.  We  have  evidence  that  before  the  epidemic  of  1900,  manu- 
facturers of  certain  of  the  ingredients  of  food  noted  in  Part  IV.  were 
in  the  habit  of  taking  steps  to  guard  against  risk  from  arsenic.  The 
epidemic,  and  the  inquiries  of  this  Commission,  have  led  in  numerous 
instances  to  precautions  being  strengthened  ;  for  example,  glucose, 
brewing  sugars,  phosphates,  and  other  food  ingredients  have  recently ,^ 
as  a  whole,  been  much  purer  as  regards  arsenic  than  formerly.  More- 
over, precautions  have  now  been  adopted  in  the  case  of  malt  and  other 
substances,  which  previously  had  not  been  recognized  as  liable  to 
arsenical  contamination. 

130.  It  is  satisfactory  and  reassuring  that  it  has  been  found  com- 
mercially practicable  to  produce   for  food  purposes  sulphuric  acid,  cf  ^.^^ 
phosphoric  acid,  glycerine,  glucose,  "  invert  "  sugar,  caramel,  and  malt,  79,  88, 
either  yielding  no  arsenic  when  tests  of  considerable  delicacy  are 
applied,  or  else  not  more  than  such  traces  of  arsenic  as  are  indicated 

in  the  foregoing  part  of  this  Report.  We  are  of  opinion  that  all 
manufacturers  of  these  substances  should  take  steps  to  obtain  uniformly 
degrees  of  purity  at  least  as  high  as  those  which  our  evidence  has 
shown  to  be  at  present  commercially  attainable,  and  that  they  should 
always  be  alive  to  improvements  which  tend  to  eliminate  even  traces  of 
arsenic. 

131.  It  is  essential  that  manufacturers  of  the  above  substances,  as 
also  of  other  ingredients  of  food  which  are  liable  to  arsenical  contami- 
nation, should  frequently  test  their  products  for  arsenic,  and  should  (iarton  0237-46. 
keep  for  their  own  guidance  a  systematic  record  of  the  results  of  the  ^H^smM^^^fd 
testing  adopted.     Tests  used  should  show  not  merely  that  arsenic  if  T.yie,  11,132. 
present  does  not  transgress  some  arbitrary  standard  of  purity  which  -^pp"^- -^^ p- 
the  manufacturer  finds  it  convenient  or  necessary  to  adopt,  but  they 

should  be  of  sufficient  delicacy  to  enable  minute  amounts  of  arsenic 
to  be  detected  and  estimated,  so  that  he  may  be  able  to  know  what 
degree  oif  success  his  precautions  are  affording.    For  this  purpose  it    ^  10,151-4 
4576.  E  2 


■as  66,  81 ,  75,  72,;  74, 
above. 
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Cf.  paras.  45-62,  above. 


Thon.son,  9699. 
Salamon,  10,080-6. 
Chapman,  10,337-.5. 
Ling,  10,681-2. 
Appx.  24,  p.  238. 


Vol.  I,  Index, 
"  Guarantees." 
H.  Smith,  8794. 
MowHon,  9936-9. 
Hehner,  10,147-65. 
Chapman,  10,326. 
Lyh,  11,134-5. 
Howell,  11,194-209, 11,248. 
Walker,  11,318-9. 
Pronk,  11,453. 
Palmer,  11,494-6. 
Primrose,  11,959-60. 


Vol.  I,  Index, 
"  Official  control." 
Thotmon,  9809-15. 
MouUon,  9936-9. 
Salamon,  10,007-8. 
H.  Smith,  10,939-49. 
TJwrpe,  11,720-1. 
Allen,  12,073-4. 
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will  ordinarily  be  best  that  estimations  should  be  made  by  comparison  of 
mirrors,  obtained  either  by  the  zinc  and  acid  method  or  electrolytically. 
Application  of  these  methods  to  various  substances  has  been  greatly 
facilitated  by  recent  work  to  which  we  have  above  alluded  (Part.  Ill), 
and  we  consider  them  not  only  the  more  accurate,  but  also  little 
if  at  all  more  troublesome  in  practical  application  than  other  and 
less  delicate  tests.  It  is,  of  course,  essential  in  the  case  of  every 
substance  that  a  uniform  and  satisfactory  method  of  obtaining  a 
representative  sample  should  be  adopted. 

132.  We  regard  it  as  essential  that  any  guarantee  as  to  arsenic 
supplied  by  the  manufacturer  of  an  ingredient  of  food  should  be  given 
with  full  knowledge  of  the  amount  of  arsenic  which,  if  present,  would 
be  detected  by  the  test  which  he  employs,  and  of  the  significance,  in 
terms  of  approximate  quantity,  of  any  minute  proportions  of  arsenic 
which  he  cannot  be  certain  of  excluding  by  the  precautions  which  he 
adopts. 

133.  It  may  be  asked  whether  a  manufacturer  is  justified  in  giving  to 
his  customers  a  guarantee  as  to  "  freedom  from  arsenic  "  in  his  product, 
if  he  knows  that  minute  amounts  of  arsenic  (for  example  g^o^h  grain 
per  pound  in  glucose  or  malt)  may  occasionally  be  detected  when  a 
delicate  test  such  as  the  Marsh-Berzelius  is  applied.  We  think  such 
a  guarantee  may  reasonably  and  properly  be  given,  provided  always 
that  the  manufacturer  attaches,  and  is  prepared  to  inform  his  customers 
that  he  attaches,  a  definite  significance  to  his  statement — in  other  words, 
that  he  can  state  a  definite  proportion  of  arsenic  which  he  has  satisfied 
himself  that  his  product  certainly  does  not  contain — and  provided  also 
that  he  does  his  best  to  keep  out  arsenic  altogether  irrespective  of 
the  guaranteed  limit. 

134.  The  guarantee  might,  for  example,  take  the  form  of  a  statement 
that  the  ingredient  has  been  freed  fi-om  arsenic  as  far  as  is  practicable, 
and  that  any  arsenic  present  in  no  case  exceeds  a  stated  proportion. 
We  think  that  no  substance  should  be  used  as  an  ingredient  of  food 
which  contains  a  larger  proportion  of  arsenic  than  xoTrth  grain  per  lb. 
or,  in  the  case  of  solutions  grain  per  gallon  :  and  it  will  be  seen  on 
reference  to  the  ingredients  detailed  in  Part  IV.  that  in  many  cases 
(particularly  glucose,  see  paragraph  72,  and  malt,  see  paragraph  88) 
more  stringent  limits  are  now  attainable  commercially  and  should  be 
insisted  upon.  The  form  of  guarantee  of  "freedom  from  ar.senic  "  which 
we  think  a  manufacturer  should  not  employ  is  one  which  is  arrived  at 
merely  by  the  use  of  a  crude  test,  of  insufiicient  delicacy,  and  with 
an  unknown  or  uncertain  significance  in  terms  of  the  quantity  of  arsenic 
which  it  will  detect. 

135.  It  is  important  also  that  guarantees  as  regards  arsenic  should 
not  be  given  unless  tests  are  applied  systematically  and  with  sufficient 
frequency.  Giving  such  guarantees  should  not  be  allowed  to  degenerate 
into  a  perfunctory  routine. 

136.  In  respect  of  ingredients  of  food,  and  substances  used  in  the 
preparation  of  food,  the  value  and  practical  utility  of  guarantees  as  to 
"  freedom  from  arsenic  "  in  the  above  sense  would  be  increased  if  such 
guarantees  were  given  on  a  uniform  basis  with  reference  to  official 
"  standards,"  which  should  define  for  particular  substances  the  propor- 
tions of  arsenic,  judged  by  a  defined  test,  which  should  be  regarded  as 
inadmissible.  We  are  satisfied  that  such  standards  are  needed  for  the 
use  of  manufacturers  and  users  of  the  substances  in  question  We 
make  recommendations  below  as  to  the  means  by  which  they  should 
be  established. 

137.  Certain  of  the  substances  here  in  question  are  also  drugs 
included  in  the  British  Pharmacopoeia.  At  present  the  tests  for  arsenic 
which  the  British  Pharmacopoeia  directs  to  be  employed  are  qualitative, 
and  the  quantity  of  substance  to  which  the  qualitative  tests  are 
to  be  applied  is  in  nearly  every  case  undefined.    The  Pharmacopoeial 
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Committee  of  the  General  Medical  Council  has  now  under  consideration 
the  question  of  revising  the  pharmacopoeial  tests  for  arsenic,  with  the 
object  of  giving  them  a  quantitative  value,  and  of  adding  to  the  list 
of  drugs  which  are  required  to  be  tested  for  arsenic*;  and  they  have 
forwarded  to  the  Commission  a  preliminary  report  by  Professor  Dunstan, 
who  is  investigating  the  subject.  It  may  be  anticipated  that  when  this 
revision  has  been  completed,  manufacturers  and  users  of  substances  for 
food  purposes,  which  are  also  pharmacopoeial  preparations,  will  find 
advantage  in  adopting  the  pharmacopoeial  standards  inrespect  of  arsenic. 

138.  The  manufacturer  of  chemical  substances  used  in  the  preparation  Davis,  64io. 
of  food  (for  example,  mineral  acids,  glycerme  or  colouring  matters)  ^r^^k^n%i.£. 
frequently  prepares  the  same  substances  for  sundrj^  manufacturing- 
purposes  unconnected  with  food  in  which  the  presence  of  small  quanti- 
ties of  arsenic  is  a  matter  of  relatively  less  importance.    Often  indeed 
supplying  substances  for  use  in  the  preparation  of  food  constitutes  only 

a  small  part  of  his  business.  Wherever  practicable  in  such  cases,  it  is 
desirable  that  the  manufacturer  should  take  steps  to  ensure  that  his 
prcjduct,  whether  sold  for  food  purposes  or  not,  should  uniformly  be 
satisfactory  as  regards  arsenic.  Where,  however,  it  is  considered 
necessary  to  manufacture  products  which  may  be  arsenical,  as  well  as 
better  qualities  of  the  same  substances  which  are  free  from  arsenic,  it 
is  particularly  important  that  the  manufacturer  should  take  all  practic- 
able steps  to  ascertain  whether  the  substances  he  supplies  are  required 
for  the  preparation  of  food  or  its  ingredients.  Dealers  or  middlemen 
selling  to  food  manufacturers  should  make  it  their  business  to  ascertain 
from  the  maker  of  the  food  ingredient  that  the  article  to  be  supplied  is 
suitable  for  food  purposes. 

139.  In  this  connection  we  would  draw  attention  to  the  much  too 
prevalent  custom  of  selling  chemical  substances  to  food  manufacturers 

under  misleading  or  ambiguous  trade  names.    Instances  have  l>een  given  Tattersaii,  21-6. 

to  us  for  example  in  which  the  sulphuric  acid  manufacturer  has  supplied  S*^^'^"^'- ^*I?.7o^' , ,  n^^^  . 

.  ,      J  ,       ^1  n  /Ti    •       ,  -1  „         1  1  1  Francis,  7338-41,  7370-4. 

pyrites  acid  under  the  name  01  brimstone  acid,  and  we  understand 
from  the  statements  which  has  been  made  to  us  on  behalf  of  Messrs. 
Nicholson  &  Co.  that  loose  usage  of  the  trade  terms  for  sulphuric 
acid — -"stone  acid,"  "brimstone  acid"  and  the  like — is  one  of  the 
reasons  which  the  firm  advances  in  explanation  of  the  circumstances 
which  led  to  their  supplying  arsenical  acid  to  Messrs.  Bostock  &  Co. 
We  have  evidence  that  solutions  or  preparations  of  phosphoric  acid 
are  largely  sold  to  mineral  water  makers  and  to  bakers  for  use  in  place 
of  the  better  known,  and  more  expensive,  citric  and  tartaric  acids.  If 
these  substances  were  sold  avowedly  as  solutions  or  preparations  of 
phosphoric  acid  recommended  for  use  in  substitution  for  citric  or  tartaric  A2)px. 
acid,  there  would  be  little  reason  for  objection.  But  we  regard  it  as  ^^^-oo-i. 
dishonest  that  the  manufacturer  should  describe  his  phosphoric  acid 
preparation  by  such  a  name  as  "liquid  tartaric  acid,"  without  any 
intimation  of  its  real  nature.  Where  merely  "fancy"  names  which  do 
not  pretend  to  have  any  chemical  significance  are  adopted,  the  manu- 
facturer is  less  open  to  criticism  than  in  the  case  above  quoted.  It 
appears  to  us,  however,  that  the  responsibility  of  the  manufacturer  for 
the  purity  of  his  products — and  this  not  only  in  regard  to  arsenic — is 
greatly  enhanced  when  he  sells  chemical  substances  to  food  manufac- 
turers under  such  names. 

140.  It  is  important  that  manufacturers  of  colouring  matters  used  for 

food  purposes  should  give  more  attention  to  excluding  arsenic  than  cf.  paras.  77-8, 117,  above, 

appears  to  have  been  the   case  hitherto.     As  shown  above,  some 

coal-tar  colours  used  in  food  have  been  found  to  contain  considerable 

quantities  of  arsenic,  and  strict  precautions  should  be  taken  by  all 

colour  makers  to  see  that  such  colours  are  not  supplied  for  food 

purposes.     Mineral    colours   (oxide  of  iron,    "  Bole  Armenia,"  and 

*  For  example,  no  test  for  arsenic  is  at  present  required  in  the  case  of  the  reduced  iron 
(ferrum  redactum)  of  the  British  Pharraacoposia.     This  drug  may  contain  much  arsenic  ;  as  R''Unolds,  8456-62. 
much  as  1  per  cent,  has  been  reported  to  us  in  one  instance, 
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oxide  of  manganese  in  particular)  frequently  contain  large  quantitie 
of  arsenic.  These  colours  are  used  in  much  larger  proportion  in  food^ 
than  are  coal-tar  pigments,  and  mainly  for  purposes  which  we 
cxnnot  consider  desirable  (for  example,  for  colouring  cheap  sausages- 
and  some  preparations  of  cocoa  and  chocolate).  We  think  that,  even 
if  free  from  arsenic,  they  should  not  he  used  in  food ;  their  liability 
to  be  arsenical  affords  an  additional  and  important  reason  for  their 
being  abandoned. 

141.  Chloride  of  tin  is  used  to  give  a  colour  and  "bloom  "to  West 
Cf.  para.  112,  above.        India  sugars,   and  no  doubt  some  of  the  arsenic  which  has  been 

detected  in  these  sugars,  has  been  introduced  in  this  way.  Chloride 
of  tin  appears  to  us  an  objectionable  and  unnecessary  addition  to 
sugar,  and  we  are  of  opinion  that  it  should  no  longer  be  used. 

142.  Similarly  with  regard  to  boron  preservatives  in  commercial  use. 
f.  paia.  118,  aiuive.        Their  employment  in  large  and  uncertain  quantities,  besides  being* 

itself  objectional)le,  entails  risk  of  arsenical  contamination. 

143.  All  isolated  instance  of  the  use  of  lanoline  in  the  preparation 
Appx.  i4,  p.  i^4ij.           of  food  as  a  substitute  for  cocoa-butter  has  come  under  our  notice. 

In  view  of  the  liability  of  wool  grease  to  be  contaminated  by  arsenic 
from  sheep  diji,  lanoline  seems  to  be  an  objectionable  substance  to  use- 
in  the  prepaiaiioii  of  food  stuff's, 

J.      •    Finished  Foods  liable  to  contain  Arsenic. 

'144.  The  manufacturer  Avho  takes  the  responsibility  of  using  snl>- 
stances  lial)le  to  contain  arsenic  in  the  preparation  of  the  food-  which 
he  supplies  to  the  public  can  guard  against  arsenical  contaminatiort  :  ■ 

(1)  By  obtaining  adequate  assurance  from  the  vendor  {see 
paragraphs  132-5)  that  the  ingredients  which  he  purchases  are 
satisfactory  in  respect  of  arsenic  (having  regard  to  the  limits 
which  the  evidence  before  the  Commission  .shows  to  be  already 
practicable),  and  by  taking  care  that  their  intended  use  for  food 
purposes  is  known  to  the  vendor. 

{'2)  By  testing  any  ingredients  which  he  purchases  or  himself 
prepares.  r.~ 
How  far  in  practice  sufficient  security  can  be  obtained  by  adoptinjii; 
the  first  of  these  precautions,  without  the  second,  must  depend.  QiV 
the  circumstances  of  particular  cases.    It  can  hardly  be  cxpected;j(  for 
example,  nor  can  it  be  considered  essential,  that  a  baker  in  a  small, 
way  ol' business  who  uses  a  phospliatic  baking  powder  should  frecjuently 
submit  such  a  powder  to  a  chemist  to  be  analysed  for  arsenic.  In 
such  a  case  the  food  manufacturer  must  needs  place  his  main  reliance 
upon  the  care  which  he  has  reason  to  lielieve  is  taken  l)y  the  maker 
of  tie  ingredient,  and  upon  guarantees  of  purity  which  are  supplied 
to  him.    There  are,  on  the  other  hantl,  certain  ifoods  as  to  which  we 
are  satisfied  from  the  evidence  that  it  is  essential  for  the  food  inianu^ 
fa.cturer  to  frequently  and  systematically  test  his  ingredients  for  arsenic, 
no  matter  what  may  be  the  nature  of  the  guarantees  or  of  the 
assurances  which  he  receives  from  their  makers.     These  are  beer, 
foods  m  which  a  considerable  proportion  of  glucose  is  used  (%.^.,  table 
syrups,   jams,    marmalade,    and  certain   forms  of  confectionery),  or 
which,  like  glucose,  are  prepared  by  the  use  of  a  relatively  large  quantity 
of  sulphuric  or  hydrochloric  acid  (ej/.,  treacle,  golden  syrup,  vinegar 
made  from  converted  raw  grain),  and  foods,  the  principal  basis  of  which 
is  malt  or  yeast,  or  into  which  glycerine  enters  in  any  considerable 
proportion. 

145.  In  these  cases,  also,  we  think  that  the  tests  applied,  alike  to  the 
Cf.  para.  131,  au- .  ingredients  and  to  the  finished    product,   should   be   delicate,  and 

should  enable  minute  quantities  of  arsenic,  if  present,  to  be  detected 
and  estimated  so  that  the  manufacturer  may  know  the  degree  of 
success  which  he  is  attaining  in  excluding  arsenic.  Kecords  should 
be  kept  of  the  results  of  the  system  of  testing  adopted. 
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PART  VI. 

PRESENT  MEANS  OF  OFFICIAL  CONTROL  OVER  PURITl" 
OF  FOOD,  IN  RELATION  TO  ARSENIC. 


146.  Under  this  heading  we  summarise  the  effect  of  the  evidence 

which  we  have  obtained  from  various  witnesses  regarding  the  means  ..i^'it^ii^i 
of  official  control  over  the  purity   of   food    which   is  at  present 
available  :— 

[a]  to  prevent  ingredients  of  food  which  are  contaminated  by 
arsenic  from  being  used  by  the  food  manufacturer. 

[b]  to  prevent  finished  food  products  contaminated  by  arsenic 
from  being  sold  to  the  public. 

Control  over  the  Manufacture  of  Food  ok  of  Food  Ingredients. 

147.  The  existing  machinery  of  public  health  administration  provides  Tattersaii,  296-310. 
little  if  any  system  of  official  control  over  the  proceedings  of  manu-  ho'®°'io'i?)13^^^ 
facturers  of  food  or  of  food  ingredients.     The  fact  that  on  certain  xcech,  9i;"j,-9, 9246-51. 
premises  food  or  its  ingredients  are  made  or  prepared,  does  not  of  fjf^^y^\]%f:if' n,5S0, 
itself  entitle   the   officials  of   County,    Borough,   Urban   or   Rural  11^48-8.3.' 
District   Councils,  who  are   charged   with  the  local  administration 

of  the  Acts  relating  to  public  health  and  sale  of  food,  to  enter  the 
premises,  to  require  information  concerning  processes  of  food 
manufacture,  or  to  demand  samples  for  analysis,  with  a  view  of 
ascertaining  if  risk  of  contamination  by  any  deleterious  substance 
arises  and  whether  suitable  precautions  are  taken.  Similarly,  an 
individual  or  a  company  who  starts  the  manufacture  of  some  new 
composition  of  food,  sold  under  a  "  fancy "  name,  is  under  no 
obligation  to  satisfy  the  local  or  any  other  public  authority  that 
the  composition  and  its  ingredients  are  wholesome.  There  are  a  few 
instances  in  which  local  authorities  possess  power  of  control  at  par- 
ticular places  where  food  is  manufactm-ed  :  for  example,  the  sanitary 
authorities  of  certain  districts  have  obtained  powers,  under  local  Acts, 
to  supervise  the  conditions  of  manufacture  of  ice-cream.  Broadly 
speaking,  however,  the  control  which  can  be  exercised  becomes 
availale  only  after  the  manufacture  of  the  food  is  completed,  and  it  is 
on  sale  to  the  public. 

148.  Officials  of  Government  departments  possess  and  exercise 
powers  of  entry  into  factories  for  specified  purposes  (as  for  example, 
under  Factory  Act,  with  reference  to  conditions  affecting  the  health 
and  safety  of  the  persons  employed)  and  their  powers,  in  certain 
instances,  enable  them  to  institute  inquiries  into  methods  of  food 
manufacture.  Where  margarine  and  margarine  cheese  are  made,  Sale  or  i-ood  and  Drugs 
'officers  of  the  Board  of  Agriculture  have  "the  right  to  inspect  any  ^^'  -'^99,8./. 
process  of  manufacture,  take  samples,  and  examine  books  showing 

the  destination  o^'  margarine  or  margarine  cheese  sent  out  from  the 

factory     With  regard  to  articles  subject  to  duty,  various  powers  of 

inspection  and  sampling  are  conferred  upon  revenue  officers.  At 

breweries,.  Officers  of  Excise  are  in  position  to  ascertain  generally  Pnmros.  .  (,526-6708. 

what  .materials  are  used  in  the  preparation  of  beer,  and,  practically  Delkin^iso?.' 

speaking,  they  are  there  able  to  take  samples  of  any  ingredient  for 

examination  in  the  Covernment  Laboratory.    Samples  of  substances 

intended  for  use  as  additions  to  beer — such  as  preservatives — are 

required  to  be  submitted  to  the  Board  of  Inland   Revenue,  whose 

sanction  must  be  obtained  before  they  can  be  used.  Although  similar 

sanction  is  not  required   before  particular  substances  can  be  used 

in  brewing,  yet,  by  the  Customs  and   Revenue  Act    of  1888  the 

Commissioners  of  the  Treasury  have  power  to  prohibit,  by  issue  of  an 
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order  published  in  the  London  Gazette,  the  use  in  the  manufacture 
or  preparation  for  sale  of  any  article  of  excise,  of  any  "substance  or 
liquor  of  a  noxious  or  detrimental  nature,"  or  which  "  being-  a  chemical 
or  artificial  extract  or  product,  may  affect  prejudicially  the  interests 
of  the  Revenue,"  and  any  person  using  the  substance  thus  prohibited 
in  the  manufacture  or  preparation  for  sale  of  any  article  specified  in  the 
published  notice  is  subject  to  penalty. 

149.  The  main  object  with  which  these  various  powers  have  been 
granted  to,  and  have  been  exercised  by  the  Board  of  Inland  Revenue, 
has,  of  course,  been  the  protection  of  the  Revenue.    In  our  first  Report, 

First  Report,  paras.  26-34.  Considered  the  question  of  utilising  the  system  of  Government 
inspection  which  exists  at  breweries,  to  obtain  safeguards  against  the 
introduction  of  arsenic  into  beer  1  ly  way  of  its  ingredients.  Evidence 
which  we  received  from  the  Chairman  of  the  Board  of  Inland  Revenue 

Prvmrote,  11,844-967.  in  April  of  this  year,  summarises  the  action  which  the  Board  have  been 
able  to  take  in  this  direction  since  our  first  Report  was  issued.  We 
have  referred  above  (par.  46),  to  the  appointment  of  the  Departmental 
Committee  to  advise  with  regard  to  official  methods  of  testing  for 
arsenic,  and  to  their  report.  In  October,  1901,  the  power  of  prohibition 
under  the  Revenue  Act  of  1888,  which  previously  had  been  applied 
only  to  saccharin,  objected  to  for  revenue  reasons,  was  exercised  in 
respect  of  glucose  and  "  invert "  sugar  containing  arsenic,  which  were 
prohibited  by  Treasury  Order.  Since  the  issue  of  this  Order,  the  Board 
of  Inland  Revenue  have  caused  numerous  samples  of  brewing  ingredients 
to  be  taken  at  breweries  by  their  ofiicers — not  only  glucose  and  "  invert " 
sugar  to  be  examined  with  reference  to  the  above  prohibition,  but 
also  malt,  caramel,  hops  and  other  substances.  These,  as  well  as  a 
number  of  brewer's  worts,  have  been  tested  in  the  Government 
Laboratory.  Samples  of  brewing  sugars  collected  at  factories  in  this 
country  have  also  been  examined  in  the  Government  Laboratory, 
as  well  as  imported  brewing  sugars  which  had  been  obtained  by 
brewers  without  guarantees  of  their  freedom  from  arsenic.  Substances 
submitted  for  sanction  as  additions  to  beer,  have  been  examined  for 
arsenic,  and  in  certain  cases  where  beer  "  regenerators "  and  yeast 
foods  have  been  found  arsenical  the  manufacturer  has  either  been 
cautioned  or  sanction  to  the  use  of  the  substance  has  been  withheld. 
Brewers  also  have  been  warned  in  certain  instances  where  their  malt 
or  other  ingredients  taken  at  the  brewery  was  found  to  be  seriously 
contaminated  by  arsenic. 

150.  We  understand  that  the  Board  of  Inland  Revenue  have  been 
able  to  utilise  their  official  staff  for  the  above  purposes  without 
detriment  to  their  principal  revenue  duties,  and  that  it  has,  been  found 
practicable  at  the  Government  Laboratory  to  examine  samples  of 
brewing  materials  to  the  considerable  extent  indicated  in  the  evidence 
to  which  we  have  referred.  We  are  of  opinion  that  the  action  thus 
taken  has  been  most  valuable  and  that  it  should  be  continued  in 

Saiamon,  9991-3^  the  future.    It  has  been  represented  to  us  that  in  ordinary  circum- 

Chapmam,  10,317-48.  stances  a  general  test  of  the  brewers'  precautions,  and  one  which  is 
administratively  convenient,  consists  in  applying  tests  for  arsenic  to 
samples  of  wort  obtained  by  the  Revenue  Officers,  and  this  appears  to 
us  a  useful  procedure  for  routine  purposes. 

Control  over  Food  on  Sale. 

151.  Sale  of  Food  and  Drugs  Acts  : — Under  present  conditions 
the  main  system  of  official  control  against  the  introduction  of 
deleterious  substances  into  food  consists  in  the  application  of  the  Sale 
of  Food  and  Drugs  x\cts,  which  empower  officers  of  local  authorities 
to  obtain  samples  of  foods  and  of  food  ingredients  in  a  prescribed 
manner  from  places  where  they  are  on  sale,  for  the  purpose  of  analysis 
by  the  public  analyst.  Offences  against  the  Acts  may  be  dealt  with 
by  proceedings  instituted  by  the  local  authority  under  Section  3  or 
Section  6  of  the  Sale  of  Food  and  Drugs  Act  of  1875.     Section  3 
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imposes  a  penalty  on  any  person  who  "  mixes,  colours,  stains,  or 
powders  any  article  of  food  with  any  ingredient  or  so  as  to  render 
the  article  injmious  to  health,  with  intent  that  the  same  may  be  sold 
in  that  state."  Section  6  imposes  a  penalty  on  the  person  who  "  sells 
to  the  prejudice  of  the  purchaser  any  article  of  food  or  any  drug 
which  is  not  of  the  nature,  substance  and  quality  of  the  article 
demanded  by  such  purchaser,"  subject  to  certain  specified  reservations. 

Prosecutions  under  the  first  of  these  sections,  in  respect  of  additions  ^-^^^^  579-590 
to  food  which  are  or  which  may  be  held  to  be  deleterious  are  com-  Hope,'ii7i,  1193-1204. 
paratively  seldom  instituted  by  authorities  under  the  Acts.     The  1^2541287^* 
Section  would  cover,  no  doubt,  cases  where  a  substance  well  known 
to  be  poisonous  is  purposely  added  to  food,  for  example  if  red  lead 
was  mixed  with  cayenne  pepper,  or  Scheele's  green  used  to  colour 
sweets.    But  authorities  administering  the  Sale  of  Food  and  Drugs 
Acts  have  found  that  the  circumstances  under  which  this  section  can 
be  utilised  to  deal  with  articles  which  contain  ingredients  liable  to  be 
harmful  seldom  arise,  and  in  practice  nearly  all   prosecutions  are 
taken  under  Section  (5  of  the  Act.     Prosecutions  in  respect  of  pre- 
servatives in  milk  for  example  are  usually  instituted  under  this  section 
for  the  sale  of  an  article — milk  plus  preservative — not  of  the  nature, 
substance  and  quality  demanded  by  the  purchaser. 

Even  in  the  case  of  foods  contaminated  by  arsenic  in  such  ways 
as  we  have  described  in  Part  IV.  of  this  report,  it  would  appear  that  a 
prosecution  would  in  most  instances  have  greater  chance  of  success 
if  taken  under  section  6,  and  this  view  was  held  almost  without 
exception  by  the  local  authorities  which  decided  to  institute  prosecu- 
tions with  regard  to  arsenical  beer  in  consequence  of  the  1900 
epidemic. 

152.  The  evidence  which  we  have  received  from  various  official 
witnesses  shows  that  the  Sale  of  Food  and  Drugs  Acts,  as  at  present 
interpreted  and  administered,  are  unsatisfactory  for  the  purpose  of 
protecting  the  consumer  against  arsenic  or  other  deleterious  substances 
in  food,  mainly  for  the  following  reasons  : — 

153.  (a)  Prosecution  0/  Retailer. — The  offence  created  by  Section  6  of 
the  Act  of  1875  lies  in  the  sale  of  the  deleterious  or  adulterated  article. 
Save  for  certain  small  exceptions,  (as  where  samples  have  been  taken  voi.  i  index 
in  transit  to  the  retailer,  with  the  latter's  consent)  prosecutions  must  be  "  Food  and  Drugs  Acts, 
directed,  not  against  the  manufacturer,  importer,  or  middleman,  but 
against  the  retailer,  who,  in  the  great  majority  of  such  cases  as  we  are 
considering,  has  had  nothing  to  do  with  the  contamination,  and  has 
seldom  been  in  a  position  to  ascertain  that  it  exists.    It  is  true  that  if 

the  retailer  is  prosecuted,  the  case  may  be  defended  on  his  behalf  by 

the  manufacturer,  but  none  the  less  the  retailer  is  liable  to  be  prejudiced 

in  the  eyes  of  his  customers,  and  our  evidence  shows   that  local  Hope,  977, 1204. 

authorities  are  often  reluctant  to  institute  proceedings  in  these  circum-  12,013-4. 

stances  against  a  person  whom  they  do  not  regard  as  himself  culpable. 

The  retailer  can  protect  himself  by  obtaining  a  warranty,  which  will  be 

a  bar  to  his  conviction  in  the  case  of  foods  which  he  can  prove  that  he  ^^le  ^^^^^^^  'P' o^*^^'f89o 

sold  in  the  same  state  as  when  purchased,  and  where  the  case  against  the  s.  26,  &c.  ■ » 

retailer  fails  through  a  successful  defence  of  warranty,  it  is  open  to  the 

T  °  ,  ,.  ,  ,  .  ,■'  T-»    ,    Ltthiby,  ll,(;iS-2;2. 

local  authority  to  take  action  subsequent!}'  against  the  warrantor.    But  Alien,  12,062, 1:3,017. 

the  conditions  which  have  to  be  complied  with  under  the  statutes,  in 

order  that  the  prosecution  of  the  wari-antor  may  be  successful,  are 

somewhat  numerous  and  exacting.    Prosecution  would  fail,  for  example, 

if  the  proceedings  were  taken  more  than  six  months  after  the  warranty 

was  given.    The  warrantor  may  claim  that  he  is  prejudiced  by  the 

absence  of  a  control  sample  available  for  him.    When  he  is  proceeded 

against  the  whole  case  has  to  be  gone  into  afresh,  with  the  possibility 

of  inconsistent  conclusions.    Moreover,  the  warrantor  may  make  a 

sufficient  defence  if  he  can  show  that  at  the   time  of  giving  the 

warranty  *'  he  had  reason  to  believe  that  the  statements  contained 

therein   were  true."     These  and  other  considerations   in  practice 

frequently  deter  local  authorities   from  pursuing  a  case  where  the 
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retailer  has  successfully  set  up  the  defence  of  warranty,  and  in  conse- 
quence the  person  or  firm  responsible  for  the  contamination  is  not 
reached  at  all. 

154.  (b)  Want  of  knowledge  a.9  to  /ood^>  liable  to  contain  deleterious' 
substances : — The  Acts  are  generally  regarded  as  intended  to  deal  with 
certain  well-known  customs  of  fraudulent  adulteration — for  example,, 
the  dilution  of  milk  or  spirits  with  water,  the  abstraction  of  cream 
from  milk,  selling  mixtures  of  coffee  and  chicory  as  coffee,  and  the 
like — rather  than  with  risks  to  health  from  deleterious  substances. 
The  officers  of  local  authorities  who  collect  samples  in  the  main  direct 
their  attention  to  cases  of  this  sort.  They  have  as  a  rule  very  little 
expert  advice  or  direction  which  enables  them  to  know  what  samples 
should  be  obtained  as  a  control  against  substances  injurious  to  health, 
or  in  what  number  these  should  be  taken. 

The  Medical  Officer  of  Health  is  seldom  in  position  to  afford  advice 
of  this  kind ;  moreovei',  many  authorities  under  the  Sale  of  Food  and 
Drugs  Acts  are  County  Councils  which  have  not  appointed  a  Medical 
Officer  of  Health.  Public  Analysts  may  possess  special  knowledge 
regarding  methods  of  preparation  of  food  stuffs,  but  it  is  no  part  of  their 
official  duty  to  advise  as  to  the  nature  and  number  of  samples  which 
should  be  taken,  and  commonly  their  authorities  do  not  invite  their 
co-operation  on  the  matter,  even  when  they  reside  in  the  districts  for 
which  they  are  appointed  analysts.  As  a  rule,  public  analysts  receive 
samples  in  order  that  they  may  pronounce  upon  their  "genuineness" 
or  otherwise,  knowing  nothing  of  the  local  circumstances  which  led  to 
their  being  taken,  of  their  origin,  or  of  the  reasons  for  sending  them. 
The  term  "genuine"  in  this  sense  means  that  the  analyst  has  not 
detected  such  objectionable  substances  as  he  has  considered  it  necessar}' 
to  look  for  in  the  sample  submitted  to  him.  Obviously  the  value  of 
the  statement  that  a  sample  is  "  genuine  "  depends  upon  the  extent 
to  which  the  analyst  has  means  of  knowing  what  are  the  objectionable 
substances  which  it  is  liable  to  contain.  In  present  circumstances  he^ 
has  not  sufficient  information  on  this  point.  Different  analysts  may 
thus  pronounce  upon  the  genuineness  of  identical  samples  on  widel} 
different  data. 

155.  The  extent  to  which  the  Sale  of  Food  and  Drugs  Acts  are  utilised 
by  authorities  charged  with  their  administration  varies  within  wide 
limits.  These  variations  are  obvious  when  the  ratios  which  total  samples 
taken  under  the  Acts  bear  to  the  population  is  studied  in  different 
districts,  and  are  still  more  striking  when  the  corresponding  ratios  for 
particular  foods  are  contrasted.  Thus  in  particular  instances  no 
samples  of  beer  were  taken  by  local  authorities  under  the  Sale  of 
Food  and  Drugs  Acts  even  after  the  discovery  of  the  cause  of  the  epidemic 
of  1900.  And  when  in  February,  1902,  we  instituted  inquiries  at 
Halifax,  where  arsenical  beer  had  lately  been  producing  illness,  we  learnt 
that  in  that  borough  no  sample  of  beer  had  been  taken  for  public 
analysis  for  twelve  months,  and  that  similarly  no  beer  samples  had 
been  taken  during  the  same  period  in  the  neighbouring  borough  of 
Huddersfield. 

156.  The  obligations  in  the  matter  of  directing  and  supervising  the 
work  of  local  authorities,  which  have  been  imposed  upon  the  Local 
G  overnment  Board  under  the  Sale  of  Food  and  Drugs  Acts,  in  general  are 
of  a  limited  character,  although  they  have  been  enlarged  in  some  respects 
by  the  Sale  of  Food  and  Drugs  Acts  of  1899,  which  enables  the  Board 
to  take  action  in  certain  directions  where  a  local  authority  fails  to  exer- 
cise its  powers  under  the  Acts.  Hitherto  the  principal  work  of  the 
Local  Government  Board  in  relation  to  the  Sale  of  Food  and  Drugs 
Acts  has  consisted  in  sanctioning  the  appointment  of  public  analysts, 
receiving  annually  copies  of  the  quarterly  reports  made  .by  public 
analysts  to  their  local  authorities,  abstracting  and  tabulating  these 
quarterly  reports  for  the  purposes  of  the  Board's  Annual  Keports,  and 
exerting  pressure  on  authorities  in  cases  where  returns  show  that  the 
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total  number  of  samples  taken  under  the  Acts  has  been  exceptionally 
small  in  proportion  to  the  population  of  the  districts  concerned.  When 
the  cause  of  the  1900  epidemic  was  discovered,  the  Board,  by  circular, 
advised  local  authorities  to  collect  samples  of  beer  and  certain  other 
foods  in  order  that  these  might  be  examined  for  arsenic.  No  statutory 
duty  has,  however,  been  imposed  on  the  Local  Government  Board  under 
the  Sale  of  Food  and  Drugs  Acts  to  advise  local  authorities  as  regards 
particular  food  substances  which  should  receive  attention  either  on 
account  of  particular  methods  of  adulteration  or  of  risk  to  health, 
audit  has  not  hitherto  been  the  Board's  custom  to  take  any  systematic 
action  in  this  direction. 

157.  yc)  Absence  of  official  "  standards." — The  application  of  the 
Sale  of  Food  and  Drugs  Acts  to  prevention  of  contamination  of  foods 
by  deleterious  substances  is  materially  hindered  by  want  of  an  official 
authority  with  the  duty  of  dealing  with  the  various  medical,  chemical, 
and  technical  questions  involved.  At  present  there  is  no  public 
authority  to  define,  for  example,  impurities  or  adulterations  which 
should  be  specifically  looked  for  in  course  of  examination  of  particular 
foods  submitted  for  analysis  under  these  Acts,  or  to  lay  down  official 
"standards"  for  the  use  of  all  concerned,  respecting  the  nature  and 

extent  of  impurity  or  adulteration  in  a  given  food  which,  without  Alien,  12,020-33,  i8,oi3, 
question,  should  render  its  vendor  or  warrantor  liable  to  proceedings  {^i'''|rown  Appx  15 
under  the  Acts,  Hence,  when  cases  come  before  magistrates  much 
conflicting  expert  evidence  is  often  brought  forward,  and  costly 
litigation,  involving  appeals  to  the  High  Court,  frequently  arises— 
conditions  which  may  bear  hardly  on  the  person  prosecuted,  and  which 
•deter  local  authorities  from  taking  action  in  the  case  of  any  unaccus- 
tomed form  of  adulteration  or  contamination. 

158.  In  the  case  of  foods  liable  to  contain  arsenic  these  drawbacks  Voi.  i,  index, 
have   been   fully   illustrated.    Public  Analysts,  Medical  Officers  of  'mi^^PojSt" 
Health,  manufacturers,   and    other  witnesses,  have  been  practical Iv  cf>npman,  10,290. 
unanimous  in  urging  on  tJie  Commission  the  need  tor  such  official 
standards,  and  we  consider  their  imposition  essential  to  the  successful 

use  of  the  Sale  of  Food  and  Drugs  Acts  to  prevent  arsenical  con- 
tamination. 

159.  Public  Health  Acts  : — Some  further  means  of  control  over 
the  purity  of  finished  foods  is  afforded  by  the  power  given  to  the 
Medical  Officer  of  Health  or  Inspector  of  Nuisances   in  districts 
where  Part  III.  of  the  Public  Health  Acts  Amendment  Act,  1890, 
has  been  adopted,  to  seize  any  article  intended  for  human  food 
which  he  has  reason  to  believe  is  unwholesome  or  unfit  for  the  food 
of  man,  with  a  view  to  its  condemnation  by  a  justice.    In  the  opinion 
of  witnesses  whom  we  have  examined  on  the  point,  these  powers  of 
seizure  (which  are  mainly  utilised  in  connection  with  rapidly  perishable 
articles  such  as  meat,  fish,  and  vegetables)  are  hardly  capable  of  satis- 
factory application  where  the  proof  that  the  article  is  deleterious  is  Niven,  741-8. 
dependent  on  chemical  analysis — particularly  as  the  official  would  have  Rei^%890~3. 
no  power  to  lay  an  embargo  on  the  sale  of  a  suspected  article  Estcourt,  4046. 
ending  its  chemical  examination.  umby  ii,608-i5. 

Our  evidence  shows  that  the  officials  concerned  did  not  consider  these 
or  other  powers  enabled  them  to  secure  the  official  seizure  of  arsenical 
beer  in  breweries  after  the  cause  of  the  1900  epidemic  was  traced.  The 
importance  of  this  matter  is  illustrated  by  the  fact  that  (notwithstanding 
the  commendable  promptness   with   which  many   of  the  implicated 
breweries  acted  on  the  discovery  of  the  cause  of  the  epidemic),  beer  con-  Estcomt,  4085-6 
taminated  by  Bostock  brewing  sugars  was  in  some  cases  sold  many  weeks  ^' 
after  their  dangerous  character  had  become  generally  recognised.    On  in- 
quiry in  May,  1901,  we  ascertained  that  no  action  was  taken  by  the  local 
authority  in  the  district  in  which  the  works  of  Messrs.  Bostock  &  Co. 
were  situated  to  seize  or  otherwise  deal  with  the  large  quantity  of  Williamson,  7324. 
'Contaminated  glucose,  "  invert "  sugar,  and  table  syrup  stored  at  these  ^- 
works  after  their  poisonous  nature  had  been  discovered. 
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PART  VII. 

RECOMMENDATIONS  AS  TO  IMPROVEMENTS  IN  OFFICIAL, 
CONTROL  OVER  THE  PURITY  OF  FOOD. 


160.  We  consider  that  the  control  which  can  at  present  be  exercised 
in  the  restricted  form  ah'eady  indicated  (Part  VI)  is  unsatisfactory 
when  applied  to  the  prevention  of  risk  of  contamination  of  foods 
by  arsenic  ;  and  further,  that  our  evidence  shows  that  serious  defects 
exist  in  the  machinery  availalile  to  safeguard  the  public  against 
the  introduction  of  poisonous,  deleterious,  or  valueless  substances  in 
general  into  articles  of  food.  In  view  of  the  greater  importance 
which  administrative  questions  relative  to  the  purity  of  food  are 
rightly  coming  to  assume  (as  evidenced  by  the  number  of  occasions 
on  which  in  recent  years  it  has  been  necessary  for  Parliament  or- 
Goverment  Departments  to  appoint  Committees  of  Inquiry)  we  have 
fr/;  I'Tifsi  Kepoit,  para.  33.  thought  it  proper,  in  making  our  recommendations,  to  have  regard  to 
.;  the  broader  issues  concerned,  and  not  merely  to  arsenic. 

16L  In  particular,  we  have  taken  account  of  the  inquiries  of  the 
Select  Committee  of  the  House  of  Commons  which  reported  in  1896 
on  the  Adulteration  of  Food  Products,  and  of  the  Departmental 
Committee  which  reported  in  1901  on  Preservatives  and  Colouring 
Matters  in  Food,  and  to  the  recommendations  for  amendments  in 
legislation  and  administration  which  have  been  made  by  these- 
Committees. 

.V  162,  Our  conclusions  on  this  part  of  our  inquiry  are  as  follows  : — 

(A)  Necessity  for  more  extended  administration  by  the  Local, 

Government  Board, 

cy.  [w.-tN.  147-156,  above.  163.  There  is  need  for  efficient  central  administration  in  order  that 
the  system  of  control  provided  by  the  Sale  of  Food  and  Drugs  Acts 
may  be  properly  utilised,  not  only  to  protect  the  consumer  against 
fraudulent  adulteration,  but  also  in  the  interests  of  the  public  health.. 
The  work  of  local  authorities  under  these  Acts  should  be  co-ordinated  : 
these  authorities  should  have  open  to  them  better  means  of  knowing 
whether  a  given  food  substance  is  liable  to  contamination  or  may 
become  deleterious  to  health  as  a  result  of  its  method  of  manufacture 
or  preparation  for  sale,  and  should  have  advice  tendered  to  them  as  to 
the  way  in  which  the  Acts  may  best  be  applied  to  secure  the  pmity 
of  food.  Knowledge  in  the  above  sense  is  particularly  needed  with 
regard  to  new  preparations  of  food,  and  to  the  large  and  increasing^ 
number  and  variety  of  food  products  made  up  in  tins,  packets  and 
bottles  ready  for  sale  by  the  retailer.  Many  of  these  substances 
are  now  sold  under  fancy  names  without  any  indication  of  the  ingre- 
dients which  they  contain,  or  of  the  substances  used  in  their  manu- 
facture, and  in  present  circumstances  hardly  any  official  control  is 
exercised  over  the  purity  of  these  preparations.  Even  if  samples  of" 
such  foods  are  taken  under  the  Sale  of  Food  and  Drugs  Act,  which  is 
seldom  the  case,  the  analyst  as  a  rule  has  no  means  of  knowing 
whether  particular  deleterious  matters  should  be  specially  looked  for. 

164.  We  have  considered  the  suggestion  of  some  witnesses  that  many 
of  the  present  difficulties  may  be  met  by  local  public  health  authorities^ 
by  giving  to  their  officers  the  duty  of  making  inquiries  as  to  conditions^ 
of  food  manufacture,  either  generally,  in  all  places  where  food  is  pre- 
pared, or  in  particular  instances  where  there  is  reason  to  believe  that 
potentially  dangerous  ingredients,  such  as  glucose  or  sulphuric  acid,  are 
used ;  and  that  for  this  purpose  these  officers  should  be  empowered  to- 
enter  premises,  inspect  warranties  and  contracts,  take  samples,  and  the 
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lilce.    It  appears  to  us,  however,  that  there  are  very  serious  objections  to 

making  the  question  one  of  purely  local  power  and  responsibility,  even  if 

the  oHicers  of  the  larger  local  authorities,  County  Councils  and  County 

Boroughs,  were  alone  concerned.    Many  foods  consumed  Avithin  a  county 

area,  and  which  the  county  authority  would  need  to  deal  with,  would  be 

manufactured  outside  that  area,  and  powers  given  to  local  officials  to 

inspect  or  make  inquiries  at  food  factories  in  any  part  of  the  kingdom 

would  be  practically  unworkable,  while  these  officers  would  be  unable  to 

obtain  information  regarding  manufactured  foods  which  are  imported 

from  abroad.    Existing  officers  of  county  authorities  in  many  instances 

would  not  be  available  for  this  additional  duty,  or  would  not  possess  the 

scientific  and  technical  knowledge  necessary  for  the  satisfactory  use  of 

the  powers  of  inspection.      Moreover,  our  evidence  shows  that  food  jf^^"")^"^^ 

manufacturers  would  be  likely  to  resent  inquiries  by  local  officials  as  to 

the  ingredients  and  processes  which  they  employ ;  and  they  would 

properly  object  to  inspection  by  officials   of   several   different  local 

authorities. 

165.  An  alternative  proposal  is  that  the  central  public  health  authority, 
the  Local  Government  Board,  which  at  present  is  the  Government 
Department  mainly  charged  with  supervising  the  administration  of  the 
Sale  of  Food  and  1  )rugs  Acts,  should  undertake  further  duties  of  super- 
vision and  watchfulness  in  relation  to  the  purity  of  foods  and  the  adminis- 
tration of  the  Acts  bearing  on  the  subject. 

At  present  the  Local  Government  Board  do  not  employ  expert  advice 
to  guide  them  in  dealing  with  the  reports  of  public  analysts  which  are 
sent  to  them,  and  therefore  cannot  make  full  use  of  their  opportunities 
as  an  intelligence  department  in  reference  to  questions  arising  under  the 
Sale  of  Food  and  Drugs  Acts.  For  the  same  reason  the  Board  are  un- 
able to  direct  or  advise  local  authorities  as  to  the  nature  of  samples  which 
should  be  collected  under  the  Sale  of  Food  and  Di'ugs  Acts,  or  to  secure 
that  public  analysts  work  in  the  same  direction  when  pronouncing  on  the 
"  genuineness  "  of  such  samples.  In  this  connection  it  is  instructive  to 
note  that,  as  a  result  of  recent  communications  by  the  Board  of 
Agriculture  to  local  authorities,  the  check  of  public  analysis  on  the 
adulteration  of  milk  and  butter  has  been  largely  increased  throughout 
the  country. 

166.  We  are  of  opinion  that  the  Local  Government  Board  should  take 
action  in  these  matters,  and  that  for  this  purpose  they  should  have  the 
advice  of  a  special  officer  with  suitable  scientific  knowledge,  who  should 
be  in  relation  with  the  Government  Laboratory,  and  be  able  to  institute 
necessary  chemical  inquiries,  and  in  other  ways  (for  instance,  where 
physiological  investigations  are  necessaiy)  have  adequate  laboratory 
assistance.  In  this  way  full  and  authoritative  investigation  could  be  made 
where  new  risks  to  health  are  suspected,  or  where  new  colouring 
matters,  preservatives,  or  other  chemical  additions  to  food  are  introduced. 
Such  officer,  or  his  assistants,  should  have  the  duty  not  only  of  collecting' 
information  from  public  analysts  and  other  local  officers,  and  of  advising 
how  work  under  the  Sale  of  Food  and  Drugs  Acts  may  be  run  on 
isatisfactory  lines  ;  but  also  of  making  inspections  where  necessary  and  of 
instituting  inquiries  as  to  conditions  of  manufacture  of  food  in  this 
country.  He  should  also  obtain  all  information  possible  regarding' 
the  manufacture  of  food  stuffs  imported  from  abroad,  and  should 
report  annually.  Under  the  improved  conditions  which  we  are 
considering,  the  Local  Government  Board  should  for  food  purposes 
be  in  touch  with,  and  on  t)ccasioii  should  obtain  the  co-operation 
of  other  departments  of  Government  which  would  be  able  to  render 
assistance  in  special  directions — for  instance,  the  Board  of  Inland 
lievenue  in  the  case  of  articles  subject  to  duty  of  excise,  the  Board  ^f 
Customs  in  the  case  of  imported  foods,  and  the  Patent  Office  in  the 
case  of  patented  processes  of  food  preparation. 

167.  By  these  means  we  think  that  the  Local  Government  Board 
would  not  only  be  able  to  advise  and  direct  the  work  of  local  authorities 


46 


in  the  matter  of  securing  the  greater  purity  of  food  supphes  in  a  way  not 
hitherto  attempted  but  also  they  would  be  able  to  make  suggestions  by 
-  way  of  reports,  which  will  be  of  material  assistance  to  the  manufacturer 
who  is  anxious  to  secure  the  purity  of  his  products,  and  to  others 
concerned.  The  Board  would  further  be  able  to  secure  that  wider 
use  is  made  of  special  work  undertaken  by  pubhc  analysts  in  matters 
relating  to  food.  It  Avould  seem  more  satisfactory  that  these 
officers  should  report  annually,  and  if  needed  should  also  make  special 
reports  on  particular  subjects,  than  that  the  present  system  of  routine 
quarterly  reports  should  be  continued. 

168.  We  are  satisfied  from  the  evidence  which  we  have  received  that 
Garton,  6221-5,  many  food  manufacturers,  some  of  whom  Avould  entertaiti  considerable 

SSe/Zif^lfii'^^^"^'  o^^jection  to  inquiries  by  ofiicers  of  local  authorities  with  regard 
Walker,  11336-8.'  to  the  precautions   taken   to  secure  the  purity  of  food,  would  be 

willing  to  afSord  fjicilities  to  a  responsible  officer  of  a  Government 
"^^^^   '       '  Department  charged  with  undertaking  inquiries  for  the  same  purpose. 

Moreover,  if  it  were  necessary  lo  seek  powers  from  Parliament  in  order 
to  give  official  right  to  enter  all  food  factories,  it  would  be  more 
consistent  with  the  general  trend  of  modern  legislation  to  grant  such 
powers  to  the  officers  of  a  Government  Department  than  to  officers  of 
local  authorities. 

B. — Necessity  for  Official  Standards  : — Board  of  Reference. 

"Standards"  for  purposes  of  the  Sale  of  Food  and  Drags  Acts. 

cy.  paras.  157-8,  above.  l^^-  are  of  opinion  that  official  standards  must  be  prescribed 
if  the  Sale  of  Food  find  Drugs  Acts  are  to  be  satisfactorily  applied  to 
control  the  purity  of  food.  We  term  these  "  standards  for  the  purpose 
of  the  Sale  of  Food  and  Drugs  Acts,"  rather  than  "  standards  of  purity," 
and  in  view  of  the  considerations  with  regard  to  arsenic  set  out  above  in 
paragraj)hs  39-41,  we  think  it  important  to  insist  upon  the  obvious 
distinction  which  has  to  be  made  in  this  respect.  The  standards  we 
are  considering  are  not  models  of  purity  for  the  manufacturers  to  aim 
at.  Their  object  is  to  afford  satisfactory  means  of  judging  whether  in 
a  given  substance  there  has  been  substantial  failure  to  secure  purity,  a 
failure  which,  on  official  authority,  is  held  to  call  for  the  imposition 
of  penalty. 

For  example,  in  relation  to  deleterious  substances,  where  the 
offence  lies  in  selling  something  not  of  the  nature,  substance  and  quality 
demanded  by  the  jDurchaser,  the  "  standard  "  would  take  the  form  of 
a  definition  of  the  minimum  degree  of  purity  which  can  be  accepted  as 
fulfilling  the  purchaser's  demand — no  more  than  so  much  boracic  acid, 
no  formalin,  not  more  than  so  much  arsenic,  or  whatever  is  necessary 
in  the  interests  of  the  consumer  to  safeguard  the  particular  food. 

170.  We  consider  that  the  Local  Government  Board  (under  advice 
as  indicated  in  this  Report),  should  be  the  authority  to  prescribe,  and 
from  time  to  time  to  vary,  standards  for  the  purposes  of  the  Sale 
of  Food  and  Drugs  Acts.*  Obviously,  account  would  need  be  taken 
of  sundry  medical,  physiological,  chemical,  and  administrative  questions 
in  fixing  such  standards.  It  is  necessary  that  these  considerations 
should  be  properly  balanced,  and  that  manufacturers  should  be  fairly 
dealt  with.  The  means  by  which  these  requirements  can  be  fulfilled 
were  considered  by  the  two  Committees  to  which  we  have  above  referred. 
The  Committee  on  Food  Products  Adulteration,  which  was  mainly  con- 
cerned with  questions  of  preventing  adulteration  and  impoverishment 
of  food,  and  more  recently,  the  Committee  on   Preservatives  and 

*  Or  the  Boatd  of  Agriculture,  Avhere  matters  affecting  the  general  interest  of  agricnl- 
ture  are  concerned.  Special  duties  in  such  cases  have  been  imposed  on  the  Board  of 
Agriculture  by  the  Sale  of  Food  and  Drugs  Act,  1899  ;  and  certain  stamiards  have  already- 
been  prescribed  by  this  Board,  in  accordance  with  the  provisions  of  the  Act,  and  after 
inquiry  by  a  Departmental  Committee,  in  respect  of  milk  and  cream. 
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Colouring  Matters  in  Food,  alike  came  to  the  conclusion  that  food 
standards  in  certain  instances  were  essential  to  efficient  administration. 
Both  Committees  realised  the  impossibility  of  satisffictory  standards 
being  fixed  by  the  central  authority  in  the  absence  of  full  prehminary 
inquiry,  and  they  recommended  the  establishment  of  a  Board  (Court, 
Permanent  Commission  or  Standing  Committee)  of  Reference,  which 
should  consist  of  a  small  number  of  scientific  men,  nominated  by  the 
Crown  or  departmental ly,  hs  the  authority  to  advise  on  points  arising 
in  connection  with  the  Sale  of  Food  and  Drugs  Acts  and  requirinti,' 
special  expert  consideration,  and  to  prescribe  the  standards  which  should 
be  fixed  for  the  purposes  of  those  Acts. 

171.  We  are  of  opinion  that  if  a  Government  department,  the  Local 
Government  Board  (or  Board  of  Agriculture  in  cases  where  the.  general 
interests  of  agriculture  are  concerned)  is  to  impose  standards  for  the 
purposes  of  the  Sale  of  Food  and  Drugs  Acts,  it  is  essential  that  its 
action  should  be  based  upon  the  advice  of  a  scientific  liody  of  this 
natui'e.  We  do  not  think  that  the  proposed  Board  of  Reference 
should  be  an  administrative  body.    It  should  be  a  consultative  Board, 

available  on  the  application  of  the  Government  department  concerned,  L,thihy,  11,542-6. 
to  pronounce  on  specific  points  which  are  specially  referred  to  them 
The  findings  of  the  Board  of  Reference  in  relation  to  standards  and 
other  matters  should  be  carried  into  effect  by  order  of  the  department 
concerned,  whose  action  would  be  subject  to  the  control  of  I^nrliament. 

172.  It  has  been  objected  that  where  questions  related  to  a  particular 
trade  are  concerned,  manufacturers  or  technical  experts  in  that  trade 
ought  to  be  represented  on  the  Board  of  Reference,  and  that  in  view  of 
the  great  variety  of  foods  concerned,  the  Board  of  Reference  would  con- 
sequently have  to  be  large  and  unwieldy.  We  do  not  think  that  there 
is  much  force  in  this  objection,  and  we  consider  it  would  be  more  satis- 
factory for  the  Board  of  Reference  to  secure  all  technical  information 
necessary  in  a  given  case  by  means  of  evidence  and  inquiry 


Standards'"  for  Ingredients  and  substances  med  in.  tlic  pveparaiiun 

(if  food. 

173.  Standards  are  also  dema^ided  in  the  interests  of  the  j^ublic 
health,  and  of  the  manufacturer,  in  respect  of  particular  ingredients  of 
food,  or  substances  used  in  the  preparation  of  food.  The  imjDortance  of 
official  standards  for  these  substances  (for  example,  standards  as  to 
arsenic  in  sulphuric  acid,  glucose,  malt,  or  colouring  matters,  fixed  with 
regard  to  the  degree  of  purity  attainable  in  the  substances  themselves, 
irrespective  of  the  extent  to  which  they  may  be  used  in  the  manufacture 

of  particular  articles  of  food)  has  been  fully  illustrated  by  our  inquiry,  f/- paia.  isg,  above, 
and  we  think  that  such  standards  should  also  be  prescribed  in  the 
manner  above  indicated. 

174.  The  "  standards  "  in  this  case  would  define  substances,  which, 
on  account  of  their  own  deleterious  properties,  or  of  contamination  by 
particular  deleterious  impurities,  should  be  considered  as  inadmissible  in 
the  preparation  of  any  article  of  food. 

175.  Witnesses  have  recommended  in  several  instances,  not  only  that 
standards  of  this  kind  should  be  prescribed,  but  also  that  manufacturers 

of  food  or  food  ingredients  in  this  country  should  be  prohibited  under  ^_^sZmI  ^loyUss 

penalty  from  using  substances  which  transgress  these  standards.    At  Oeiepine,' 5319. 

present,  as  we  have  stated  above,  there  exists,  in  general,  no  system  of 

control  by  which  such  official  prohibitions  could  be  enforced  at  places 

where  food  and  its  ingredients  are  prepared.    And  it  is  probable  that 

considerable  difficulties  would  arise  in  legislation  and  administration  to 

secure  adequate  official  inspection  for  this  purpose.    It  is  obvious  that 

the  main  object  of  the  inspection  by  an  officer  of  the  Local  Government 

Board  which  we  have  advocated  should  be  rather  to  obtain  general 

information  as  to  the  nature  of  processes  carried  on  and  as  to  the 

sufficiency  of  the  system  of  precaution  adopted  to  secure  pure  ingredients. 
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than  to  attempt  systematic  supervision  over  the  everyday  proceedinsfs 
of  the  manufacturer  with  a  vievr  to  detecting  offences  which  would 
render  him  subject  to  legal  proceedings. 

176.  However  this  may  be,  there  should  be  no  difficulty  in  arriving  at 
standards  which  will  be  of  assistance  to  the  manufacturer  in  preparing 
or  in  ordering  substances  used  in  food  iireparation,  and  it  may  he  ex- 
pected that  ordinarily  a  standard  officially  recommended  after  careful 
inquiry  (for  example,  as  to  arsenic  in  glucose  or  in  sulphuric  acid  used 
for  food  purposes)  would  be  adopted  by  manufacturers  and  would  be 
required  by  wholesale  purchasers  in  their  own  interests  and  apart  from 
penalty  ;  more  especially  if,  under  the  improved  conditions  of  adminis- 
tration above  considered,  the  control  over  deleterious  substances  afforded 
by  public  analysis  of  the  finished  product  was  strengthened,  and  the 
manufacturer  was  aware  that  official  inquiry  might  be  made  as  to  his 
precautions. 

177.  The  control  over  arsenical  contamination  recently  exercised  in 
breweries  by  the  action  of  the  Board  of  Inland  Revenue  (para.  149), 
and  which,  in  our  opinion,  should  be  continued,  will  facilitate  the 
general  adoption  of  official  standards  which  may  in  future  be  pre- 
scribed in  respect  of  arsenic  in  beer  ingredients. 


178.  We  would  briefly  indicate  the  application  of  the  recommendation 
of  the  foregoing  paragraphs  163  to  177  to  the  case  of  arsenic  in  food. 
Under  the  above  scheme,  it  would  form  part  of  the  duty  of  the  expert 
officer  appointed  by  the  Local  Government  Board  for  food  purposes 
to  advise  the  Board  as  to  risks  from  arsenic  in  particular  foods  and 
materials  used  in  the  preparation  of  foods,  as  to  risks  newly  discovered 
(particularly  in  regard  of  new  preparations  of  food  and  new  ingre- 
dients and  methods),  and  as  to  the  extent  and  nature  of  the  control, 
central  and  local,  which  is  necessary  to  guard  against  these  risks.  For 
these  purposes  he  would  utilise  various  sources  of  information  available 
to  him  in  course  of  his  official  work — information  obtained  for  example, 
from  the  Government  Laboratory  and  other  Government  Departments  ; 
from  Medical  Officers  of  Health  and  Public  Analysts  ;  from  the  Board's 
own  inquiries  of  manufacturers  ;  and  from  chemical  work  conducted  in 
the  Government  Laboratory  or  otherwise  for  the  Board.  In  the  case  of 
beer  or  of  other  articles  subject  to  duty,  he  would  keep  himself  informed 
of  the  system  of  control  adopted  by  the  Board  of  Inland  Revenue. 

179.  The  Local  Government  Board  thus  advised  would  be  in  position 
to  deal  Avith  risks  of  arsenical  contamination  as  part  of  their  admin- 
istration of  the  Sale  of  Food  and  Drugs  Acts,  by  (a)  Publication  of 
special  reports,  and  warning  manufiicturers,  by  circular  or  otherwise, 
where  precautions  appeared  inadequate,  (b)  Prescribing  by  Order,  on 
the  authority  of  the  Board  of  Reference,  the  quantities  of  arsenic 
(ascertained  by  particular  tests)  which  if  exceeded  in  given  classes  of 
food  should  entail  penalty  under  the  Sale  of  Food  and  Drugs  Acts. 
(c)  Securing  by  advice  or  instructions  to  Local  Authorities,  Analysts, 
and  other  executive  officers,  that  the  check  of  public  analysis  is 
properly  and  sufficiently  applied  to  foods  liable  to  arsenical  contamina- 
tion, (d)  Defining,  on  the  authority  of  the  Board  of  Reference, 
standards  in  respect  of  arsenic  in  ingredients  of  food,  and  in  substances 
used  in  the  preparation  of  food,  foi*  adoption  by  the  manufacturer  and 
user  of  such  substances. 

C. — Responsibility  of  Manufacturer  or  Intermediate  Vendor 

UNDER  THE  SaLE  OF  FoOD  AND  DrUGS  AcTS. 

180.  The  nature  of  the  amendment  of  the  Sale  of  Food  and  Drugs 
Acts  which  we  consider  necessary  for  this  purpose  may  be  stated  as 
follows  : — 

If,  in  a  prosecution  instituted  under  the  Sale  of  Food  and  Drug.:; 
Acts,  it  is  alleged  by  defendant  A  that  the  article  was  sold  in  the 
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condition  in  which  it  was  supplied  to  him  by  B  {e.r/.,  the  manufacturer^ 
importer,  or  giver  of  warranty) ;  or  that  the  contamination  is  due 
to  an  ingredient  supplied  by  C  ;  it  should  be  possible  for  A  to  attach 
B  (or  C  as  the  case  may  be)  to  the  prosecution.  The  same  principle 
should  apply  to  the  person  thus  associated  in  the  defence,  if  he 
in  his  turn  alleges  that  a  third  party  is  responsible,  by  breach  of 
warranty  or  otherwise,  for  the  adulteration  or  contamination  of 
the  final  product. 

We  think  that  if  the  whole  of  the  facts  are  thus  brought  before  the 
Court  at  one  hearing,  responsibility  can  be  properly  brought  home  to 
the  real  offender  in  a  way  not  at  present  possible.  In  making  this 
recommendation  wc  have  had  in  mind  the  precedents  which  are  afforded 
by  Section  12  of  the  Truck  Act,  1887,  and  by  Section  141  of  the 
Factory  and  Workshop  Act,  1901. 

D. — Powers  of  Local  Authorities  to  prevent  the  Sale  of 
Suspected  Foods  pending  Analysis. 

181.  We  think  that  the  powers  which  Medical  Officers  of  Health 
at  present  possess  under  the  Public  Health  Acts  to  obtain  the  con-  cy.  para.  159,  above, 
demnation  of  unsound  •  or  unwholesome  articles  of  food  should  be 
extended.  Where  the  Medical  Officer  of  Health  has  good  reason 
for  believing  that  particular  articles  of  food  or  ingredients  of  food  have 
caused,  or  are  liable  to  cause,  injury  to  health,  but  is  of  opinion  that 
analysis  of  samples  is  necessary  before  the  facts  can  be  fully  established, 
powers  should  be  given  to  lay  an  embargo  on  the  sale  of  the  suspected 
articles  or  on  the  use  of  the  suspected  ingredients,  pending  their 
official  examination.  The  grant  of  these  powers  should  be  accom- 
panied by  the  requirement  that  a  Justice's  order  should  be  obtained, 
or  by  other  provisions  which  are  adequate  to  prevent  their  being  used 
unnecessarily  or  improperly. 
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PART  VIII. 

PROPORTIONS  OF  ARSENIC  IN  FOOD  WHICH  SHOULD 
CONSTITUTE  AN  OFFENCE  UNDER  THE  SALE  OF 
FOOD  AND  DRUGS  ACTS. 

182.  Pending  the  establishment  of  ofiBcial  standards  in  respect  of 
arsenic  under  the  Sale  of  Food  and  Drugs  Acts,  the  evidence  we  have 
received  fully  justifies  us  in  pronouncing  certain  quantities  of  arsenic 
in  beer  and  in  other  foods  as  liable  to  be  deleterious,  and  at  the 
same  time  capable  of  exclusion,  with  comparative  ease,  by  the  careful 
manufacturer.  In  our  view  it  would  be  entirely  proper  that  penalties 
should  be  imposed  under  the  Sale  of  Food  and  Drugs  Acts  upon  any 
vendor  of  beer  or  any  other  liquid  food,  or  of  any  liquid  entering  into 
the  composition  of  food,  if  that  liquid  is  shown  by  an  adequate  test  to 
contain  xuTy^h  of  a  grain  or  more  of  arsenic  in  the  gallon ;  and  with 
regard  to  solid  food — no  matter  whether  it  is  habitually  consumed  in 
large  or  in  small  quantities,  or  whether  it  is  taken  by  itself  (like  golden 
syrup)  or  mixed  with  water  or  other  substances  (like  chicory  or 
"carnos") — if  the  substance  is  shown  by  an  adequate  test  to  contain 
^-^th  grain  of  arsenic  or  more  in  the  pound. 

All  which  we  humbly  submit  for  your  Majesty's  gracious  con- 
sideration. 


(Signed)       KELVIN,  Chairman. 

W.  HART  DYKE. 
W.  S.  CHURCH. 
T.  E.  THORPE. 
H.  COSMO  BONSOR. 
B.  A.  WHITELEGGE. 

G.  S,  Buchanan,  Secretary, 

Qth  November  1903. 
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Memorandum  by  Dr.  Thoepe. 

I  concur  in  the  Report,  except  as  regards  one  portion  of  the  Section  t'art  vn.,  b,  pp.  46-7. 
relating  to  official  standards  and  the  suggested  Board  of  Reference. 

Although  the  whole  question  of  Official  Standards  of  "  food-purity" 
or  genuineness  is  surrounded  with  difficulties,  many  authorities  doubting 
the  wisdom  and  expediency  of  setting  them  up,  I  incline  to  the  opinion 
that  the  successful  working  of  the  Food  and  Drugs  Acts  requires  them 
to  be  prescribed. 

Such  c  Qicial  standards  have  usually  regard  to  a  deficiency,  to  the 
prejudice  ol  the  purchaser,  in  some  normal  constituent  or  constituents. 
Now  before  any  official  standard  or  limits,  in  any  particular  instance, 
-can  be  prescribed,  it  is  necessary  to  ascertain  how  much  of  the  con- 
stituents the  article  ought  normally  to  contain,  and  then,  having  regard 
to  all  the  conditions  of  supply  and  distribution,  to  fix  upon  a  limit  or 
standard  which  is  reasonable  and  practicable. 

To  arrive  at  a  just  and  satisfactory  compromise — for  the  great 
majority  of  such  food  standards  are  and  necessarily  must  l)e  of  the 
nature  of  compromises — is  frequently  a  very  difficult  and  intricate  problem 
and  needs  for  its  solution  knowledge  and  experience,  not  only  of  the 
composition  of  the  substance,  the  extent  to  which  that  composition 
may  legitimately  vary,  and  the  causes  and  frequency  of  such  variation, 
but  also  of  the  actual  conditions  of  its  production  and  distribution. 

For  example,  to  determine  what  deficiency  in  the  amount  of  fat,  or 
of  non-fatty  solids  in  milk,  or  what  deficiency  in  the  amount  of  the 
characteristic  constituents  of  butter,  or  what  proportion  of  water  in 
butter,  shall,  for  the  purposes  of  the  Sale  of  Food  and  Drugs  Acts,  raise 
a  presumption  that  the  milk  or  butter  is  not  genuine,  may  appear  a  very 
simple  problem  to  anyone  who  has  not  been  actually  engaged  in  the 
attempt  to  solve  it.  In  reality  when  due  regard  is  had  to  the  various  and 
complex  considerations  which  affect  the  matter  it  is  by  no  means  simple. 
Experience  has  shown  that  to  solve  it  adequately  and  in  a  manner 
calculated  to  secure  public  confidence,  its  consideration  is  best  entrusted 
to  persons  of  special  knowledge  and  experience  of  the  article  for  which  a 
"  standard  "  is  required.  ^ 

In  the  Food  and  Drugs  Act  of  1899  the  Board  of  Agriculture  took 
powers  to  make  regulations,  after  such  inquiry  as  they  may  deem 
necessary,  for  determining  when  a  presumption  shall  be  raised  that  milk, 
cream,  butter,  or  cheese  are  not  genuine.  In  cases  of  the  kind  the  Board 
has  appointed  an  ad  hoc  Committee  to  consider  in  the  first  place  whether 
any  regulations  at  all  were  desirable,  and  if  so,  to  determine  the 
principles  on  which  the  regulations  should  be  based,  and  the  Board  has 
taken  care  in  constituting  the  Committee  that  every  interest  and  every 
class  of  consideration  should  be  adequately  regarded. 

I  venture  to  think,  therefore,  that  instead  of  creating  a  permanent 
Committee  consisting  of  a  small  number  of  scientific  m(m,  as  the  authority 
to  prescribe  the  standards  which  should  be  fixed  for  the  purposes  of  the 
Sale  of  Food  and  Drugs  Acts,  it  would  be  preferable  to  follow  the  pro- 
cedure of  the  Board  of  Agriculture  and  to  entrust  the  consideration 
of  the  propriety  of  fixing  a  standard,  or  standards  in  the  case  of  particular 
groups  of  allied  substances,  to  specially  constituted  Committees  in 
which  manufacturers  and  technical  experts  in  the  trade  concerned  were 
represented.  Considering  the  very  large  and  legitimate  commercial 
interests  involved,  I  am  of  opinion  that  no  other  course  would  be 
satisfactory. 

There  is,  however,  a  class  of  questions  connected  with  public 
health  which  have  no  relation  to  the  natural  variations  in  quality  of 
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articles  of  food,  and  which  might  properly  be  referred  to  such  a  body  as 
is  contemplated  in  the  Report.  These  matters  are  intended  to  be  dealt 
with  under  Section  3  of  the  1875  Act,  which  is  concerned  with  the 
adulteration  of  articles  of  food  with  substances  injurious  to  health. 
The  substances  so  added  are  not,  as  a  rule,  naturally  present  in  food, 
and  are  not  of  the  nature  of  food,  e.g.,  mineral  colom-ing  matters, 
so-called  aniline  dyes,  antiseptics,  &c. 

The  Departmental  Committee  appointed  by  the  Local  Government 
Board  in  1899,  to  inquire  into  the  use  of  preservatives  and  colouring 
matters  in  the  preservation  and  colouring  of  food,  were  of  opinion  that 
a  body  such  as  is  contemplated  would  prove  most  useful  with  regard  to 
the  subject  of  food  preservatives  and  colouring  matters  in  food.  This 
body  in  their  opinion  "  should  not  be  too  large,  but  should  embrace  at 
least  a  chemist,  a  bacteriologist,  a  pharmacologist,  a  physician,  a 
physiologist,  and  a  representative  of  the  Public  Health  Service."  A 
body  so  constituted  would,  of  course,  be  perfectly  competent  to  deal 
with  such  questions  as  the  permissible  limit  of  arsenic  in  food,  and 
whether  the  use  of  preservatives  and  colouring  matters  in  food  is 
injurious  to  health ;  but  it  is  open  to  doubt  whether  it  would  be  equally 
competent  to  deal  with  such  questions  as  what  proportion  of  husk  in 
ground  pepper,  or  what  proportion  of  starch-glucose  in  golden  syrup,  or 
what  proportion  of  beef- stearin  in  lard,  shall  raise  a  presumption  that 
these  articles  are  not  of  the  nature,  substance,  and  quality  demanded  by 
the  purchaser. 

T.  E.  THOEPE. 

\Uh  November,  1903. 
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No.  11. — Spot  Map  showing  Cases  and  Deaths  due  to  Arsenic  in  Beer 
in  Lancashire  up  to  April  3rd,  1901        .       .       .       -  - 


11,  193,  etc. 


5.  8,  etc. 


473-4,  643,  etc. 


555,  etc. 


-  i 


1255,  6958,  etc. 


1799,  etc. 


2014,  etc. 


3977,  3979,  ete. 


4]  28,  etc. 


4128,  etc. 


List  of  Appendices  to  Evidence — conti'iiued. 


• 

NumDer  of  Question 
where  reference  is  made 
to  AppendiK. 

By  Pkofessok  S.  Delepine 
No.  12. — Tables. 

15,  4859,  48<S1, 
4905  49'>9 
5209,  5216, 

Table 

I. 

Beer. 

5316,  etc. 

Table 

II. 

Malt. 

Table 

III. 

Hops. 

Table 

IV. 

Brewing  Suga,rs. 

(a)  Glucose. 

{!))  iTivert  Sugar. 

Talile 

V. 

i  east. 

Table 

VI. 

Material  other  tliaii  Malt,  Hops,  Yeast,  arjil 
Sugar  used  in  Brewing. 

Table 

VII. 

Preparation  of  Malt :  Fuel.  * 

Table  VITI. 

Material  u.sed  in  the  Prepai-atiou  of  i^rewiiii: 

Sugars. 

Table 

IX. 

Arsenic  in  the  Body  of  a  Beer  Drinker. 

Table 

IXa. 

Fuel  :     l>issemination    of    Ar.^enieal  Soot 
through  the  air.    Combustion  of  Tobacco. 

Table 

X. 

Gl-eneral  liesults  of  Autopsies  of  Fatal  Cases 
of  j\.fsenica!  Poisoning. 

T,"il)le 

X'  T 
-.V  1  . 

Interim  Report  of  Dr.  Francis  J.  H.  <  "outts 
on    the    presence    of    Arsenic    in  Food 
Preservatives,  etc 

Table 

XII. 

Analyses    of    Arsenical    Pyrites,  Sulphuiic 
Acid,  and  Glucose,  by  Professor  Glouet  and 
•  Professor  Ritter. 

Table 

XIII. 

Quantity  of  Arsenic  found  in  various  Mineral 

Waters, 


By  Mp.  H.  W.  Blundell. 

N(j.  1.3. — Proportion  of  Invert  Sugar  in  va,rious  brrws  at  Ccirnbrook  .  , 

T>  [       4941,  etc. 

Brewery-        -        -  ,.__.._)  > 

By  Sir  Lauder  Brunton. 

No.  14. — Ex'trait  du  Hidletin  dc  lAcademie  de  Medecine,  188S  -        -  5946,  etc. 


By  Dk.  J.  Campbell  Brown. 

No.  15. — Notes  on  Administrative  Questions  arising  out  of  the  Recent 
Epidemic       ------  -       -  . 


6938 


4576. 


b 


i  X  ] 


MINUTES   OF  EVIDENCE 


TAKEN  BEFORE  THE 


EOYAL  COMMISSION 


ON 


ARSENICAL  POISONING. 


FIRST  DAY. 


At  Westminster  Palace  Hotel. 


Friday,  22nd  Fehruary,  1901. 


PRESENT 


The' Right  Hon.  Lord  Kelvin  (in  the  Chair). 


The  Right  Hon.  Sir  William  Hart-Dyke. 
Sir  William  Church. 
Professor  Thorpe. 


Mr.  Cosmo  Bonsor. 
Dr.  Whitelegge. 


Dr.  Buchanan,  Sccretanj. 


Mr.  Chables  H.  Tatteesall,  called;  and  Examined. 


1.  {Chairman.)  You  are  Medical  Officer  of  Health  of 
the  Borough  of  Salford?— I  am. 

2.  And  I  believe  you  have  made  special  inquiries 
into  the  recent  epidemic  of  arsenical  poisoning  attri- 
buted to  beer,  and  have  sent  to  the  Commission  proofs 
of  a  report  to  the  Salford  Town  Council,  which  you 
are  making  alonp-  with  Professor  Delepine  on  the  sub- 
ject?— I  have. 

3.  Professor  De.epine  himself  will  give  evidence  at 
a  later  period  to  1  e  Commission.  As  Medical  Officer 
t)f  Health  you  are  responsible  for  complying  with  the 
regulations  and  orders  of  the  Local  Government  Board 
with  regard  to  your  office? — I  am. 

4.  I  have  received,  and  other  members  of  the  Com- 
mission have  receiv  -d,  an  advance  proof  of  the  special 
report  which  you  have  made  on  the  epidemic  of  arseni- 
cal poisoning  from  beer.  Perbap  in  giving  your 
evidence  you  would  freely  use  this  report,  and  give 
the  Commission  the  benefit  of  what  infomiation  you 
can  in  that  way.  Perliaps  a  few  questions  may  be 
put  to  you  later  on,  but  I  think  now,  instead  of  put- 
ting questions  to  you,  I  would  ask  you  to  read  sudi 
portions  of  this  report  as  you  find  it  convenient  to 
read,  and  give  any  additional  information  that  occurs 
to  you? — will  read  the  report. 

5.  Tou  will  use  your  own  discretion,  and  omit  cer- 
tain parts  that  you  may  not  think  it  necessary  to 
read? — Quite  so.  The  charts  which  accompany  th.3 
report  are  in  the  possession  of  the  members  of  the 
Commission,  I  think.    (See  Appendices  Nos.  1  &  2.) 

6  (S/r  William  Church.)  I  suppose  the  charts  refer 
to  the  Borough  of  Salford  alone?— Yes.  The  whole 
of  the  information  has  been  collected  and  arises  en- 
tirely out  of  the  Salford  epjdem,ic. 

7.  These  charts  a;pply  only  to  Salford  ? — Yes.  Salford 
alone. 

"  From  the  accompanying  charts  it  will  be  seen  at 
once  that  there  was  a  great  rise  in  the  number  of  dea.ns 
from  'alcoholism,'  'peripheral  neuritTs  or  '  iiuiltiple 
nearitis'  in  the  month  of  June,  1900,  and  *at  tuns  con- 
tinued to  increase,  readhing  its  maximnni  m  the  month 
of  November.  On  the  9tli  of  November  Dr  Cran,  Poor 
Law  Medical  Officer  for  the  Regent  Road  District,  called 
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and  informed  me  that  he  had  a  very  large  number  of  cases 
of  peripheral  neuritis.  His  diagnosis  had  been  confiiiued 
by  finding  that  all  the  sufferers  took  beer,  but  he  had 
been  surprised  to  learn  that  many  of  the  patients  had  not 
been  excessive  drinkers.  I  obtained  samples  of  beer 
from  public-houses  supplied  by  fourteen  different  brew- 
eries, sent  them  for  analysis,  and  proceeded  to  make, 
inquiries  into  the  cases  of  which  Dr.  Cran  had  given  me 
a  list.  Each  case  was  visited  and  careful  inquiries 
made  from  the  patients,  and  the  results  confirmed  by 
neighbours  and  others.  It  was  soon  ascertaineii  that 
the  sufferers  were  all  beer  drinkers,  and  several  of 
them  were  employees  of  a  local  brewery.  Further  in- 
quiries into  the  health  of  the  employees  at  this  breweiy 
showed  that  during  the  preceding  three  months  the 
greater  majority  of  them  had  been  ill,  suffering  in  a 
similar  manner  to  Dr.  Oran's  patients.  This  appeared 
to  point  conclusively  to  the  beer  from  this  particular 
brewery  as  the  cause  of  the  mischief  ;  but  further  cases 
were  heard  of,  and  these  were  not  traceable  to  the  same 
brewery,  although  beer  seemed  to  be  the  medium 
through  which  the  illness  had  been  caused  in  each  in- 
stance, and  in  all  subsequent  inquiries  every  case  in- 
vestigated proved  to  be  a  beer  drinker.  The 
amount  drank  varied  very  much,  viz.,  from  a  pint  to 
sixteen  pinlts  per  diem.  The  possible  cause  of  the 
symptoms  was  considered,  and  lead  poisoning  appeared 
the  most  probable.  An  esamination  of  several  patients, 
however,  proved  the  entire  absence  of  the  special  symp- 
toms of  lead  poisoning,  such  as  the  blue  line  on  the 
gums,  colic,  etc.  I  was  well  acquainted  with  the  fact 
that  tlie  higher  alcohols,  especially  amyl  alcohol, 
rapidly  produce  peripheral  neuritis,  even  in  .-iinall 
doses,  and  considering  it  possible  .tliait  some  degenera- 
tion of  the  yeast  might  have  caused  the  pi-oductioiu  of 
this  substance  in  the  process  of  fermentjation,  I  re- 
quested the  analyst  to  examine  the  samples  of  beer  for 
it,  but  at  the  same  time  I  requested  him  to  make  a  full 
investigation  into  the  beer,as  there  was  no  doubt  as  to  the 
fact  that  it  was  poisoning  peoj^le  to  a  most  alarminLC 
extent.  The  analyst  informing  me  that  he  could  find 
nothing  in  the  beer  to  account  for  the  cases,  arraiio-e- 
ments  i^jere  then  made  with  Professor  Bel^pinc,  or. 
November  16th,  for  a  complete  examination  of  tlie  beer, 
including  physiological  experiments  bhould  the  pre- 
liminary examination  prove  the  absence  of  mineiuJ 
poi'sons.    Tliis  preliminary  examination  was  in  progress 
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■v\heii,  on  tlie  20bJi  of  Xovember,  we  heard  of  the  dis- 
covery by  Dr.  E.  S.  Reynolds  of  arsenic  in  beer,  and 
this  observation  was  at  once  confirmed.  On  the  21st, 
samples  of  everything  used  in  each  of  tilie  five  breweries 
situated  in  Salford  were  obtained,  and  o>n  the  22nd 
a  complete  set  from  one  brewery  was  sub- 
mitted to  Professor  Delepine,  who  discovered  arsenic  in 
one  sample  of  glucose  in  large  quantities  the  same  even- 
ing. On  the  morning  of  the  23rd  I  visited  the  brewery 
concerned  and  obtained  the  address  of  the  firm  which 
supplied  the  contaminated  glucose  (Bostock  and  Co. , 
Ltd.),  and  visited  their  office  in  Liverpool  and  their 
works  at  Garston,  where  I  obtained  a  complete  set  of 
samples  of  th©  raw  materials  used  in  the  process  of 
manufacture,  and  the  finished  products  ready  for  use.  On 
the  moiHing  of  the  24th  arsenic  in  very  large  quantities 
was  found  in  the  sulphuric  acid,  and  I  visited  Messrs. 
Nicholson  and  Son,  Leeds,  who  were  the  acid  manufac- 
turers. Here  I  failed  to  get  any  information  which  could 
explain  the  reason  for  Ithe  epidemic  commencing  in  June, 
but  from  the  evidence  afterwards  given  before  the  Man- 
chester Coroner  it  appears  that  in  March  Messrs.  Nichol- 
son commenced  to  deliver  to  Messrs.  Bostock  a  commoner 
sulphuric  acid,  which  contained  arsenic,  in  place  of  de- 
arseniated  acid  as  delivered  previously.  I  ascertained 
that  Messrs.  Nicholson  manufactured!  ^ithieiT  (sulphuric 
acid  entirely  from  pyrites,  and  that  they  used  a  process 
to  de-arseniate  a  portion,  the  remainder  being  sent  out 
crude.  They  had  supplied  Messrs.  Bostock  for  a  long 
period  of  years,  and  state  that  until  March,  1900,  they 
invariably  sent  de-arseniated  acid  ;  but  at  that  time  they 
changed  their  practice  and  sent  the  crude  acid,  which 
contained  large  quantities  of  arsenic.  They  stated  that 
they  had  no  knowledge  of  the  purpose  for  which  the  acid 
was  intended.  There  are  some  indications  that  Bos- 
tock's  sitgar  was  liable  to  contamination  even  before  this 
'late,  for  it  is  a  fact,  that  there  is  a  marke<;l  rise  in  the 
deaths  from  peripheral  neuritis  from  the  time  that  Bos- 
tock's  sugars  were  more  largely  used  in  the  local  breweries, 
i.e.,  from  the  latter  part  of  1896.  At  the  same  inquest 
it  was  shown  Ihiat  Messrs.  Bostock  employed  a  chemist 
at  their  works,  and  a  consulting  chemist,  but  neither  of 
these  gentlemen  systematically  examined  the  sulphuric 
acid  delivered  by  Messrs.  Nicholson.  It  has  been  im- 
possible to  obtain  anything  approachinor  accurate  infor- 
mation in  respect  of  the  extent  of  the  illness  caused  by 
arsenicated  beer  in  Salford.  For  obvious  reasons  the 
public  generally  li.ave  been  very  reticent  and  expect 
their  medical  attendants  to  be  the  same.  There  can  be 
no  doubt,  however,  that  a  verv  great  number  (probably 
some  thousands)  have  suffered  to  a  greater  or  less  ex- 
tent in  Salford." 

I  may  add  here  that  almost  all  the  cases  that  ar*! 
returned  to  me  in  the  list  are  cases  among  the  X'-'Orer 
classes  of  the  population,  but  that  they  are  not  alone 
the  sufferers  I  know  from  my  own  personal  knowledge. 
I  know  of  instances  where  people  in  better  positions 
in  life  have  suffered  exactly  in  the  same  way,  although 
none  have  come  officially  to  my  notice.  I  have  no 
reason  to  believe  that  the  cases  I  know  of  are  the  only 
ones. 

8.  {Sir  Wm.  Hart-Dyke.)  Do  you  mean  as  part  of  this 
especial  outbreak,  or  previously  ?— As  part  of  this  espec  al 
outbreak.  I  am  only  indicating  one  of  the  reasons  for 
thinking  that  we  by  no  means  know  of  all  the 
cases.  There  were  996  cases  reported  from  all  sources. 
With  reward  to  366,  I  have  no  particulars  as  to  their  sex. 
Of  the  balance  281  were  males,  and  349  females.  There 
can  be  no  doubt  that  a  very  great  number,  probably 
some  thousands,  have  suffered  to  a  greater  or  less  extent 
in  Salford.  I  am  basing  that  on  the  remarks  I  have  just 
made,  and  on  another  statement  whicli  I  now  go  on  to 
give  from  the  report. 

"  One  medical  practitioner  infoi-ms  me  that  in  August 
and  September  he  had  a  great  number  of  cases  of  herpes 
zoster,  and  I  know  of  several  instances  where  persons 
who  were  in  the  habit  of  drinking  some  of  the  incrimi- 
nated beers,  in  strict  moderation,  found  m  June,  July, 
and  August  that  the  beer  caused  disturbance  of  the 
dicrestive  functions,  such  as  vomiting  and  diarrhoea,  and 
they  ceased  to  take  them.  So  far  as  I  have  been  able 
to  ascertain  there  was  a  marked  falling  off  m  the  amount 
of  beer  consumed  in  the  district  about  the  end  of  Sep- 
tember, two  months  before,  the  discovery  of  the  poison, 
showing'  that  many  persons  must  have  been  affected  m  a 
similar^ay.  In  one  hundred  and  fifty  cases  the  source 
of  the  beer  was  carefully  traced,  and  it  was  foTind  that 
in,every  instance  where  one  brewery  could  be  connected 
with  the  poisoning,  that  brewery  was  using  Bostock' s 
sugar." 


In  thirty-seven  cases  out  of  150  it  was  impossible  to  Mr.  C.  H. 

comreot  them  with  any  one  brewery.    The  individuals  Tattemcdl 

drank  beer  in  a  promiscuous  manner.    But  in  the  balance  t.T~ 

we  were  able  to  establish  the  feet  that  they  obtained  their  '^eb^901- 
beer  regularly  from  one  or  at  most  two  public  houses, 
although  they  might  have  dnink  other  beer  as  well. 
Still,  there  was  one  regular  supply,  and  these  I  have 
been  able  to  allot  to  the  various  breweries  concerned. 

"The  deaths  resulting  from  the  special  amount  of  ji''i,tality. 
arsenic  contained  in  Messrs.  Bostock's  brewing  sugars 
from  May  to  November  can  only  be  estimated  by  com- 
paring the  deaths  registered  from  chronic  alcoholism, 
peripheral  neuritis,  or  alcoholic  neuritis  in  the  periotl 
from  June,  1900,  to  January,  1901,  with  those  from  the 
same  causes  in  previous  years,  and  taking  in  addition 
the  deaths  registered  as  due  to  cirrhosis  of  the  liver 
treated  in  the  same  way.  Thus,  from  June  1st,  1900,  to' 
January  31st,  1901,  there  were  registered  from — 


Periplheral  Neuritis 
Alcoholic  Neuritis 
Multiple  Neuritis  - 
Chronic  Alcoholisan 


-  47  deaths. 

-  10  deaths. 

-  2  deaths. 

-  32  deaths. 


or  a  total  of  91  deaths  in  the  eight  months,  as  com- 
pared with  seven,  the  average  number  for  the  same 
period  in  the  jDreceding  five  years.  This  leaves  a  total 
of  84  deaths  which  may  be  considered  to  be  due  to  the 
poisoning,  in  addition  to  tliose  which  were  certified  as 
cirrhosis  of  the  liver.  In  the  year  1900  there  were  52 
deaths  registered  as  due  to  ciiThosis  of  the  liver,  as 
oocmpared  with  30,  the  average  for  the  preceding  five 
years,  which  leaves  an  additional  22  deaths  in  all  prob- 
ability due  to  the  poisoning,  especially  considering 
that  the  post-mortem  examination  of  the  victims  showed 
that  even  where  large  amounts  of  alcohol  had  not  been 
taken  the  liver  was  greatly  hypertrophied.  There  was 
one  death  registered  from  Addison's  disease,  and  I  have 
good  reason  to  believe  this  was  due  to  the  arsenical 
poisoning.  This  makes  a  grand  totail  of  107  dea^tlis  in 
Salford  up  to  the  end  of  January,  1901,  probably  due 
to  arsenicail  poisoning  from  beer,  and  tliere  can  be  no 
doubt  that  many  of  the  persons  still  suffering  from,  the 
effects  of  the  poison  will  suoeumib  in  the  neair  future. 

The  first  chart*  shows  the  number  of  deaths  from 
peripheral  neuritis  in  each  half  year  from  the  beginning 
of  1890  to  January,  1901.  It  will  be  at  once  noticad 
that  there  is  a  marked  increase  in  1897,  and  it  is 
a  somewhat  remarkalble  coincidence  that  in  1896  Messrs. 
Bostock  became  a  Emited  company,  and  pusihed  their 
business  much  more  energetically  in  tTiis  district  than 
fomierly.  The  amount  of  their  sugar  used  in  the  local 
breweries  was  greatly  increased  from  October,  1896.  So 
far  .as  I  liave  been  able  to  ascertain  (quite  apart  from  the 
change  in  the  sulphuric  acid  in  March,  1900),  they  have 
always  used  an  acid  made  from  pyrites  which  was  neces- 
sarily liable  to  contamination  ;  and  1  feel  convinced 
that  there  has  for  the  past  three  years  at  least  been 
some  poisoning  by  arsenic  in  beer,  although  not  to  an 
extent  to  attract  any  attention.  It  appears  possible 
that  arsenic  in  association  with  alcohol  is  more  dangerous 
than  under  other  conditions,  and  it  is  certainly  possible, 
to  say  the  least,  that  a  considerable  proportion  of  the 
cases  which  have  been  looked  upon  as  true  '  alcoholic 
neutritis '  have  in  reality  been  cases  of  very  chronic 
arsenical  poisoning." 

I  do  not  think  I  need  go  into  the  clinical  symptoms, 
except  just  my  own  observations  at  the  end. 

Turning  to  page  22  of  my  report,  I  go  on  to  say  : 

"There  can  be  little  douibt  tiliiat  the  earliest  cases  did  Clinical 
not  present  the  symptoms  of  poisoning  in  the  same  differences 
marked  degree  as  the  later  ones,  being  Itttle,  if  any,  bet\yeen 
different  to  the  case  of  alcoholic  peripheral  neuritis  earlier  and 
which  have  been  well  known  in  this  district  for  the  past  l^t^r  cases 
ten  years.    I  examined  a  consideraible  nuiaber  of  cases 
before  I  saw   one  whicih  presented  a'H  the  symptoms 
w*liich  I  have  olassified  telow,  but  ait  the  end  of  Novem- 
ber the  ranning  of  eyes'  and  nose,  pigmentation  of  skin, 
kensitosis,   and   para/lysis   were  veiry  gienerial.    I  have 
talbulaJbed  below  th©  results  of  reiplies  received  from 
medical  practitioners  respecting  the  symptomis  of  296 
oases.    Those  are  necessarily  incomplete  and  somewhat 
unsatiisfaotory,  as  in  many  injatanioes  nio  account  of  oases 
ha;d  been  kept,  but  as  regards  tilieir  ma«in  features  they 
are  doulbtiegs  fairly  oorrecfb." 

From  this  it  appears  that  nerve  disturbances,  sensory 
and  motor,  are  the  marked  features  of  the  cases ;  skin 
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»_  //     affections,  running  of  the  eyes  and  nose,  and  pigmenta- 
■sall.    tion  are  also  well  marked,  but  gastro-intestinal  troubles 
are  not  "well  marked.    I  call  attention  to  that,  because 
1901.  it  ixas  been  considered — at  an  rate,  I  have  considered 
~        it — one    of    the    prominent    symptoms    of  ai'senical 
poisoning.   "  In  630  instances  I  have  obtained  particulars 
per-     as  to  sex,  which  shows  that  281  males  and  349  females 
acked  ^ye^e  affected.    The  mortality  figures  show,  however,  that 
women  are  much  more  lia.ble  to  succunrb  to  the  effects  of 
the  poison  than  men.  Thus,  out  of  115  deaths  28  were 
males  and  87  females.    It  is  impossible  to  say  whether 
this  is  due  to  the  females'  taking  more  of  the  poison,  or 
whefcbier  their  powers  of  resistance  are  less.  Probably 
it  is  a  combination  of  the  two  reasons."  I  may  say  that  it 
is  commoner  for  women  to  obtain  their  beer  from  one 
source  of  supply  than  for  men,  and  that  may  have 
something  to  do  with  the  effects  seen. 

,Ti  "With  regard  to  age,  it  is  found,  as  might  be  ex- 

pected from  the  source  of  the  poisoning,  that  the  disease 
has  limited  it^iellf  to  aduitis.  Thus  the  youmgesit  persuoi 
attacked,  out  of  457  oases  inq'UiiTe;d  into,  was  19  yeafrs 
of  age,  and  as  shown,  in  the  acoompanying  table,  the 
greatest  number  of  oases  were  among  persons  from  40  to 
50  years  of  age.  It  is  impossible,  wiith  any  advantage, 
to  compare  the  number  of  persons  artitacked  at  the 
vairious  age-ipeiriods  with  the  number  of  persons  living 
in  tlie  borough  at  those  ages,  as  there  can  be  no  douibt 
that  only  a  portion  of  the  total  number  of  cases  has  oome 
to  our  knwledge.  In  279  oases  I  have  been  afble  to 
ascertain  the  date  of  the  ooiiimencement  of  the  iUness, 
as  sJiown  in  the  following  table  :  — ■ 


June. 

July. 

August. 

Sept. 

Oftober. 

Nov. 

Dec. 

16 

24 

33 

61 

69 

76 

onset  Froan  this  it  wiU  be  seen  tliat  there  was  a  steadily  in- 
mic.  oreasiing  amount  of  sickness  up  to  the  end  of  Novem- 
ber. In  two  or  three  other  oases  tihe  time  of  commonce- 
menit  was  prior  to  June,  one  of  tliese  being  sitated  to  bo 
four  years ;  but  there  appears  clear  evidence  tJiat  tlie 
preseiiiit  outbreak  commeaiced  iai  June  and  ceased  ait  the 
end  of  Novembea-.  This  peiiod  coaTespoiids  almost 
exactly  with  ihe  time  during  which  the  brewers  were 
using  sugars  supplie*.!  by  Bostocks,  msamfaotured  from 
Nioliol'sons'  arsenious  B.O.V.  acid."  "  Xidholsons  staite 
tiie  change  took  place  in  Marcli,  and  Boeitooks  thait-  it 
would  be  about  a  month  before  the  sugar  w'ould  ger 
rooind  to  the  brewer,  and  it  would  be  two  to  three  weeks 
more  at  least  befi>re  it  could  reach  the  consumer.  This 
brings  it  to  the  latter  part  of  May  before  the  affected  beer 
cam©  into  circulation,  and  nalui'ally  the  symptoms  beigam 
to  develop  early  in  June.  It  is  safe  to  ^■ay  tliat,  after 
the  30th  Novera'bea',  none  of  the  contaiminaited  sugar 
was  used  by  any  brewer  in  SaLford.  It  should  be  clearly 
sitalted  that  the  most  careful  inqiiiry  in  Sailford  has 
failed  to  discover  any  «;8e  of  this  type  of  iilness,  the 
sym7>toinis  of  which  did  not  commence  prior  to  the  first 
of  Decemlber  last.  For  obvioas  reasons  it  is  exceed- 
ingly difR'Cult  to  obtain  anytlliiinig  approaching  aoouraite 
inifcrmation  as  to  the  amount  of  beer  consumed  by  any 
individual,  and  there  is  a  strong  tendency  to  minimise 
the  quiamtity  in  mosit  instamoes.  Tlie  information  in 
the  ToiUowing  taible  whidh  represents  an  analysis  of  150 
cases,  has  been  carefully  sifted,  and  made  as  accurate  as 
possible." 

Amount  of  Beer  drunk  as  shown  by  Analysis  of  Particulars 
obtained  respecting  150  cases. 


Small  amount,  not  exceeding  one  quart  daily 
Medium  amount,  not  exceeding  lialf-a-gallon  daily 
Large  drinkers,  exceeding  half-a-gallon  daily 


53 
44 
53 


y  of  From  the  table  it  is  shown  that  53  persons  did  not 
1-  exceed  one  quart  a  day,  44  exceeded  a  quait,  but  did 
jy  not  exceed  half  a  gallon  daily,  and  53  exceeded  half  a 
?•  gallon  daily,  in  one  case  going  up  to  16  pints  regularly 
drunk. 

"  From  this  table  it  would  appear  that  the  disease  has 
attacked  all  classes  of  drinkers  equally,  but  it  must  not 
be  forgotten  that  the  small  drinkers  represent  a  large 
proportion  of  the  whole  population,  wh.ereas  the  heavy 
drinkers  represent  a  very  small  minority.  It,  however, 
shows  that  in  about  one-third  of  the  cases  the  sufferers 

^576. 


were  very  moderate  drinkers.  Assuming  that  the  beer  Mr.  C.  H. 
contained  on  the  average  ^  of  a  grain  per  gallon,  which  Ta'ter'salt 

is,  I  think,  a  fair  assum^jtion,  the  amount  of  arsenic   

taken  in  a  week  by  one  of  the  class  of  small  drinkers      Feb.  1901 
would  be  about  half  a  grain,  and  considering  that  l-20tli 
of  a  grain  of  arsenic  would  be  a  dangerous  quantity  to  take 
daily  for  an  unlimited  period,  it  is  easy  to  understand 
that  susceptible  persons  might  be  poisoned.    The  second 
class  would  take  about  1  grain  per  week,  and  the  third 
from  2  grains  to  4  grains  per  week.    On  the  23rd  of  .  ,-  c 
November,  I  communicated  with  the  brewers  who  used^[*'[''"S  . 
contaminated  sugar  in  Salford,   and  they  immediately  i^chI  author- 
stopped  its  use  ;  they  sent  out  no  beer  which  had  been 
brewed  with  it,  and  on  the  27th  they  communicated  with    '  ' 
their  customers  placing  an  embargo  on  all  beers  until 
they  could  bo  examined  by  their  analysts.    On  the  29th 
I  issued  a  circular  to  all  beer  retailers  in  the  Borough,  as 
follows :  — 

'"November  29th,  1900. 

"  'It  has  been  ascertained  that  a  great  number  of 
persons  have  of  late  suffered  from  poisoning  by 
arsenic,  through  drinking  contaminated  beer. 

"  '  I  have  now  to  inform  you  that  the  sale  of  any 
such  contaminated  beer  is  a  serious  offence,  liable  to 
severe  punishment,  and  that  the  Food  and  Drugs 
Inspector  will  take  samples  for  analysis  without  any 
further  warning.' 

"  On  Decemher  3rd  I  commenced  taking  a  large  num- 
ber of  samples  (under  the  Food  and  Drugs  Act),  all  over 
the  borough,  with  the  result  that  out  of  73  samples  sub- 
mitted to  analysis  the  greatest  amount  of  arsen'c  found 
in  any  one  was  l-200th  grain  per  gallon,  and  this  beer 
had  not  been  brewed  from  Bostock's  sugar.  Tlius  it  ap- 
pears safe  to  say  that  no  beer  was  sold  in  Salford  with 
a  deleterious  amount  of  arsenic  after  the  1st  of  December. 
Cases  continue  to  occur,  and  deaths  have  continued  up 
to  the  time  of  writing,  and  appear  likely  to  continue  fo'' 
some  time,  but  these  were  found  after  careful  inquiry 
to  be  all  due  to  the  effects  of  poison  taken  before  the  1st 
of  December.  It  muvst  not  be  forgotten  that  the  effect's 
of  chronic  arsenical  poisoning  do  not  necessarily  pass  off 
when  the  poison  is  discontinued,  and  that  in  a  very 
large  number  of  cases  irreparable  damage  had  been  done 
to  the  tissues  and  organs,  and  disease  .set  up  which  is 
still  running  its  course  to  terminate  in  the  death  of  the 
patient  or  his  more  or  less  permanent  disablement.  So  Destruction 
far  as  I  have  been  able  to  ascertain,  over  12,000  barrels  j^^gj. 
of  beer  (representing  432,000  gallons)  were  destroyed  in  brewers 
Salford." 

I  come  then  to  the  sections  of  the  report  which 
deal  with  matters  with  which  the  Commission  are  pro- 
bably better  acquainted  than  myself.  It  was  obviously 
necessary  for  me  to  make  inquiries  into  a  number  of 
things,  and  to  obtain  samples  and  submit  them  to 
analysis,  and  in  this  report  a  short  account  has  been 
given  of  what  has  been  done  in  that  way,  and  a  short 
statement  made,  with  a  summary  of  information  tlat 
has  been  given  to  me  by  brewers,  maltsters,  and  others, 
respecting  which  I  cannot  speak  with  any  special  know- 
ledge. It  is  purely  information  that  I  have  obtained  on 
this  occasion. 

9.  (Chairman.)  I  think  this  information  -wouild  be 
very  valuable  to  the  Commission  taken  under  the  condi- 
tions that  you  describe  ? — Very  good,  my  lord.  ''  A  short 
indication  of  the  processes  adopted  in  brewing  beer 
will  asjist  in  understanding  the  way  in  wliich  the  arsenic  . 
found  its  way  into  beer,  and  so  caused  the  epidemic  of 
poisoning.  Brewing  is  essentially  the  producing  of  an 
aboholic  beverage  by  subjecting  solutions  of  grape 
sugars" — I  use  that  term  in  its  colloquial,  not  its  strictly 
chemical,  sense — "to  the  action  of  yeast,  and  flavoured 
with  hops.  The  form  of  grape  sugar  used  mo.st 
largely  is  malted  barley ;  that  is,  barley  which 
has  been  allowed  to  germinate,  the  starch  of 
the  barley  grain  being  converted  naturally  intO' 
grape  sugar.  A  large  quantity  of  beer  is  brewed 
from  malt  and  hops  alone,  but  generally  some  other 
form  of  sugar  is  used  in  addition  to  the  malt,  or  rather, 
in  substitution  for  a  portion  of  the  malt  which  would 
otheiTvise  be  required.  In  some  instances,  raw  starchy 
substances  are  added  to  the  malt  in  such  quantities 
that  the  diastatic  ferments  in  the  malt  are  able  to  con- 
vert them  into  sugar  ;  in  other  cases,  and  more  com- 
monly, a  manufactured  sugar  is  introduced.  This  is 
either  '  glucose,'  a  substance  which  is  prepared  from 
starches  suoh  as  maize  flour,  sago,  tapioca,  etc.,  by  the 
action  of  sulphuric  acid;  or  'inverted  sugar,'  which  is 
prepared  by  treating  cane  sugars  with  sulphuric  acid. 
There  are  many  trade  names  for  snb«5tancps  v^ed.  but 
they  all  fall  under  one  or  other  of  these  headings.  I 
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am  iniormed  that,  to  make  400  parts  of  beer  the  brewer 
lakes  lOU  parts  of  solid  laaterial  (7o  per  cent,  at  least 
of  malt  and  from  6  to  26  per  cent,  ol  substitutes)  and 
22  Feb.  1901.  adds  OuO  parts  of  water.  This  is  mixed  in  the  mash 
  tun,  and  cJie  resulting  wort  or  mixture  is  boiled  to- 
gether with  the  sugar  and  hops  in  a  copper  vessel  ;  the 
ijoiling  fluid  IS  then  hltered  through  tlie  exliausted  hops 
and  cooled,  yeast  is  added,  and  fermentation  takes  place. 
The  yeast  is  afterwards  removed,  and  the  beer  mn  oif 
•.nto  barrels.  V  arious  other  substances  are  used  in  the 
brewery,  in  addition  to  glucose,  malt,  hops,  and  grain. 
In  summer,  it  is  said  to  be  desirable  to  add  some  sub- 
stance to  prevent  the  beer  turning  sour,  and  various 
forms  of  preservatives  are  used,  which  appear  to  be 
largely  sulphites.  'Priming'  is  added  to  the  barrels 
of  the  cheaper  beers  by  some  brewers  ;  this  is  usually 
a  limited  quantity  of  inverted  sugar.  Then  '  finings ' 
are  added  to  the  barrel  by  the  beer  retailer.  The  only 
specimen  of  '  finings '  I  obtained  was  isinglass.  'jTjuis 
two  substances,  malt  and  sugar  (glucose  or  inverted 
sugar),  are  used  in  considerable  quantity,  and  a  num- 
ber of  others,  yeast,  hops,  presei-vative,  priming,  and 
finings  in  small  quantities.  I  believe  hop  substitutes 
are  also  occasionally  used,  but  I  do  not  lind  any  in  the 
five  breweries  examined.  Oonsequently  the  two  sub- 
stances which  above  all  others  should  be  kept  pure  are 
malt  and  sugar,  since  small  amounts  of  impurity  in  the 
others  would  not  affect  the  beer  to  any  material  extent. 
The  analysis  of  the  sulphuric  acid  obtained  from  Messrs. 
Bostock's  works  showed  that  apart  from  the  precipitate 
it  contained  at  least  1-45  per  cent,  of  white  arsenic." 

10.  {Chairman.)  Apart  from  th©  precipitate,  what 
happened  ? — The  sample  of  acid  we  obta.ined,  on  stand- 
ing, deposited  a  considerable  precipitate. 

11.  Without  any  treatment? — The  acid,  without  any 
treatment. 

_  12.  It  showed  a  precipitate  1 — It  did,  and  that  pre- 
cipitate is  very  largely,  if  not  almost  entirely,  arsemous 
acid  ;  but  Professor  Delepine  will  deal  with  this  question 
from  the  scientific  point  of  view.  The  fluid,  apart  from 
the  precipitate,  contained  this  veiy  large  proportion  of 
arsenious  acid,  1'45  per  cent. 

13.  (Professor  Thorpe.)  Is  it  not  a  fact  that  the  pre- 
cipitate might  largely  consist  of  sulphate  of  lead? — It 
did  not.  That  was  what  we  thought  it  was  when  we 
liltered  off  the  precipitate  and  examined  the  sulphuric 
acid  in  the  first  instance.  We  did  not  think  we  were 
taking  the  arsenic  out  to  any  extent,  and  thought  it  was 
probably  sulphate  of  lead,  but  further  examination  has 
shown  that  it  is  not  sulphate  of  lead,  but  practically 
almost  pure  arsenious  acid — ^white  arsenic 

14.  (Chairman.)  We  shall  hear  from  Professor  Dele- 
pine  perhaps,  but  did  the  prff^ipitate  contain  nearly 
pure  arsenious  acid  ?  Perhaps  it  contained  more  arsenic 
than  that  which  was  left  in  the  solution  ?^That  is  th  e 
reason  why  I  give  the  analysis  here  of  Dr.  Campbell 
Brown,  of  Liverpool,  and  Mr.  T.  A.  Reid,  of  Liverpool, 
as  given  in  their  evidence  before  the  coroners.  They 
found  that  the  total  percentage  of  arsenic  in  the  sidphuric 
acid  was  at  least  2  per  cent.,  rising  in  one  sample  to 
2 "6  per  cent. 

15.  Per  cent,  by  weight? — Yes,  per  cent,  by  weight. 
I  go  on  to  say  in  my  report  :  "  This  would  more  than 
account  for  the  largest  amount  found  in  Messrs.  Bostock's 

„i„„  „,  Klucose,  namelv,  '095  per  cent.,  and  this  again  would 

tOOK  glucose,  "  ,'  .        ,  1       ,  r.         ■  n       •     ijT,     T,  k 

account  for  at  least  2  grams  per  gallon  in  the  beer.  As 
a  matter  of  fact,  1-5  grains  per  gallon  is  the  highes.t 
amount  found  in  the  beer."  I  might  refer  here  to  the 
table  of  analysis.  (See  Appendix  No.  12.)  Table 
1  has  been  worked  out  to  show  the  amount  in  grains  per 
gallon  approximately  of  what  arseiuc  is  in  those 
samples  of  beer.  All  those  marked  with  a  star  were 
beers  brewed  more  or  less  from  Bostock's  sugar,  and  it 
will  be  seen  that  the  amounts  vary  very  much,  front 
]-30th  to  Ij  grains  per  gallon. 

16.  (Professor  Thorpe.)  Are  these  Professor  Delepine's 
observations  ? — They  are. 

17.  This  is  marbe'd  as  "private."  Does  that  mean  a 
private  brewery  ? — ^Yes- 

18.  Was  it  not  for  sale  ? — Private  is  meant  to  indicate 
there  that  it  was  not.  a  sample  I  took  ofBcially,  buit  a 
sample  that  readied  us  in  amothier  ^vay. 

19.  Was  it  beer  for  sale? — ^It  was  beer  for  sale, 
only  it  did  not  come  from  Salford,  but  from  another 
district.  That  is  really  the  explanation.  _  These 
are  Professor  Delepine's  tables  (see  Appendix  No. 
12.),  and  he  will  explain  the  source  of  the  sample 
v;hen  lie  is  before  you.  "  The  cause  of  so  much 
variation    in  the   amount   of  arsenic   appearing  in 


and  in  Bos- 


jVIanufactuK 
of  L'hicose. 


the    beer    is — lirst    that    there    can    be    no    doubt  (j 
the    acid    itself    varies    greatly    from    this    point  Ti'ttcmnU. 
of  view.    Then  the  amount  of  areenic  removed  from  the       ^ — 
glucose  by  the  charcoal  filters  wiU  vaiy  very  much  ;  and  ~"  ^^eb.  1901. 
again,  tlie  amount  of  glucose  used  by  different  brewers  is  -i- , , . 
a  verj-  variable  quantity.      Some  brewers  mixed  the  j 
Bostock  with  other  sugars,  and  so  again  reduced  the  arsenic  in  the 
amount  in  the  beer.    In  beers  not  brewed  \vith  Bostock  implicated 
sugar  the  highest  amount  has  been  l-28th  grain  per  ,  fjers. 
gallon,  and  this  was  brewed  in  a  brewery  where  Bostock 
sugar  had  previously  been  used.    I  should  not  be  pre- 
pared to  say  that  it  is  quite  safe  to  drink  beer  which 
contains  1-lOOtli  grain  or  mor©  of  arsenic  per  gallon.  A 
full  medicinal  dose  of  arsenic  is  l-12tli  gi'ain,  and  that 
is  rarely  given  even  under  the  constant  super\'isioin  of 
medical  men.    The  more  usual  medicinal  dose  would  be 
from  l-20th  to  l-50th  grain  of  arsenic."    I  may  say 
that  I  myself  liavo  seen  symptoms  of  arsenical  poison- 
ing, vomiting,   and  diarrhcea  resulting  from  an  odd 
dose  of  l-50th  of  a  grain. 

20.  {Ch  airman.)  From  one  single  dose? — From   one  ijjjjyjfiya^j 
single  dose.    That  was  in  a  patient  who  was  very  pecu-  susceptibilin 
liarly  susceptible  to  arsenic,  and  it  was  tried  for  a  arsenic 
number  of  j-ears  several  times  over,  always  with  the 
same  result.    I  state  this  simply  to  indicate  that  to 
some  '.ndividuals  an  extremely  small  amount  of  arsenic 
is  a  dangerous  thing. 

"  As  the  beer  brewed  from  Bostock  sugar  contained 
on  the  average  l-32nd  of  a  grain  of  arsenic  per  pint,  it 
is  at  once  seen  that  the  phenomena  of  poisoning  are  ac- 
counted for,  and  from  the  fact  tliat  the  amount  may 
have  been  3-16ths  grain  per  pint  it  can  be  undersixDod 
that,  as  appeal's  to  have  frequently  happened,  an  odd 
pint  of  the  contaminated  beer  has  been  sufficient  to  pro- 
duce veiy  unpleasant  symptoms  in  individuals.  Instances 
where  this  occurred  have  been  authentically  descrlibed 
to  me.  Glucose  is  prepared  from  various  starches  by  the 
action  of  sulphuric  acid  and  heat.  Maize,  sago,  tapioca, 
wheat,  and  rice  flour  are  all  used  for  this  jiurpose.  The 
flour  is  thoroughly  mixed  with  water,  and  sulphuric  acid 
added  to  the  extent  of  about  6  per  cent.  The  mixture 
is  boiled  for  about  two  hours  and  then  run  oif.  Whiting 
is  added  to  the  liquid,  and  this  neutralises  any  acid  not 
used  up  in  the  process  of  converting  the  starch  into 
grape  sugar.  The  mixture  is  then  pressed  through  can- 
vas bags  which  remove  all  suspended  matter,  and  is 
filtered  through  animal  charcoal,  in  some  cases  several 
times.  The  clear  liquid  is  treated  with  sulphurous  acid, 
for  the  purpose  of  bleaohdng  it,  and  is  placed  in  pans 
and  concentrated  to  a  point  at  which  when  cooled  it  will 
become  a  solid  substance.  Inverted  sugar  is  prepared  in 
a  manner  exactly  similar  to  glucose,  except  that  can-e 
sugar  is  used  instead  of  starch,  and  the  sulphuric  acid 
is  added  in  smaller  quantity,  2  to  4  per  cent.,  instead 
of  6  per  cent,  as  in  the  glucose.  It  is  also  not  heated 
to  so  high  a  temperature,  inversion  being  carried  on  at 
160deg.  Fahrenheit.  In  each  instance  the  resulting  pro- 
duct is  a  perfectly  harmless  and  satisfactory  form  of 
grape  sugar,  provided  that  pure  materials  are  originally 
used,  and  it  is  found  in  practice  that  the  filtering  pro- 
cesses take  out  undesirable  substances.  Thus  traces  of 
arsenic  are  taken  out  in  the  charcoal  filters.  An  exam- 
ination of  the  charcoal  used  by  Messrs.  Bostock  showed 
that  the  charcoal  from  the  used  filters  (it  should  be  used 
once  only  and  then  reburnt)  contained  large  quantities  of 
arsenic,  whereas  the  reburnt  charcoal  from  the  same 
filters  contained  smaller  quantities  of  that  substance. 
Ghioose  is  used  fnr  a  number  of  purposes,  namely:  — 
malt  substitute  in  brewing,  in  the  preparation  of  leather, 
by  jam  makers  (especially  makers  of  whole  fruit 
jams,  which  fetdh  the  highest  prices),  in  confec- 
tionery, and  in  the  preparation  of  the  clear  breakfast 
syrups,  which  in  many  cases  are  almost  entirely  glucose 
The  samples  which  I  have  seen  of  glucose  used  in  the 
three  latter  processes  were  much  clearer  than  for  the 
two  first,  being  an  almost  transparent  colourless  fluid. 
It  is  thus  evident  that  arsenic  present  in  the  sulphuric 
acid  used  would  contaminate  the  resulting  sugars,  and 
it  is  the  practice  for  glucose  manufacturers  to  use 
either  sulphuric  acid  guaranteed  free  from  arsenic, 
or  acid  manufactured  from  native  Sicilian  sulphur 
only.  It  would  appear  desirable  that  m  the  future 
the  only  sulphuric  acid  used  in  the  preparation  of 
food  stuffs  should  be  that  manufactured  from  native 
Sicilian  sulphur,  as  it  is  obvious  that  a  mistake  m 
the  labelling  or  delivery  of  a  carboy  from  a  works 
manufacturing  pyrites  acid  might  have  very  serious 
results,  and  accidents  of  this  kind  can  be  best  guarded 
acrainst  by  prohibiting  the  use  of  any  pyrites  acid 
for  such  purposes.      The    manufacture  of  sulphuric 
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.  H.  acid  is  a  much  better  known  process  than  that  of 
sail,  glucose  and  invert  sugar,  and  there  is  no  need  for  me 
to  refer  to  it  further  than  to  point  out  the  diii'erence 
in  the  source  of  the  sulphur  wliich  is  used.  The 
purest  acid  is  made  from  native  Sicilian  brimstone. 
This  alone  should  be  used  whenever  the  ultimate  des- 
tination of  the  manufactured  product  is  human  con- 
sumption, and  as  sulphuric  acid  is  used  in  the  prepa- 
ration of  many  articles,  ur  in  cleansing  vessels,  etc., 
it  should  be  widely  made  known  that  native  Sicilian 
brimstone  acid  should  be  required  in  all  such  cases. 
So-called  brimstone  acid  is  also  prepared  from  reco- 
vered sulphur  from  alkali  w-orks  and  from  spent  oxide 
from  gas  works.  It  is  most  largely  prepared  from 
pyrites.  One  witness  at  the  coroner's  inquiry  into 
this  matter  stated  that  98  per  cent,  of  all  sulijaurio 
acid  made  was  produced  from  this  source." 

21.  Is  that  called  brimstoi.-e  acid  ? — It  wa.s  said  so  at 
the  inquest.  It  was  said  that  de-arsenicated  sulphuric 
acid  is  sold  on  the  aiarket  as  brimstone  acid,  lliat  was 
the  evidence  of  one  svitness  I  think 

22.  (Professor  Thorpe.)  Were  you  present  at  the  in- 
quest, and  did  you  hear  that  statement  ? — I  wa.-',  and 
did. 

23.  Was  the  statement  made  that  it  was  brimstone  acid 
or  merely  stone  acid  ( — Stone  acid  was  stated  to  be  the 
common  term  used,  stone  acid  being,  according  to  the 
evidence  of  the  witness,  equivalent  to  brimstone  acid — 
a  shortened  form  of  brimstone  acid. 

24.  Was  the  fact  elicited  in  the  course  of  the 
coroner's  inquiry  that  the  workpeople  are  in  the  habit 
of  calling  pyrite''.  stone  ? — Xo,  that  was  not. 

25.  {Sir  IVilliuin  Hart-Dyke.)  You  mean  that  the 
witness  wished  it  to  be  inferred  that  "  stone "  was 
rtnlly  an  abbreviation  for  "  orimstone  "  ? — That  was  so. 

26.  {Chairman.)  There  might  have  been  an  am- 
biguity. Some  witnesses  might  have  imagined  tlie 
common  use  of  the  word  "  stone "  was  in  respect  of 
pyrites  acid  ? — It  might  have  been,  only  it  was  not 
mentioned  at  the  inquest  that  it  was.  It  seems  a 
probable  thing.    Then  I  go  on  in  the  report:  — 

■'  With  regard  to  arsenic  the  first  quality  (i.e.  Sicilian 
brimstone  acid)  is  practically  pure.  The  second  should 
not  be  contaminated,  but  is  not  so  safe  as  the  first. 
The  third,  unless  treated  specially  to  remove  arsenic, 
iilways  contains  that  substance,  and  in  any  case  the 
acid  from  pyrites  should  not  be  used  in  the  preparation 
of  any  articles  for  food,  as  even  if  de-arseniated  acid 
be  used,  a  mistake  at  the  acid  works  might  have  the 
most  serious  consequences.  The  amount  of  arsenic  in 
the  samples  of  sul^Dhuric  acid  from  Messrs.  Bostock's 
works  and  supplied  by  Messrs.  Nicholson  varied  from  1-4 
to  2-6  per  cent,  by  weight  of  arsenious  acid.  As  Messrs. 
Xioholson  were  delivering  to  Bostock's  seven  to  ten 
tons  of  this  acid  weekly  for  a  period  of  eight  months, 
from  four  to  six  tons  of  white  arsenic  were  used  in 
the  preparation  of  this  glucose  and  invert  sugaj  during 
that  i^eriod,  and  it  is  not  surprising  that  the  effects 
have  been  so  disastrous.  A  further  result  of  this 
investigation  hais  been  the  discovery  that  arsenic  is 
in  small  quantity  frequently  present  in  beer  apart 
from  the  use  of  contaminated  sugar.  The  amount 
is  very  variable,  ranging  from  five  parts  in 
10,000,000  to  the  slightest  traces.  The  possibility  that 
occasionially  the  amount  may  greatly  exceed  the  largest 
quantity  found  in  the  course  of  the  inquiries  cannot  be 
ignored,  and  it  was  obviously  important  to  discover  the 
source  of  the  contamination.  In  malt  variable  quantities 
of  arsenic  Tvere  found,  and  it  was  also  observed  that  the 
quantity  varied  in  different  .samples  from  the  same 
malting.  The  large  quantity  of  malt  used  in  brewing 
makes  any  impurity  a  very  serious  matter,  and  inquiries 
were  made  to  discover  the  source  of  the  contamina/tion. 
I  visited  several  malt  kilns  and  various  samples  were 
submitted  to  analysds,  and  it  was  proved  that  prac- 
tically all  the  arsenic  was  introduced  in  the  procps,-. 
of  kilning  and  the  amount  varied  with  the  fuel  used. 
Thus  in  malt  dried  with  gas  coke  fires  arsenic  was  found 
in  considerable  quantity,  reaching  l-SOth^  grain  per  pound, 
which  might  produce  as  much  as  l-32nd  grain  of 
arsenic  per  gallon  of  beer  when  used  in  brewing." 
That  is,  provided  all  the  arsenic  got  through  into  the 
beer,  which  is  an  impossibility  in  actual  practi(;e,  be- 
cause the  arsenic  cintsined  in  the  original  ingredients 
does  not  all  get  through  into  the  beer.  Some  is  taken 
■"-P  by  the  yeast,  some  is  rieposited  on  the  copper  and  the 
-'.ssel  and  some  is  probably  thrown  down  in  the  course 


of  the  precipitation  of  the  albumoses  in  the  cooling  of  j/,.  £  jj 
the  wort  m  brewing.  Tattn  'mll. 

"In  those  dried  with  washed  smelting  coke  the  quan-   

tity  was  less,  and  in  those  dried  with  anthracite  coal  22  Feb.  1901. 
the  quantity  was  least.  Some  malts  were  found  prac- 
tically  free,  and  these  it  was  discovered  had  gone  tlirough: 
another  process  after  kilning,  viz.,  brushing  and  polish- 
ing, which  appeared  to  remove  the  impurities  from  the  c]f.i-ived  from 
surface  of  the  malted  grain,  where  it  is  deposited  from  -jig  f^gj 
the  furnaces  in  process  of  kilning.  It  is  interesting  to  <  he  kiln, 
note  that  the  samples  most  free  from  arsenic  were  dried 
on  kilns  constructed  on  the  double  floor  principle.  Some 
roasted  malts  were  also  found  quite  pure,  and  these  had 
been  roasited  in  drums  after  being  dried  in  the  usual 
kilns,  the  polishing  in  the  heated  drums  apparently 
removing  any  arsenic.  From  these  re-sults  it  would  ap- 
pear that  it  is  veiy  desirable  that  anthracite  coal  alone 
should  be  used  for  kilning  malt,  and  that  the  malt  should 
invariably  be  brushed  and  polished  before  grinding  for 
the  mash-tub.  It  would  also  appear  that  if  malt  could 
be  dried  in  drums  without  any  contact  with,  the  fumes 
from  the  fuel  without  losing  its  flavour,  it  would  be  the 
most  satisfactory  method.  Six  sam.ples  of  barley 
were  examined,  and  three  proved  to  contain  traces 
of  arsenic.  It  was  ascertained  on  further  inquiry  that 
two  of  these  had  been  kiln  dried,  so  that  only  four 
samples  of  pure  barley  were  analysed,  and  one  con- 
tained a  slight  trace  of  arsenic.  There  is  not  the  slightest 
danger  of  beer  being  contaminated  from  the  barley  itself, 
as  in  the  process  of  malting  and  brewing  the  slight  trace 
present  in  the  grain  would  be  so  diluted  as  to  become 
unrecognisable  if  even  it  was  not  lost  in  the  process. 
Twenty  samples  of  hops  have  been  examined,  and  al- 
though small  quantities  of  arsenic  have  been  found  in 
many  of  the  samples,  the  quantity,  taking  into  considera- 
tion the  amount  of  hops  used  in  brewing,  could  not  pos- 
sibly cause  any  injure'  through  the  beer.  Arsenic  w'hen 
present  is  probably  due  to  the  same  cause  as  in  malt, 
that  is,  the  use  of  impure  fuel  in  kilning,  or  the  use  of 
impure  sulphur  on  the  fires.  It  is  difficult  to  conceive 
that  contamination  could  be  conveyed  to  beer  through  the 
medium  of  yeast.  The  yeast  appears  to  have  some  power  Arsenic  in ' 
of  taking  up  arsenic,  but  its  influence  would  probaWy  yeast, 
have  the  direction  of  diminishing  the  amount  in  the  beer  ' 
and  not  increasing  it." 

27.  Might  not  yeast  that  had  been  used  from  a  pre- 
vious brewing  cainy  wnth  it  the  arsemc  ? — Tliat  opens  a 
question  that  is  being  invesibigated  at  the  presemt 
moment  by  Professor  Delepine.  Although  it  appealed 
in  the  first  iotstance  that  the  addition  of  a  quantity  of 
yeast  whidh  increases  laigely  in  the  process  of  brewing 
— the  quantity  added  to  the  wort  grows  to  a  very  great 
extent  in  tllie  process  of  brewing — at  the  end  of  the  time 
the  whole  of  that  yeast  is  found  to  oon*ain  arsenic  if 
arsenious  yeast  be  used  ;  but  still  I  believe  Professor 
Delepine  haiS  found  that  s-rongly  contaimi'na*ed 
arsenious  yeast  wiffl  give  a  little  arsenic  to  beer  which 
otherwise  would  be  pure.  That  is  the  outcome  of  ex- 
peiiment'S  which  he  is  at  present  completing. 

28.  {Prof'-ssor  Thorpe.)  Do  you  know  in  what  form 
the  arseniic  is  in  tire  yeast? — •!  do  not.    I  go  on  to  say  : 

"The  analysis  of  certain  samples  given  in  Professor 
Delepine's  report  shows  that  the  possibility  of  con- 
tnimination  witih  arsenic  from  these  substances  cannot  be 
disregarded:!,  and  they  should  be  carefully  watched.  The 
use  of  preservatives  opens  up  the  furtlier  c[uestioii  of  the 
possibility  of  the  use  of  substiances  which  'might  he  dan- 
gerouis  in  other  ways,  but  it  must  not  be  forgotten  that 
they  are  only  used  in  very  small  quantities.  My  con- 
clusions are  :  (1)  It  may  be  considered  proved  by  the 
clinical  symptoms,  the  presence  of  arsenic  in  the  urine 
of  patients,  and  in  the  body  of  patientis  who  died,  that 
the  cause  of  this  outbreak  of  epidemic  disease  was 
poisoning  by  arsenic." 

Dr.  Dixon  Mann  and  Dr.  Stevenson  found  it  in  the 
body.  We  rejwrt  here  an  analysis  by  Professor  Delepine 
of  a  samiple  of  urine  icontaining  a  laige  quantity  of 
arsenic  : 

■■  (2)  That  the  arsenic  was  due  to  the  driinking  of  beer 
in  the  preparation  of  which  s'ugar  from  Messrs.  Bostock 
and  Oo.  was  used,  and  that  this  sugiar  was  prepared  from 
exceedingly  contaminated  sulphuric  acid  supplied  by 
Messrs.  Xicholson,  of  Leeds.  It  may  be  -stated  clearly 
that  if  beer  had'  -been  brewed  fi'om  malt  and  iiops  alone 
no  serious  damage  from  poisoning  ^^■ith  ansenic  could 
have  occurred,  ailthough  malt  more  or  les:s  impure  miglut 
have  been  used  by  the  brewer  ;  and  in  the  liglit  of  the 
results  of  this  inrestigaitton  it  may  be  considered  equally 
certain  that  there  is  no  reason  why  beer  brewed  from 
malt  and  liops  should  under  any  circumstances  fiint-ain 
more  than  tjtjtj  grain  per  ga'lon.  as  the  use  of  anthracite 
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22  Feb.  1901.  prtepared  are  absoJutely  innocuous  substances,  and  con- 
bideriui^  tlie  fact  tlhat  chemical  .science  is  progres'sing  so 
rapidly  in  the  dllnectsion  of  replacing  iiaiural  products 
with  im-anuifaobured  articles,  it  ^would  appear  unreaso.naible 
to  forbid  the  use  of  these  substances,  provided  t'. at  sf-mo 
means  may  be  devised  by  which  carelessness  of  one  or 
more  individuals  can  be  prevented  from  endangering  tlie 
lives  and  health  of  the  pubMc.  At  tlie  sajiie  time  it 
eliould  be  recognised  ibhat  any  person  rep'iacang  a  natural 
substance  by  a  imanufaotured  article  in  tlie  preparation 
of  lany  food  stufl's,  taikes  upon  Mmself  the  res'ponsibility 
of  seeing  that  no  iiijuiy  shall  ever  result  from  such  sub- 
etituition.  This  naturally  applies  to  many  things  in 
addition  to  beer.  The  only  method  rof  prevention  is  to 
go  to  the  fountain  head  and  deal  with  the  chemical  manu- 
facturer, as  many  articles  are  prepared  for  food  by  .simull 
and  ignorant  tradespeople  who  might  use  dangerous  sub- 
etances  without  any  knowledge  of  the  danger.  I  would 
suggest  that  chemlioal  manufaotureits  be  compelled  by 
law  to  label  every  article  whether  apparently  meant  for 
use  in  the  preimratiiion  of  food  stuffs  lor  mot,  which  con- 
tains any  known  poison,  with  a  statement  that  such 
poison  (naming  it)  is  presenit.  This  could  only  be  pro- 
perly carried  out  under  the  isupervisfion  of  inspectors 
under  the  Centrail  Government.  The  Foods  and  Drugs 
Act  should  also  be  amended  so  as  to  make  the  con- 
tamination 'of  footl  stuffs  with  poi.ssonoiie  matter  in  appre- 
ciaJble  quanitity,  whether  to  a  dangerous  extent  or  not, 
and  whether  to  the  knowledge  of  the  seller  or  not,  an 
offence  wMiih  the  .meaning  of  the  Act,  as  it  is  obvious 
that  the  pres'ence  of  a  poison  in  a  smal  l  quantity  is  O'ften 
tin  indication  that  there  is  distinct  danger  of  a  dtaigerous 
quantity  being  introduced  at  any  time." 

I  paus'e  there  to  add  that  the  seiller  can  ailways  and 
ought  always  to  protect  hims'eilf  by  obtaining  a  warranty 
from  the  person  from  whom  he  obtaiins  the  substance  he 
sells. 

"  Sulphuric  acid  made  from  native  Sicilian  sulphur 
ehiould  alone  be  used  in  anj-  process  w'hich  might 
affect  food.  This  investigation  has  shown  the  great  im- 
porltance  of  some  improvement  being  (made  in  tho 
arrangements  for  the  notification  to  the  healtli  autliori- 
ties  of  outbreaks  of  disiease.  Certiain  specified  infecti- 
ous diseases  are  notified  under  the  Infectious  Diseases 
Notification  Aot,  but  it  sliould  be  recognised  by  the 
medical  profession  that  the  public  have  provided  an 
organisation  for  the  express  purpose  of  dealing  with 
outbreaks  of  disease,  and  notification  of  any  disease  of 
aoi  unusual  character  should  take  place,  as  a  matter 
of  course.  In  this  instance  a  large  number  of  people 
were  killed  and  a  vast  number  were  more  or  less  seri- 
ously affected  from  the  beginning  of  June,  the  number 
increasing  steadily  up  to  the  end  of  November  in  Man- 
chester, Liverpool,  Salford,  and  nuany  other  towns,  but 
it  never  seems  to  have  occurred  to  anj'one  that  it  was 
worth  while  to  jiut  the  machinery  of  an  official  inquiry 
into  the  -cause  of  all  this  unusual  sickness  into  motion, 
until  Dr.  Cran,  of  Regent  Road,  Salford,  called  upon 
me  on  the  9th  of  November  ;  and  I  very  much  doubt  if 
the  other  medical  officers  of  health  received  any  intima- 
tion until  the  press  published  Dr.  Reynold's  discovery. 
I  find  that  there  is  an  order  of  the  Local  Government 
Board  issued  in  1879  requiring  lists  of  oases  of  new 
sickness  treated  by  tlie  Poor  Law  Medical  Officers,  to 
be  sent  regularly  to  the  Medical  Officer  of  Health.  I 
do  not  know  whether  this  oi'der  has  ever  been  recalled 
but  it  has  certainly  fallen  in  desuetude.  If  still  in  force 
it  should  certainly  be  carried  out,  and  it  would  be 
advantageous  if  the  Local  Government  Board  would 
regulate  the  fees  to  the  Clerk  to  the  Union  wihich  can  be 
I'rovision  paid  under  it.  This  inquiry  has  shown  that  there  is 
needed  for  urgent  need  for  some  provision  whereby  regular  scienti- 
continuous  fic  investigation — chemical  and  physiological — ^into  the 
scientific  constitution  of  food  stuffs  and  their  adulterants,  can  be 
investigation  carried  on  continuously.  This  would  tend  to  prevent 
of  food-stuffs.  £imila.T  calamities  to  the  one  from  ^^^lioh  we  have 
suffered,  and  at  the  same  time  provide  a  readily  accessi- 
ble staff  of  trained  observers  to  deal  with  such  emergen- 
cies should  they  arise.  In  the  present  instance  but  for 
the  exceptional  kindness  of  Professor  Delepine  it  would 
have  been  imposisible  to  have  traced  and  checked  with 
reasonable  promptitude  this  esteinsdve  poisoning  in 
Salford." 
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29.  (Oil airman.)  Can 
population  of  Salford  ?- 

30.  Referring  to  a  statement  on  page  26,  you  say  :  "  It 
should  be  clearly  stated  that  the  most  careful  inquiry 
m  Salford  has  failed  to  discover  any  case  of  this  type 
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of  illness,  the  symptoms  of  which  did  not  commence 
prior  to  the  1st  December  last."  What  steps  iiave  been 
taken  to  inquire  into  cases  of  illness  after  December  1st? 
I  out  this'  question  in  order  that  the  Oommission  may 
be  satiisfied  that  the  epidemic  then  came  completely  to 
an  end  in  Salford  ? — ^I'mmedialtely  after  the  begininiing  of 
December  I  sent  out  forms  to  every  medical  practitioner 
in  Salford  lasking  for  parti clars  of  any  cases  that  lie  could 
give  to  me.  I  received  lists  from  a  large  number,  and 
subsequently,  early  in  January,  I  sent  agaiin  and  in- 
quired from  these  gentlemen  as  to  any  further  cases 
that  had  ooime  to  their  knowledge.  I  received  tliem  also 
froim  the  Poor  Law  authorities  and  from  the  hospitals. 
The  result  was  that  in  Januarj'  I  heard  of  39  oases  that 
had  arisen  and  were  not  included  in  the  original  list. 
These  39  cases  were  inquired  into,  and  in  every  instance 
the  illness  was  found  to  have  commenced  before  the  1st 
December,  the  illness  in  some  cases  going  back  to  the 
middle  of  the  summer. 

31.  Then  there  was  a  statement  on  page  32  of  your 
reqiort,  where  yoti  say  :  "  Glucose  is  used  for  a  number 
of  purposes,  namely,  malt  substitute  in  brewing,  in  the 
preparation  of  leather,  by  iam  makers  (especially  makers 
of  wlhole  fruit  jams,  wfhidh  fetch  the  highest  prices),  in 
confectionery,  anid  in  the  preparation  of  the  clear  break-  • 
fast  s'yrups,  whiich  in  many  cases  are  almost  entirely 
glucose."    Ar  medical  officer  of  heailth,  have  you  any  i.fo  arsenic 
knowledge  of  any  cases  of  illness  resulting  from  any  of  found  in 
these  substances,  confectioneries,  jams,  or  syrups  ? — I  other  food* 
have  not.    Samples  of  these  substances  have  been  ana-  made  with 
lysed,  but  with  entirely  negative  results.  glucose. 

32.  {Professor  Thorpe.)  Were  those  samples  of  English 
manufacture  or  of  foreign  mianufacture  ? — I  cannot  say. 
They  were  samples  bought  in  the  ordinary  way  in  the 
shops. 

33.  (Chairman.)  How  many  samples  of  such  jams  or 
syrups  have  been  investigated? — The  number  is  not 
large.  I  could  not  say  exactly  ;  I  should  think  not 
more  than  ten  samples  in  all. 

34.  There  is  a  question  which  perhaps  I  should  not  \ 
put  to  you,  but  if  you  can  answer  it,  well  and  good,  | 
but  if  not,  never  mind.  Have  you  any  means  of  know-  i 
ing  whetlier  Bostock's  sugar  was  used  for  any  other  of  a 
tlieee  food  stuffs,  or  was  it  solely  sent  out  tio  brewers  ? 

— It  was  stated  in  evidence  more  than  onoe  in  the 
Coroner's  inquiries  that  Bostock's  invert  sugar  and  glu- 
cose were  supplied  to  no  one  but  brewers.  I  obtained 
thait  information  in  tlie  first  instance  on  my  first  visit 
to  Bostock's  works. 

35.  Also  I  wish  to  ask  a  question  in  respect  of  Nichol- 
son's.   The  information  you  have  had  from  Nicholson 
you  refer  to  on  page  7,  where  you  say  you  had  failed 
to  get  any  informat'ion  which  could  explain  the  reason 
for  the  epidemic  commencing  in  June.    Was  there  any 
reticence  on  the  part  of  Nicholsons  in  answering  ques- 
tions ? — I  explained   the  position  to  Messrs.  Nicholson,  Explanatioi 
that  an  epidemic  of  arsenical  poisoning  had  broken  out,  of  Messrs. 
which  commenced  in  June,  and  that  it  had  been  traced  Nicholson, 
to   Bostock's   sugar,   and  through  Bostock's  sugar  to 
their  acid,  and  I  asked  them  if,  since  the  beginning  of 
.January,  they  had  made  any  change,  or  what  changes 
they  had  made  in  the  sources  of  their  pyrites. 

36.  Since  the  beginning  of  January  last  year? — Yes, 
1900.  I  asked  if  they  had  made  any  change  in  the 
source  of  their  pyrites  used  in  the  manufacture  of  the 
sulphuric  acid,  of  if  they  had  made  any  change  in  the 
Bulphuric  acid.  They  told  me  tliere  had  been  no 
change. 

37.  It  was  only  from  the  evidence  given  before  the  Man- 
chester Coroner  that  you  are  able  to  make  the  statement 
which  appears  regarding  the  change  in  the  aoid? — That 
IS  so.  TTp  to  th;it  time  it  was  a  very  difficult  and  un- 
explainable  problem  as  to  why  the  epidemic  should 
have  begun  in  .June,  but  the  coroner's  inquiry  cleared 
it  up.  T  should  explain  that  I  think  it  is  due  to 
Messrs.  Nicholson  to  say  that  when  I  saw  them  it  was 
on  a  Saturday  afternoon,  and  their  works  were  closed. 
I  saw  the  jiartners,  and  they  said  so  far  as  they  could 
remember — that  was  the  way  they  put  it — there  had 
been  no  change  made  either  in  the  sources  of  their  sul- 
phuric acid  or  in  the  deliveries  to  Messrs.  Bostock. 
That  is  what  they  told  me  at  that  time. 

38.  It  would  not,  therefore,  be  fair  to  consider  that 
there  was  any  wilful  reticence? — I  do  not  think  it 
would  be  fair  to  think  so. 

39.  The  evidence  that  they  gave  before  the  Coroner 
then  contains  the  information  on  whicili  this  is  founded?' 
— ^It  does. 
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MINUTES  OF  EVIDENCE. 


40.  I  just  wished  to  know  that,  and  to  have  our  minds 
disabused  of  the  idea  that  there  was  any  wilful  reti- 
cence on  their  part  ? — I  should  not  like  to  say  there  was. 

41.  Eeferring  to  page  31,  and  the  table,  I  see  tliat  yw 
refer  to  tlie  beer  brewed  from  Bostock's  sugar  containing 
on  the  average  l-32nd  of  a  grain  of  arsenic  per  pint. 
Casting  one's  eye  over  the  numbers  in  the  table  giving 
the  quantities  pei  gallon,  there  being  8  pints  in  a 
gallon,  one-eighth  part  of  the  nuimbers  in  Table  I.  would 
show  the  numbers  on  which  the  average  l-52nd  is 
fouoded  1 — Xot  quite,  because,  for  instance,  some  of  the 
moTe  contam'i mated  beers  are  beers  thai  are  Siold  most 
largely  in  the  borough,  and  that  statement  uf  l-52nd 
cannot  be  said  to  be  a  scientihc  average  at  all.  It  is 
simply  a  rough  average  from  a  general  consideraition  of 
all  the  conditions. 

42.  And  to  form;  a  correct  average,  of  course,  one 
would  need  to  weigh  the  figures  given  in  Table  1  with 
factors'  depending  on  the  quantities  of  the  particular 
samples  that  were  produced  and  consumed? — ^Yes. 

43.  A  factor  for  the  quantity  would  need  to  be  multi- 
jjlied  into  the  numbers  here  before  taking  an  average  ? 
— It  would. 

44.  I  wish  to  be  clear  on  that  point.  We  may  think 
of  l-32nd  of  a  grain  of  arsenic  per  pint  as  being  an 
approximate  average  ? — Yes,  that  is  so  ;  it  do'cs  not  pro- 
fess to  be  anything  more  than  approximate-  I  am 
i:)ersonally  of  opinion  that  it  is  putting  it  at  a 
minimum.  Some  of  the  beers  have  certainly  been 
]iiuch  more  cOintajnin'a.ted  than  others.  The  beers  from 
the  same  brewery  vary  at  differenit  times,  and  I  believe 
that  if  we  had  had  it  ore  beer  to  go  on,  we  could  have 
<lijne  better.  The  difhculty  is  that  adl  the  beer  has  Qcr.e 
as  far  as  we  are  concerned.  We  have  not  been  able  to 
obtain  any  of  the  beer  since  the  beginning  of  Decemiber, 
and  our  inquiry  into  it  has  beeai  limited  somewilia/t  in 
tha.t  way.  13ut  I  believe  more  would  have  been  found  if 
we  could  have  had  more  beer  to  work  on.  That  is  simply 
;ni  opinion — it  is  not  worth  much. 

45.  It  is  certain  that  in  many  cases  the  quantity  was 
more  than  l-32nd  of  a  grain  per  pint? — It  is. 

46.  (Sir  William  Hart-Dyke.)  Yon,  of  course,  wish 
the  Commission  to  undeiisttand,  so  far  as  this  lar^e  and 
sudden  moittality  was  concerned,  that  the  cause  was 
clearly  defined  by  the  limit  which  you  give  of  Deceniber 
1st?— I  do. 

47.  And  after-  the  various  in've&tigations  into  the  sub- 
jeot,  and  the  alarm  thai  was  caused,  and  the  large  dis- 
trict wWdh  was  supplied  wiith  this  drinliing  material, 
YOU  can  point  to  December  1st  as  a  date  which  in- 
dicates clearly  no  doubt  as  to  what  the  s.pecial  mortality 
t-ame  froan  at  tha-t  period  ? — That  is  so. 

48.  You  point  rather,  do  you  not,  on  page  12  of  your 
report,  to  the  possibility  that  for  many  years  past,  <oi 
for  a  conisideiiaible  period,  the  tj'pe  of  disease  which  has 
been  called  alcohdlic  neuritis  may  have  been  miscalcu- 
lated by  medioai  mem,  and  it  may  be  possibly  that  it 
proceeded  from  otJlier  causes,  that  is  to  say,  from  the 
presence  of  arsenic  in  the  beer? — J.  think  that  for  this 
reason^ :  that  wheal  this  particular  attack,  which  I  think 
is  clearly  traceable  to  one  particular  lot  of  arsenic  con- 
'tained  in  one  partioular  s'ulbstance — which  is  arsenic  per 
se — wilien  this  occurred,  the  medical  pnactitioners  did  not 
recoigniise  it,  and  they  did  not  reoogniise  it  for  the 
simple  re^asoaii  that  it  was  praotically  the  same  thing  they 
iiad  been  treating  before  whidh  h^ad  gone  by  another 
name. 

49.  C Chairman.)  What  calledl  their  attention  to  it 
was  the  great  increase  in  such  illnesses  ? — Quite  so. 

50.  There  was  an  abnormal  increase  ? — ^Yes.  It  ran 
for  five  months  before  anyone  thought  of  investigating  it. 

51.  ( Sir  William  Hart-Dyke.)  You  said  further  on 
in  the  report  that  there  could  he  no  doubt  that  only  a 
portion  of  the  total  number  of  cases  came  to  your  know- 
ledge or  to  the  knowledge  of  medical  men  ? — I  mean  that 
to  my  knowledge. 

52.  I  suppose  you  have  been  medical  officer  for  some 
years? — For  three  years. 

53.  And  yon  have  an  intimate  knowledge  of  the  dis- 
trict ?— Yes. 

54.  And  you  know  a  great  deal  also  of  the  habits  of 
the  people? — Yes._ 

55.  Have  you  any  notion  as  to  what  proportion  of 
cases  have  probably  escaped  altogether  ? — I  have  not. 
It  is  a  problem  on  which  I  have  thought  a  great  deal, 
"but  I  can  see  no  way  of  getting  at  any  information  that 


would  be  valuable.    The  strongest  indication  that  there    j/,..  q_ 
has  been  a  great  amomit  of  illness  beyond  what  we  know  TaHcrsall 
of  is  in  the  great  dropping  oflf  in  the  amount  of  beer       _  — 
drinking.    It  became  a  joke  in  the  workshops  in  the  22  Feb.  1901. 
borough  when  men  fel  lil  that  they  had  been  drinking 
beer. 

56.  {Chairman.)  There  was  evidence  of  that  before  Uegrdrinkine 
November  or  December? — This  was  two  months  at  least  diminishing 
before  I  had  any  knowledge  that  there  was  any  special  ]jy;o,e  caus^ 
illness.  of  outbreak 

57.  The  workmen  themselvesi  had  found  there  was  (iiscovered. 
something  wrong  with  the  beer  ? — Yes. 

58.  Did  they  drink  other  beer,   or  give  up  drinking 
beer  ? — ^They  drank  whisky,  I  think. 

59.  (Sir  William  Hart-Dyke. )  But  previously  to  that 
is  it  not  possible  that  in  very  many  cases,  where  a  person 
may  have  felt  he  had  dl-aiik  more  than  he  ought  to  have 
drank,  he  may  have  attributed  any  illness  he  sufi'ered 
from  to  excess,  and  therefore  have  been  rather  averse 
to  approaching  a  medical  man  ?t^As  I  say,  I  heard  of 
no  cases  except  amongst  the  poorer  classes  of  the  popu- 
lation. I  do  know  that  members  of  other  classes  have 
sufi'ered,  and  I  am  quite  confident  that  the  few  cases  I 
know  of  are  by  no  means  isolated  ones.  But  at  the  same 
time  people  in  that  position  in  life  would  not  them.selves 
give  any  information,  and  would  be  strongly  averse  to 
their  medioai  men  giving  any  information  with  respect 
to  tlreir  illnesses. 

60.  You  refer  a  little  later  to  the  question  of  brewing  pyiji^m- 
from  malt  only,  and  you  very  rightly  say  that  the  large  knowledge  of 
quantity  used  makes  any  impurity  in  it  a  very  serious  lialjility  of 
matter.    I  suppose  you  have  never  had  the  least  suspicion  gincose  to  be 
of  the  possibility   of  malt  containing  arsenic  ? — I  have  ar.-euical. 
not.    When  this  inquiry  began,  I  may  say  that  the  possi- 
bility of  the  presence  of  arsenic  in  ijeer  never  occurred 

to  my  mind  in  the  first  instance,  although  it  is  refeired 
to  in  Dr.  Wynter  Blyth's  book,  and  there  are  researches 
by  Clouet  and  others.  Still  it  was  not  a  recognised 
thing. 

61.  {Professor  Thorpe.)  Dr.  Wynter  Blyth's  book  makes 
no  reference  to  beer,  does  it? — No.  It  makes  reference 
to  glucose,  and  of  course  knowing  that  glucose  was  used 
in  Ibeer  ;  it  is  not  in  the  article  on  beer  in  Dr.  Wj-iiter 
Blyth's  hook,  to  whidh  I  referred,  but  in  the  article  on 
glucose  ;  had  I  seen  that  reference  I  should  have  pro- 
bably suspected  arsenic  earlier.  As  I  did  not.  and  I 
had  never  heard  of  arsenic  being  in  beer,  I  did  not 
think  of  it. 


62.  {Sir  William  Hart-Dyke.)  You  state  clearly  in 
your  report  that  if  beer  had  been  brewed  from  malt 
and  hops  alone,  no  serious  damage  from  poisoning  with 
arsenic  could  have  occurred? — That  is  my  distinct 
opinion. 

63.  And  you  also  say  that  under  no  circumstances 
could  beer  brewed  from  malt  and  hops  alone  contain 
more  than  Tj  jjy  grain  per  gallon  ? — That  is  provided 
certadn  things  are  done. 

64.  One  being  the  use  of  anthracite  fuel  in  tiie  pre- 
paration of  malt  and  subsequent  brushing  and  polish- 
ing?— ^If  proper  means  are  taken  to  make  the  malt 
free  from  arsenic,  there  is  no  reason  why  any  beer 
should  contain  more.  We  did  not  find  in  any  beer 
brewed  from  malt  of  that  description  more  than  ttJ-^ 
grain  per  gallon. 

65.  And  you  think  that  complete  security  can  be 
obtained  by  a  very  simple  process? — ^I  do. 

66.  You  think  in  fact  that  with  the  commonest  care 
on  the  part  of  the  brewers  the  consumer  would  have 
complete  security? — I  do. 

67.  {Sir  William  Cliurch.)  When  did  you  first  use  in 
the  Register  of  Deaths  alcoholic  neuritis  and  periijlieral 
neuritis  1 — I  should  not  expect  to  find  deaths  attributed 
to  it  earlier  than  1886,  but  froan  1886  onwards  it  became 
generally  known  to  the  medical  practitioner  that  peri- 
pheral neuritis  was  Often  alcoholic. 

63.  It  would  be  1885  or  1885 — I  would  not  be  certain 
(if  the  year — ^that  it  first  appeared  in  the  nomenclatute 
(jf  disease? — That  is  so. 

69.  Then  for  a  considerable  number  of  years  few 
deaths  would  have  been  probably  registered  under  that 
term? — That  is  so. 

70.  So  tliat  it  is  quite  possible  there  might  have 
been  more  deaths  in  1890  and  1891  from  that  cause 
than  appears  in  this  table  ? — I  am  inclined,  as  far  as  an 
opinion  is  worth  anything,  to  think  that  that  small 
rise  shown  in  1893  may  be  considered  to  coirespond  with. 


Risk  from 
aisenic  much 
less  in  all- 
lualt  beer 
than  in  beer 
brewed  from 
•glucose. 


Alcoholic  and 

peripheral 

neuritis, 


8 


ROYAL  COMMISSION  ON  ARSENICAL  POISONING 


Mr.  C.  H. 

Tattersall. 

-2i  Fell.  1901. 


the  rise  in  final  knowledjje  on  the  part  of  t.he  profession 
in  the  use  of  that  term. 

71.  And  yiQU  thiiiik  that  by  1897  that  form  of  disease, 
leading  on  to  death,  was  fairly  generally  recognised  by 
tihe  profession  in  .Salford? — Certainly,  in  our  neigih- 
bounhood. 

{Chairman.)  Alcoholic  neuritis  is  what  you  speaik 
of? 

{Sir  William  Church).  Yes. 

long  been  72.  {Chairman.)  Has  that  been  oonneoted  with  the 

a^^ociated  use  of  spirits,  whisky,  or  gin,  or  brandy,  or  only  with 
with  beer  an  i  the  use  of  beer? — ^It  has  been  considered  generally  that 
not  spirit-'.  alcoholic  neuritis  was  more  likely  to  be  produced  by 
spirits  than  by  beer  ;  but  our  local  experience  in  Man- 
chester all  throug'h — and  I  may  say  tnat  this  subject 
was  worked  out  in  Manchester  by  the  late  Dr.  Ross 
and  Dr.  Dresdhfield — led  me  to-  believe  that  beer 
drinfeers  have  been  the  predominanit  factor  in  the  re- 
turns of  alcoholic  neuritis.  But  it  is  produced  by 
spirits,  and  believed  to  (be  more  produced  by  spirits  than 
by  beer. 

73.  {Sir  William  Church.)  Has  it  not  been  found, 
since  the  form  of  disease  has  been  recognised,  that  it 
is  generally  more  fatal  in  women  than  in  men  ? — That 
is  the  case,  I  believe. 

74.  And  men  drink  more  beer,  do  they  not,  than 
women  ? — ^Tlhey  do.  They  drink  more  spirits  also.  I 
say  they  do,  but  I  mean  they  are  believed  to  do  so. 
My  own  impression,  from  tlie  habits  of  the  population 
tliat  I  have  studied  locally,  and  it  is  an  impression 
which  it  is  impossible  to  adduce  positive  facts  to  prove, 
is  that  the  heavy  drinker,  the  drunkard,  certainly, 
takes  a  larger  quantity  of  alcohol  than  women  drinkers  ; 
but  the  average  moderate-drinking  man  does  not  take 
as  much  as  the  average  woman  drinker,  who  sits  at  home 
and  sends  round  the  corner  for  a  jug  of  beer  twice  or 
tlhree  times  in  the  course  of  the  day.  She  certainly 
takes  more  than  is  generally  believed.  That  is  my 
opinion. 

75.  But  you  have  no  reason  for  thinking  that  women 
are  more  apt  to  suffer  from  ordinaiy  araenical  poisoning 
than  men? — I  have  no  reason  to  think  so.  These  figures 
would  seem  to  show  tliat  men  suffered  nearly  as  often 
as  women,  only  they  did  not  die.  The  mortality  was 
mnch  more  severe  among  the  women.  I  refer  to  the 
figures  at  page  24. 

Particulars  us  to  Age  and  Sex  obtained  resi)ecting 
4.57  Cases. 


Incidence 
on  sex, 


Females. 


Males. 


0—20  

20—25   

4 

2 

25— .SO  

32 

6 

30—35   

23 

21 

35—40   

39 

37 

40—45   

34 

67 

45—50        -       -       .       -  . 

41 

45 

50—55  ----- 

211 

21 

55—60   

11 

21 

(Iver  60      -       -       -       -  - 

15 

13 

224 

233 

Explanations 
of  Messrs. 
Nicholsons 


76.  The  numbers  affected  are  much  the  same,  224 
and  233?— Yes. 

77.  But  yo'U  will  see  among  tlie  deaths  in  the  para- 
graph above  that  out  of  115  deaths  28  were  males  and 
87  females? — Yes. 

78.  {Br.  Wliifch-ggc.)  The  eases  on  page  24  are 
selected,  are  they  not,  because  they  do  not  mount  up 
to  the  total  of  996? — That  is  so.  Tliey  are  cases  taken 
at  haphazard. 

79.  Page  8,  where  you  give  the  analysis,  shows  a  very 
heavy  incidence  upon  females?* — Yes,  but  there  again 
you  see  a  large  portion  of  the  total  of  the  996  have  no 
particulars  against  them.  In  366  cases  no  particulars 
are  stated. 

80.  {Sir  William  Charcli.)  Messrs.  Nicholson,  in  fact, 
said  tha  t  they  did  not  change  in  any  way  the  source  of 
their  ])yrites? — That  is  what  they  told  me.  They  told 
me  that  their  office  was  closed,  and  they  could  not  get 
fi;t  thear  ibooks,  •mad  they  conld  give  me  no  definite  in- 
forinatdion.  But  that  was  the'ia*  impression  at  that  time. 
What  their  exact  information  is  now  I  cannot  .say.  They 
stated  they  were  Spanish  pyrites  that  they  used,  but 
they  did  not  give  me  the  name  of  the  mine. 

*  Cf.  Q.  8,  p.  3. 


81.  On  page  29  you  say  that  various  other  substances  Mr  (j.  B. 
are  used  in  a  brewery.  I  suppose  you  mean  rather  in  \Taitcrsall. 
brewing  than  in  the  br&weiy  ? — -Yes,  in  brewing.  ^.^  Feb~190i 

82.  In  adtlLtion  to  glucose  you  mention  malt,  bops,   

and  grain.    At  the  foot  of  that  you  refer  to  the  antiseptic 

us'ed  in  ithe  finings  of  the  beer? — I  am  referring  really 
to  what  follows  in  the  other  paragraphs,  the  antiseptics, 
the  finings,  and  the  hop  substitutes. 

83.  {Mr.   Cosmo  Bonsort)  Jusit  on  that  question  of  Arsenic  i 
brewing  I  wish  to  ask  a  question.    You  gave  Sir  William  all-malt 
Hart-Dyke  just  now  the  impression  that  if  beer  was  beer, 
'brewed  entirely  from  malt  and  liops  it  would  not  con- 
tain more  than  a  certain  amount  of  arsenic,  and  you 
mentioned  tliat  you  had  analysed  a  certain  number  of 
samples.    I  presume  you  have  the  declaration  that  it 

was  brewed  from  malt  and  hops  only  from  the  brewer? 
— ^Only  from  the  brewer. 

84.  There  is  no  means  of  analysis? — No. 

85.  There  is  no  means  by  which  you  can  tell  whether 
the  finished  beer  is  brewed  from  malt  alone,  or  from 
malt  mixed  with  glucose? — No.  There  was  a  prosecution 
in  Nottingham  where  the  analyst  stated  that  some  glucose 
had  been  used  in  the  beer,  but  I  do  not  know  the  pro- 
cess by  which  he  would  tell  that  glucose  was  present  in 
the  beer. 

86.  Not  after  fermentation  ? — I  do  not  know. 

87.  Ntit  if  it  was  brewed,  ceiitainly  not.  It  might  be 
if  it  had  not  been  fermented,  but  I  do  not  think  there  is 
any  process  ? — I  do  not  know  of  one. 

88.  I  tJiink  the  disease  is  very  much  of  the  same  char-  No  ead  in 
acter  as  comes  from  lead  poisoning  ? — All  the  metallic  beer,  ^ 
potisonings  have  similar  characteristics. 

89.  So  far  as  you  know,  there  was  no  trace  of  lead 
podsoning  in  any  of  these  beers  ? — Tliey  were  all  exam- 
ined for  it. 

90.  And  you  satisfied  yourself  practically  that  it  was  ^ 
arsenic  ? — Decidedly  ;  I  satisfied  myself  it  was  not  lead  M 
in  the  first  instance,  because  lead  was  the  first  thing  ^ 
I  thought  of  as  soon  as  I  heard  of  the  cases. 

91.  {Sir  William  Church.)  Lead  poisoning  is  easily  . 
recognised? — Y'es,  it  has  certain  characteristics.  U 

92.  It  is  very  easily  recognised  by  a  medical  man  by  I 
certain  definite  signs? — ^Yes.  ffj 

93  {I'rofcssor  Thorpe.)  Would  vou  kindly  tell  the  Com-  Questions 
mission  why  vou  know  that  the  higher  alcohols,  espe-  of  higher 
oially  amyl   alcoihol,  produce  peripheral   neuritis?— I  alcohoJ'- 
know  of  it  because  of  a  series  of  experiments  carried  on 
in  the  Owens  College  kboratoi-ies  some  years  ago,  under 
Professor  Delepine's  super^-ision.    He  experimented  for 
a  considerable  period  of  time  on  the  feeding  of  animals 
with  various  forms  of  alcohol,  and  one  of  his  results 
was  that    amyl  alcohol  in  compsvrativeily  small  doses 
rapidly  produced  peripheral  neuritis.    Dr.  Kerr  is  the 
gentleman's  name. 

94.  The  practical  significance  of  that  observation  would 
be  therefore,  a  prirnd  facie  case  against  beer  producing 
peripheral  neuritis ?— Not  neces.'^arily,  because  ethyhc 
alcohol  be  found  did  produce,  only  to  a  smnUer  degree, 
iind  in  much  slower  time,  similar  results. 

95.  But  beer  does  not  contain  any  sensible  quantity 
of  amyl  alcohol  ?— I  was  referring  to  ethylic  alcohol. 

96.  I  was  asking  with  respect  to  amyl  alcohol?— 
Beer  in  the  ordinary  way  does  not  contain  any  per- 
ceptible quantity  of  amyl  alcohol. 

97.  Ethylic  alcohol  would  not  be  considered  one  of 
the  higher  alooihols? — ^No. 

93.  Therefore  there  is  a  prima  facie  case  against 
beer  producing  peripheral  neuritis? — ^No,  because 
ethylic  .alcohol  will  ai'SO  produce  similar  results,  li 
(continued  for  a  much  greater  length  of  time. 

99.  You  mean  it  requires  much  larger  doses?— ies, 
it  requires  much  larger  doses. 

100.  Whisky  may,  of  course,  contain  sensible  quan- 
tities of  amyi  alcohol? — ^It  may. 

101.  And,  therefore,  there  would  be  a  primd-facie 
case  why  whisky  should  give  peripheral  neuritis  and' 
beer  not? — That  is  so. 

102.  But  you  do  not  find  that  is  the  ease  ?— I  should 
not  like  to  say  that  whisky  does  not  produce  peri- 
pheral neuritis'.  I  am  inclined  to  think  that  whisky 
does  produce  peripheral  neuritis. 

V)7).  I!id.  I  rather  gather  that  you  told  us  that  from 
your  exf)(^rience  in  Manchester  you  had  not  been  able- 
to  connect  peripheral  neuritis  with  tlie  habit  of  whisky 
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7.  H.    drinking^ — 1  was  trying  to  explain,  and  I  may  not 
r-mil.    have  put  it  clearly.    It  is  generally  considered  that 
spirit  drinking  is  the  cause  of  peripheral  neuritis,  but 
1901.        found  in  Mandhester  that  although  -wQusky  is  a 
cause,  beer  is  a  commoner  cause  than  has  been  gene- 
rally supposed,  even  before  this  outbreak  occurred. 

104.  I  think  the  woird  you  used  was  that  it  was  the 
"predominant"  cause? — I  think  that  is  our  experience 
in  Manchester,  that  it  is  the  ptedooninant  cause,  but 
it  is  not  considered  to  be  so  eleew'here. 

105.  {Sir  William  Church.)  Do  you  say  it  is  the  pre- 
dominant cause  of  the  disease  you  have  had  going  on 
in  Manchester? — Tea. 

106.  (Chairman.)  Is  there  any  difference  between 
peripheral  neuritis  and  what  may  be  called  alcoholic 
neuritis  ? — ^No. 

107.  (Sir  William  Church.)  Peripheral  neuritis  may 
arise  from  many  causes  besides  alcohol  ? — That  is  so. 

108.  Or  mineral  poisoning? — Yes. 

109.  For  instance,  to  use  a  ooanmion  illustration,  it 
is  an  exceedingly  common  sequela  to  dipliftheria  and  other 
diseases,  and  therefore  I  would  like  the  Commission 
to  understand  that  alcoholic  neuritis  and  peripheral 
neuritis  are  not  neoeasarHy  one  and  the  same.  They 
are  both  peripheral  neuritis,  but  there  may  be  peri- 
pheral neuritis,  as  we  know,  arising  from  other  causes 
besides  either  alcohol  or  mineraJl  poisoning? — Quite 
so. 

110.  [Chairman.)  Peripheral  neuritis  produced  by 
alcohol  may  be  oadled  alcohlolic  neuritis  ? — Thaib  is  ex- 
actly what  it  is. 

■  •  111.  (Professor  Thorpe.)  I  think   it  would  be  de- 

Igi.s°°  eiirable  that  we  should  get  clearly  on  the  notes,  if  Dr. 
ion'  Tattersall  could  give  us  the  information,  precisely  what 
he  learned  on  the  occasion  of  his  interview  with 
Messrs.  Nicholson's,  as  distinct  from  what  he  gathered 
in  the  course  of  the  evidence.  How  long  was  your  in- 
terview with  Messrs.  Meholson  ? — I  should  think  about 
an  hour. 

112.  Could  yO'U  summarise  exactly  what  you  learnt? 
— That  they  had  made  no  change  in  tlie  source  of  their 
pyrites  during  the  then  current  year,  1900,  at  any  rate 
up  to  June.  I  only  asked  up  to  June — asked  from 
January  to  June — ^that  so  far  as  they  could  then  re- 
member— ^and  they  were  not  at  their  works,  and  the 
books  were  not  available — ^they  had  always  delivered 
to  Bostock's  ordinary  B.O.Y.,  brown  oil  of  vitriol. 
Bostock's,  they  explained,  were  very  small  customers, 
and  they  had  no  personal  knowledge  of  them  in  any 
way.  They  oould  not  remember  any  change  ha.ving 
taken  place  during  that  year  that  could  possibly 
account  for  the  alteration.  They  knew  perfectly  well 
that  the  common  brown  oil  of  vitriol  contained  arsenic. 

113.  Did  tliey  say  that  they  knew  that  that  Which 
they  sent  to  Bostock's  contained  arsenic  ? — No,  ther 
said  that  their  common  commercial  brown  oil  of  vitriol 
contained  arsenic. 

114.  Did  they  lead  you  to  infer  that  was  what  they 
sent  to  Bostock's  ?— They  did. 

115.  (Sir  William.  Hart-Dyke.)  How  n'any  years  had 
Bostock's  been  their  customers  ? — I  was  told  at  Bos- 

k.        tock's  that  they  had  been  customers  for  20  years. 

116.  (Mr.  Cosmo  Bonsor.)  Had  they  changed  the 
price? — The  price,  I  think,  had  been  changed  at  times 
during  that  period. 

117.  (Sir  William  Hart-Dyke.)  And  had  they  sup- 
plied precisely  tlie  same  type  of  material,  as  far  as 
their  knowledge  went,  in  1900,  as  they  had  supplied 
19  yeai's  previously? — With  the  negotiations  subject  to 
legal  proceedings  at  the  present  time  one  naturally 
does  not  want  to  say  anything  very  definite.  But  it 
struck  me  that  the  negotiations  were  rather  loose.  There 
was  a  want  of  clearness  of  understanding  between  the 
two  firms. 

118.  (Professor  Thorpe.)  That  is  what  you  have  learnt 
-    Bubsequently  ? — Tes. 

119.  You  had  not  learnt  that  on  fflie  occasion  of  your 
interview  ? — No. 

120.  Did  they  state  to  you  that  they  had  no  know- 
ledge of  the  ii'o  to  which  the  sulphui-io  acid  was  put 
by  J?oetock's  ?— They  did. 

121.  Did  they  know,  to  your  knowledge,  that  they 
were  sugar  refiners? — could  not  say  that.  It  io  dLffi- 
cult  for  me  now  to  say  where  what  I  told  them  ends 
ind  where  what  they  told  me  begins. 
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122.  But  you  would  inform  them,  I  presume,  that  Mr.  C,  If. 
senuplos  of  inveit  or  glucose  taken  from  Bostock's  had  fatitrscUl . 
been  found  to  contain  arsenic? — I  did.   

123.  And  that  it  was  supposed  to  be  derived  from  "  ,' 
acid  they  had  supplied  them  with? — 'I  did. 

124.  Was  it  known  to  them  for  the  first  time  that  in- 
vert and  gluoose  was  made  by  Bostock's? — ^They  did 
state  that  they  did  not  know  what  Bostock's  used  the 
acid  for.  They  had  no  idea  what  that  acid  Wcta  used 
for. 

125.  Did  they  have  any  idea  either  that  they  were 
in  any  way  connected  with  brewing  or  brewers? — ^I  do 
not  think  they  had. 

126.  (Chairman.)  Or  with  gluoose? — The  impression 
they  gave  rue — think  I  should  put  it  as  clearly  an 
possible — the  impression  they  gave  me  was  that  they 
knew  very  little  about  Bostock's  ;  flhat  Bostook's  were 
small,  regular  customers,  taking  a  small  quantity 
regularly  from  a  large  works,  and  they  never  troulbled 
about  them  one  way  or  the  other,  and  they  did  not 
give  much  thought  to  it. 

127.  (Sir  William  Church.)  They  were  taking  from  Acid  out-put 
7  to  10  tons  a  week?-^But  I  think  Nioholson's  produce  of  Nicholson' 
about  500  tons  a  week  of  acid. 

128.  For  manure  making,  do  you  mean? — For  all 
sorts  of  chemical  processes.  They  assured  me,  and 
this  was  a  point  I  thought  I  ought  to  enquire  into, 
that  they  did  not  send  any  acid  to  the  maker  of  any 
food  product  of  any  kind  other  than  Bostock's,  and 
Ihey  did  not  know  then  it  was  used  by  Bostock's  for 
that  purpose.  I  thought  it  was  important  to  ascertain 
that  at  once. 

129.  (Chairman.)  Did  Bostock's  manufacture  any- 
thing else  than  gluoose,  or  were  they  manufacturers  of 
gluoose  alone? — ^At  the  time  of  my  visit  they  were 
doing  nothing  but  miaking  brewers'  sugars. 

130.  (Professor  Thorpe.)  I  suppose  you  wish  the  Com- 
mission to  believe  that  it  is  your  own  opinion  that  this 
epidemic  is  clearly  traceable  to  the  use  of  arsenic  in 
the  partiomlar  maniifaotory  of  sugar,  viz.,  Bostock's? — 
That  is  so. 

131.  That  you  think  it  is  solely  to  be  attributed  to 
that  oircumstajice  ? — I  do. 

132.  And  that  to  that  extent  it  is    an  accidental 

Dccurrence? — Quite  so. 

133.  (Chairman.)  The  statement  at  the  top  of  page 
26  regarding  Bostook's  is  derived  from  the  coroner's 
inquest,  is  it  not? — Yes. 

134.  And  marks  where  the  change  to  Nicholson's 
took  place  in  March? — ^Yes. 

135.  You  had  been  told  tliey  did  not  know  of  any 
change  between  the  beginning  of  1900  and  the  be- 
ginning of  .June? — That  is  so.  This  was  the  first  time 
I  had  it  ex]5lained  to  me  why  the  epidemic  began  in 
.Tune,  a  maitter  which  had  puzzled  me  very  much. 

136.  Clearly  the  information  you  got  from  tliem  was 
defective,  but  you  do  not  attribute  blame  to  them, 
because  they  said  they  had  not  full  information  at  the 
time  that  you  called? — Although  I  came  away  from 
their  works  with  no  informiation  of  any  value  to  me, 
they  did  not  give  me  the  impression  that  they  were 
deliberately  Avitbholding  information. 

137.  Had  they  had  their  attention  called  to  it  before? 
— They  said  they  knew  nothing  about  it  until  I  saw 
them. 

138.  (Professor  Thorpe.)  Had  they  not  yet  learned  of 
the  matter  from  Bostook's? — No.  Tdiey  oould  not  very 
well,  because  I  was  at  Bostock's  for  the  first  time  at 
five  o'clock  on  the  Friday  afternoon  in  Liverpool,  and 
I  was  at  Nicholson's  on  Saturday  at  noon.  Bostock's  did 
not  believe  it  was  their  sugars  at  that  time  which  were 
7>oisoning  people — they  could  not  believe  my  statement. 
They  said  they  had  made  their  sugars  in  the  same  way 
for  20  years,  and  it  could  not  pos.sibly  be  their  sugars. 
Tlierefore  I  do  not  think  Nidholson's  had  heard  any- 
thiing  from  Bostock's. 

139.  _  At  that  time  had  the  public  been  alarmed  abou.t 
the  epidemiic  ?— It  was  already  in  the  public  Press. 

140.  Was  it  ill  the  Public  Press  at  the  time  you  called 
on  Nichol.son's  ? — It  was  in  the  Manchester  evening 
paper  on  the  Friday  afternoon.  How  it  got  there  I  do 
not  know — it  was  stated  that  I  had  gone  to  Liverpool 
to  a  brewers'  sugar  makers'  works  to  enquire  into  the 
cause  of  the  epidemic,  but  I  do  not  kaow  whether 
Nicholson's  knew  of  tlhat  or  not. 
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141.  (Mr.  Cosmo  Bonsor).  "Where  is  Nicholson's  fac- 
tory?— In  Leeds. 

142.  "What  is  the  precise  nature  of  the  evidence  you 
have  as  to  the  marked  falling  oif  in  the  consumptaon 
of  beer — hem-  did  you  learn  that? — I  learnt  that  from 
the  brewers.  One  of  the  brewers  told  me  that 
he  had  had  a  falling  oli  in  the  consumption  of  his 
beer,  and  that  he  had  enquired  from  other  brewers  if 
they  had  had  a  similar  falling  otf,  wondering  whether 
something  had  gone  wrong  with  his  beer.  He  told 
me  at  that  time  that  he  had  received  information  from 
other  brewers  tha/fc  they  had  had  the  same  experience. 

143.  Was  that  a  brewer  using  Bostock  sugar  ? — ^It  was. 

144.  Were  tlae  other  brewers  to  your  knowledge  using 
Bostodk  sugar? — -Not  all  of  them.  That  is  the  only 
source  of  my  information. 

145.  That  particular  brewer? — Yes. 

146.  Did  he  say  anything  of  the  other  brewers  ? — He 
told  me  in  general  terms  that  other  brewers  in  the  dis- 
trict had  had  a  simiilar  experieince. 

147.  Did  he  mention  their  names  to  you  1 — He  did  not. 

148.  You  had  no  knowledge  then  tliat  they  were  using 
Bosto'dk  sugar? — 'A  number  of  them  were. 

143.  (Chainiiaii.)  Wlien  he  told  you  of  this  falling 
off.  had  you  let  him  know  that  there  was  this  scare  ? — 
He  knew  then  that  there  was  sometlidng  wrong  with 
the  beer,  and  that  the  beer  was  doing  harm,  because  I 
had  told  him,  but  v/e  did  not  know  then  that  there  was 
arsenic  in  the  beer.    It  was  before  that  was  discovered. 

150.  (Professor  Thorpe.)  "What  is  the  basis  for  the 
statement  that  in  1896  Bostock's,  who  then  became  a 
limited  company,  pushed  their  business  mudi  more 
energetically  in  the  districts  of  Salford  than  before?— 
I  have  ascertained  that  a  brewery  whioh  since  1896  haa 
used  as  mudh  as  300  and  400  tons  a  year  of  Bostock 
sugair,  piaor  to  October,  1896,  did  not  use  any  from 
Bostock's. 

151.  Have  you  had  your  attention  as  a  medical  man 
called  to  the  possibility  o'f  this  disease  being  attribut- 
able to  something  else  than  arsenic? — One  had  a  good 
many  possibilities  to  consider  at  first.  I  approached 
this  tiling  purely  from  the  public  health  standpoint ; 
that  is,  a  number  of  people  were  ill,  and  I  enquired 
into  all  the  circumstances,  and  I  tound  one  thing  in 
common,  viz.,  that  they  drank  beer.  iSamples  of  that 
beer  wfhich  they  drank  were  found  to  contain  arsenic — 
samples  obtained  in  the  ordinary  course  of  trade  from 
public  houses  from  which  a  .particular  class  got  its  beer 
was  found  to  contain  arsenic.  Arsenic  accounted  for 
tihe  symptoms,  and  I  was  satis^fied  without  going  any 
further.  The  arsenic  was  in  sufficient  quantity  to  ac- 
oount  for  the  illness. 

152.  You  specially  indicate,  as  one  metliod  by  waich 
you  think  tlie  recurrence  of  a  calamity  o'f  this  kind 
would  be  avoided,  that  all  sulphuric  acid  which  is  used 
for  tlie  manufacture  of  food  products,  or  all  sulphuric 
aaid  w^bidh  is  in  any  way  concerned  in  the  preparation 
of  food  products,  should  be  made  from  a  single  source, 
viz.,  native  Sicilian  suilphur.  That  is,  I  think,  your 
recommendation? — That  is  so. 

153.  Are  you  aware,  however,  that  it  is  not  diificult 
to  prepare  perfectly  pure  sulphuric  acid  even  from 
pyrites  acid  ? — ^I  am  quite  aware  of  that. 

154.  Would  not  the  fact  of  limiting  the  production  of 
sulphuric  acid  to  what  you  call  native  Sicilian  sulphur 
have  tlie  effect  of  very  considerably  enhancing  the  price 
of  sulphuric  acid  so  formed,  witHiout  amy  very  obvious  ad- 
vamitage? — It  seemed  to  me  th.nt.  in  the  first  uistaiio©,  the 
preparation  of  sulpatrric  acid  used  for  food  purposes  in 
comparison  with  the  total  amount  of  sulphuric  acid 
i!sed,  is  exceedingly  small.  It  is  only  a  small  portion 
of  tlie  trade.  I  thought  it  was  advisable  to  err  on  the 
side  of  safety.  The  fact  that  you  can  produce  a  per- 
fectly pure  sulphuric  acid  from  pyrites  I  know  quite 
well,  and  that  such  acid  has  been  used  in  the  prepara- 
tion of  this  gilucose  and  inverted  siigar  by  some  miainu- 
faoturera  without  any  injurious  results  I  also  know, 
"•iut  it  seems  to  me  that  it  oumht  to  be  impossible,  as 
?a!r  as  it  can  be  made  so,  for  a  mistake  to  have  any  gerious 
results.  The  sulphuric  acid  manufacturers,  as  a  rule, 
do  not  make  simply  de-arseniated  Acid,  biut  they  make 
and  sell  for  various  trade  purposes  a  much  cruder  a«id, 
-5»-hich  is  perfectly  good  for  those  purposes.  It  is  cer- 
tainly possible,  to  say  the  least,  that  a  mistake  might 
easily  be  made  by  a  workman,  because  the  carboys  are 
■packed  and  sent  off  by  unskilled  men,  and  there  is 
/lothing  in  the  apofarunce  of  the  acid  that  can  make 
anyone  certain  it  either  does  or  does  not  contain  ar.sehic- 


It  might  be  sent  ofE  and  used  by  ignorant  persons,  to    j^f,.  q  ^ 
the  serious  detriment  of  the  public  healtJi.    I  tliouglit  Tattertali 
it  was  better  to  err  on  the  side  of  safety,  even  if  tlie  — 
price  of  acid  for  the  particular  purpose  was  somewiliat  22  Feb.  180L 
increased. 

155.  Are  you  aware  that  there  are  other  sources 
of  supply  of  native  suliDhur  than  Sicily? — ^Yes,  there  are. 

156.  And  it  is  also  the  case,  is  it  not,  that  even 
native  sulphur  may  from  time  to  time  contain  small 
quantities  of  arsenic? — It  does,  I'-believe. 

157.  Therefore,  if  anj^'body  were  to  solely  rely  on 
native  sulphur  as  a  criterion  of  purity  of  the  acid,  they 
might  occasionally  be  mistaken  ? — They  might  get  acid 
with  some  arsenic  in  it,  but  they  oould  not  get  acid 
with  much  in  it,  not  enough  to  do  any  harm. 

158.  Inasmuch  as  pure  sulphuric  acid  can  be  made 
by  proper  treatment  from  pyrites,  is  not  the  real  remedy 
not  to  prescribe  that  a  certain  form  of  sulphur  should 
be  used,  but  that  a  person  using  the  acid  shall  be 
assured  of  its  purity  by  analysis  before  he  takes  it 
into  use  ? — That  was  presumed  to  be  done  in  tliis  case, 
and  it  shows  you  how  easily  that  sort  of  guarantee 
breaks  down.  It  is  to  guard  against  tilie  breaking  down 
of  machinery  of  that  kind  that  I_  suggest  the  other 
remedy.  If  a  man  has  a  works  in  -ivhich  he  uses  nothing 
but  native  Sicilian  sulphur  for  the  production  of  acid, 
which  is  done,  I  believe,  in  some  cases,  it  is  an  easy 
matter  for  the  purchaser,  if  he  so  desires,  to  go  to 
that  works  and  see  the  sulphur  on  the  premises  being 
used  in  the  production  of  the  aoid,  and  he  cannot,  no 
matter  wihether  the  acid  be  made  strong  or  weak, 
whether  it  be  made  colourless  or  left  coloured,  get  an 
amount  of  arsenic  in  that  acid  which  is  going  to  do  much 
harm  to  his  food  stuffs. 

159.  Are  you  aware  that  other  invert  sugar  makers 
or  glucose  makers  use  exclusively  the  oil  of  vitriol  from 
pyrites  or  from  native  sulphur? — I  know  one  firm  of 
sugar  makers  Who  use  entirely  what  is  guaranteed  to 
them  as  made  from  native  sulphur.  I  know  another 
film  who  use  the  pyrites  acid  only,  and  other  firms,  I 
believe,  sometimes  use  the  one  and  sometimes  the  other, 
the  main  point  being  that  it  is  guaranteed  free  from 
arsenic  and  that  it  is  watched.  It  is  that  watching 
process  thiat  mav  break  down,  and  that  has  broken  down. 
The  man  who  buys  nothing  but  Sicilian  aoid,  whether 
his  watching  process  breaks  down  or  not,  is  not  going 
to  damage  the  public. 

160.  Is  tliere  any  evidence  tliat  tliose  otlier  makers 
of  invert  sugar  or  glucose  have  delivered  their  product 
contaminated  with  arsenic? — Not  at  all. 

161.  I  think  you  said  that  you  imagined  this  was 
a  purely  accidental  circumstance  in  the  case  of  Bos- 
todi's  ? — Yes. 

162.  How  many  invert  sugar  or  glucose  makers  are 
there,  tO'  your  knowledge  ? — ^I  know  of  five. 

163.  Do  you  know  of  any  instance  in  which  they  have 
delivered  arsenicated  products? — ^I  do  not.  There  are 
traces  of  arsenic  in  some  of  the  sugars  besides  Bos- 
tock's, only  they  are  traces  that  could  not  possibly 
account  for  any  damage. 

164.  In  your  opinion,  negligible  traces? — Negligible 
traces. 

165.  Not  more  than  would  be  contained  in  the  malt  ? 
— Quite  so. 

166.  Presumably  in  those  cases  the  invert  sugar  or 
glucose  makers  have  safeguarded  themselves  by  analy- 
sis ? — They  presumably  have. 

167;  (Sir  William  Church.)  I  tihi.ok  that  you  are  a 
miediicQil  ofiioeir  of  health ;  you  are  not  an  anaiyticaJ 
cheonist  by  profession  ? — Thalt  is  so. 

168.  Might  I  just  ask  you  one  other  question  ?    I  sup-  All  impH- 

ixise  you  have  satisfied  yourself  that  aJl  the  brewers  catedbre* 
who  are  on  this  list  were  supplied  with  Bostock's  used  Bos 
sugar  ? — J.  have.  In  two  of  the  instances,  the  two  where  tock'ssug!: 
the  largest  number  of  cases  are  concerned,  I  found 
Bostbocfc's  sugar  on  their  premises,  and  had  it  analysed. 
In  otlier  cases  I  have  Bostock's  assurance  in  eaoh  case 
that  they  had  supplied  these  peopflo.  In  two  or  three 
of  them  it  has  come  from  the  brewers  themseilves  in 
evidemioe  at  the  various  inquests  tharf}  they  did  use 
Bostock's  sugar,  and  one  or  two  others  I  know  personally 
from  the  brewers  themselves  in  addition.  So  tha't  I  have 
two  sources  of  knmvledge  with  respect  to  every  case. 

169.  (Mr.  Coamo  Bonsor.)  I  suipipose  you  ha^'e  no  sort 
of  evidence  as  to  how  tlus  sugar  was  used  ;  ■n-'Jiether  it 
was  used  in  the  process  of  brewing  or  for  priming? — It 
was  used  for  both. 
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/f,  170.  Have  you  tiie  know'ledg©  Tvlietre  iit  was  used  for 
II,  primiiig  ratiliei'  tlian  the  ordinairy  process  of  bremdng, 
tliat  tliere  were  more  fatall  cases  ? — I  have  ooily  one  oas© 
where  it  was  used  for  priming,  and  in  that  case  they  used 
it  very  largely  in  the  other  process  as  well,  so  tihat  we 
gat  a  double  dose  there. 

171.  T(he  ofbjecft  of  my  quesbiom  was  ratSieir  to  fimd  out 
if  you  could  tell  the  Commdssion  wheitheir  the  process  of 
brewinig  with  the  sugar  would  not  more  or  less  destroy 
tlie  arsenic  tliait  mjglit  happen  to'  be  in  it? — 'It  dioes,  as 
I  indicated.    The  "process  of  brewiiiig,  I  believe,  does 

,   take  out  a  ceirtain  proportion  but  it  bj'  no  means  takes  it 

not     1,       J.  r  r 

all  out. 

172.  It  wooild  reduce  it  ? — Yes. 

173.  And  consequently  it  Would  reduce  the  risk  if  tlie 
eugair  wa<s  all  used  in  tiie  brewdmg  raitllier  thain  used  in 
the  priming? — ^Yes,  it  would. 

174.  {Professor  Thorpe.)  Have  yooi  amy  idea  how  ift 
TOuid  reduce  that  risk  ? — ^In  the  fiW  place  healtlhy  non- 
aisenioated  yeast  takes  up  arsenic  from  arsenical  wort, 
and  that  would  take  some  out.  Tttien  again,  some  is 
deposited  on  the  coppers  and  in  the  other  processes, 
becar,se  the  scrapings  from  the  vessels  have  been  fomid 
to  contain  traces  of  arsenic. 

175.  In  the  wort  from  wliich  the  arsenic  has  been  ab- 
stracted by  the  yeast,  would  the  woalt  have  had  the  hops 
added  to  it  ? — ^Tes,  it  w'ould 

176.  Might  not  those  hops  have  been  sulphured  hops  1 
— They  very  cften  are. 

177.  Would  not  -blie  fact  of  tlie  suiliphur  in  tihe  hops  tend 
to  precipitate  the  arsenic  as  arsenic  sulphide  ooi  the 
yeast  ? — It  might,  I  camnott  say. 

178.  Arse  iic  sulphide  is  a  highly  insoluble  substance, 
is  i":  not? — ^I  believi  it  is. 

179.  {Chairman.)  Would  not  arsenious  B.O.V.  be 
dangerous  if  used  to  prepare  manure,  for  example,  put 
on  a  turnip  crop  ? — That  is  a  thing  I  cannot  say.  The 
fact  that  vegetable  crops  do  take  up  arsenic  from  the 
soil  has  been  known  for  a  great  length  of  time.  We 
have  found  a  sample  of  barley  with  arsenic  in  it.  That 
soil  had  been  manured  with  manure  that  there  is  reason 
to  believe  contained  arsenic.  But  I  do  not  think  any 
of  these  substances  contain  enough  arsenic  to  do  any- 
one any  hann.    That  is  simply  an  opinion. 

180.  (Dr.  Whitelcgge.)  Can  you  say  (how  many 
breweries  there  are  in  Salford? — ^Five. 

181.  rivo  altogether? — ^Yes. 

182.  How  mamy  of  those  do  you  regard  as  being  sup- 
plied with  Bostodc's  sugar  ? — Two. 

183.  The  action  tliat  you  toJd  us  of  was  taken  mainly 
with  regard  to  the  breweries  in  S-aJfoxd,  was  it? — ^Yes, 
mainly. 

184.  Did  yon  communicate  with  the  breweries  outside 
Salford  supplying  Salford? — No,  I  communicated  with 
their  houses  in  Salford. 

ojj  185.  You  toW  us  of  a  large  amount  of  beer  being 
desitroyed  :  is  that  beer  from  breweries  or  from  public- 
houses,  or  from  both? — ^That  beer  is  from  breweries 
only.  There  has  been  a  lange  am,oumt  destroyed  in  pulblic- 
houses,  but  I  have  no  reooa-d  as  to  the  amonmt,  and  oon- 
sequenitly  I  cannot  include  it.  The  amount  there  stated 
is  a  minimum,  but  there  was  more  destroyed,  although 
I  do  not  know  how  mruch  more. 

186.  Has  any  aitteaupt  been  made  to  form  an  estimate 
of  w<hat  I  may  call  the  beer  drinking  population  ? — There 
has  not.  It  seemed  to  be  impossible  to  get  information 
of  that  ohayracteir  that  wais  reliable. 

187.  Is  it  yonr  generai  oomolusion  that  tlie  liability  to 
arsenic  podsonling  of  tliis  kind  has  increased  in  propor- 
tiion  to  the  consumption  ? — ^I  could  scarcely  say  that.  I 
think  it  inoreaseis  more  with  tihe  pareionial  susceptibility 
of  the  individual. 

188.  That  also  ;  but  from  what  you  have  read  to  us 
(Q.  8,  p.  5)  T  di-ew  the  conclusion  that  although  a  lai-ge 
proportion  of  the  oases  were  among  small  drinkers,  yet 
presumably  the  small  drinkers,  although  we  have  no 
exact  figures,  would  be  so  much  the  larger  population, 
that  the  case  incidence  wotild  be  relatively  larger  than 
in  the  other  class  ? — Of  course,  the  case  incidence  is  pre- 
sumably much  heavier.  In  fact,  I  think  from  these 
figures  the  case  incidence  is  heavier  with  the  heavy 
drinkers,  but  the  other  factor  is  one  that  must  not  be 
lost  sight  of,  the  personal  factor. 

189.  That  you  made  very  clear? — ^Yes. 
4576. 


190.  Have  you  thought  of  any  other  predisposing  com,-  ^^>'-  C.  H. 
dition?  You  told  us  something  about  class  ;  you  do  not  Tattersall. 
think  it  was  only  the  poorer  class  that  was  afEected? —  o.->  ^fJ.~^ 

I  do  not.  i^_eb^l90L 

191.  Although  your  figures  are  more  complete  for  tihaft 
class  ? — -They  are. 

192.  As  to  sex,  I  understand  from  you  the  inoddence  is 
greater  amongst  women?— Yes. 

193.  Can  you  tell  us  with  regard  to  the  chart  of 
deaths  from  peripheral  neuritis   {Appendix  No.  1), 
what  the   sex  distribution  was  in   earlier  years  ? — 
cannot. 

194.  'Could  you  find  it  out? — ^I  could  very  easily 
ascertain. 

195.  Are  there  any  industries  carried  on  in  Salford 
likely  to  cause  arsenical  fioisoning  in  such  a  degree  as 
to  affect  the  result  shown  here  ? — Not  to  my  knowledge. 

196.  Have  you  personally  seen  the  cases? — I  have 
seen  a  large  number  of  them. 

197.  Could  you  tell  us  whether  any  of  them  were  in 
a  debilitated  condition  ? — The  cases  tliat  I  saw  when  in 
bed  were  wasted  and  in  a  terribly  weakened  and  debili- 
tated condition. 

198.  From  the  disease? — ^From  the  disease. 

199.  But  you  had  not  any  evidence  pointing  to  No  relation 
debility  as  a  predisposing  cause  of  attack  ? — No.  The  of  poisoning 
histoiy  in  many  cases,  especially  in  the  males — has  been  to  influenza 
the  history  of  a  healthy  person  suddenly  becoming  or  antecedent 
ill.  and  rapidly  developing  the  Various  symptO'ms,  debilitating 
which  Dr.  Reynolds  describes  better  than  I  can  do,  of  conditions, 
tliis  particular  poisoning. 

200.  The  suggestion  has  been  made  that  influenza  as 
a  debilitating  condition  might  predispose.  Have  you 
any  information  on  that? — I  have  no  reason  to  think 
there  has  been  any  particular  amoimt  of  influenza  in 
Salford,   any  unusual  amount,  for  some  time. 

201.  When  was  the  last  epidemic  in  Salford  ? — ^We 
have  had  deaths  referred  to  it  for  the  last  three  or  four 
years  ;  but  prior  to  that  it  was  much  heavier  tlian  it 
has  been  since. 

202.  Yon  have  had  it  in  Salford  each  year? — Yes, 
each  year. 

203.  In  the  eiarly  part  of  the  year  ? — Yes. 

204.  Including  1900  ?— Yes. 

205.  By  whom  were  the  particulars  of  tliese  cases 
obtained  and  analysed  ?— ^S'Ome  of  the  particulars  were 
obtained  by  myself,  and  the  rest  were  obtained  by  my 
chief  inspector  personally. 

206.  From  the  patient,  or  from  the  practitioner? — 
From  the  patient,  from  the  patient's  friends,  and  from 
the  practitioner.  Every  mC'ans  of  Snformation  were 
used. 

207.  Had  you  a  form  which  you  used  for  the  purpose  ? 
— I  had. 

208.  Have  you  a  copy  with  you  ? — I  have  not,  but 
I  will  let  you  have  one. 

209.  In  applying  to  the  practitioners  for  information,  Extent  and 
for  what  did  you  ask  them — for  the  names  or  for  the  fatality  of 
numbeTs  concerned  ? — I  asked  for  either,  names  where  epidemic, 
they  did  not  object  to  my  describing  the  cases,  and 
numbers  or  letters  where  there  was  an  objection. 

210.  Can  you  tell  us  how  many  practitioners  there 
are,  and  how  many  gave  yon  returns  ? — I  cannot  tell 
you  exactly,  because  we  have  a  large  number  of  practi- 
tioners who  do  not  live  in  Salford  but  practise  largely  in 
Salford. 

211.  But  roughly  ? — ^I  should  think  roughly  we  have 
about  100  practitioners,  and  aboat  one-third  of  them 
gave  me  returns. 

212.  Did  you  oibtadn  retiirns  from  all  the  public  iiisti- 
tuti'ons? — I  did. 

213.  On  page  9,  if  I  follow  you  rightly,  you  have  in- 
cluded cirrhosis  cases  among  those  which  may  be  pro- 
perly referred  to  arsenic  ? — ^Yes. 

214.  And  are  those  cases  in  which  the  cause  of  deaih  Fatal  cases  of 
is  stated  on  the  certificate  as  cirrhosis,  without  any  cirrhosis  of 
mention  of  arsenic  at  all? — ^Yes.    I  had  better  ex- li^'^r.  chronic 
plain  exactly  the  way  I  have  used  these  certificates,  alcoholism, 
The  diseases  certified  have  been  peripheral  neuritis,  f^.r^  cardiac 
alcoholism    neuritis,    multiple    neuritis,    or    chronic  j-ela'tion" 
alcoholism.    There  may    have   ben    such   thingis   as  poisoning" 
cardias  failure,  or  something  of  that  kind  following,  \jy  arsenic  in 

B  2  tieer. 
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Mr.  C.  H.  ^®  certificates  liave  obviously  meanrf;  that  and 

Tattersall.    nothing  else.    In  many  of  the  cases  of  cirrhosis  of  the 

  liver,  peripheral  neuritis  has  been  mentioned,  as  one 

2  Feb.  190L  cause  of  death,  but  it  has  been  classed  as  cdrrhosis  of 
tihe  liver  in  order  that  there  should  be  no  increasing  of 
the  deaths  from  peripheral  neuritis  unduly. 

215.  But  still  you  think  of  tihe  cirrhosis  cases  as  pro- 
perly belonging  to  the  same  group  ? — ^Some  of  them. 

216.  And  caused  in  the  same  way  ? — Some  of  them.  I 
think  it  is  fair  to  look  upon  the  exceptiona-l  increase  in 
cirrhosis  this  year  as  being  due  to  this  causa 

217.  As  being  due  to  the  same  oause  that  brought 
about  the  exceptional  increase  in  peripheral  neuritis  ? 
—Yes. 

218.  How  long  would  it  take  for  a  case  of  cirrhosis, 
■    assuming  it  to  be  so  caused,  to  prove  fatal  ?    You  see 

what  I  am  coming  to.  I  am  going  to  ask  you  how  you 
associate  the  increased  tendency  to  arsenical  poison- 
ing which  is  supposed  to  have  arisen  in  the  earlier 
part,  or  the  middle  part,  of  1900,  -with  cases  of  a  long- 
continued  disease  like  cirrhosis  terminating  fatally  in 
the  same  year? — associate  it  in  this  way.  That 
one  of  the  symptoms  of  many  of  these  arsenical  oases 
has  been  anasarca,  and  in  many  instances,  certificates  of 
death  may  be  given  without  very  careful  investigation ; 
that  judging  from  the  general  symptoms,  the  fact  that 
people  were  said  to  be  drinkers,  that  anasarca  was  pre- 
sent, and  that  the  liver  was  hypertrox^hied — I  think  I 
should  refer  here  to  the  fact  that  post-mortem  examina- 
tions have  shown  hypertropliied  livers  in  these  oases 
where  there  has  been  no  amount  of  alcohol  taken  to 
account  for  tliat  hypertrophy — ^taking  those  things  into 
consideration,  I  take  it  that  cases  have  been  certified  as 
due  to  cin^hosis  of  the  liver  when  really  they  were  due 
to  arsenical  poisoning.  I  think  it  is  a  mistake  in  the 
certificate. 

219.  Do  you  mean  that  there  was  no  real  cirrhosis, 
or  that  the  liver  was  in  an  initial  stage  of  cirrhosis 
only  ? — ^Dr.  Dixon  Mann  found  that  in  cases  where 
the  evidence  showed  that  no  large  amount  of  alcohol 
had  been  taken,  but  tha4;  arsenic  certainly  had  been 
taken,  the  liver  was  hypertropliied,  and  that  that  hyper- 
trophy was  due  in  his  opinion  to  the  arsenic.  I  think  a 
practitioner  in  a  case  where  he  had  a  hypertropliied  liver 
and  anasarca,  and  was  told  that  the  patient  was  in  tjie 
habit  of  taking  drink,  might  very  easily  certify  the 
death  to  be  due  to  cirrhosis  of  the  liver. 

220.  Do  you  regard  that  condition  of  enlarged  liver 

as  an  early  stage  of  cirrhosis  ? — That  I  cannot  say. 

221.  Later  on  you  mention  tihat  there  were  107  fatal 
cases  1 — ^Yes. 

222.  That  would  correspond  to  a  much  larger  total 
than  996  ?— That  is  so. 

223.  You  have  not  seen  your  way  to  make  any  esti- 
mate of  tlie  total  number  of  cases  from  the  number  of 
fatal  cases  ? — I  have  not. 

224,.  Can  you  tell  us  how  many  out  of  tiie  996  known 
oases  proved  fatal? — They  include  every  one  of  the 
fatal  cases,  except  the  22  due  to  cirrhosis  of  the  liver, 
which  have  not  been  included  in  tliat  996. 

225.  On  page  8  of  your  report  you  mention  a  certain 
number  of  sligiht  cases  ;  are  those  included  in  the  996  ? 
They  are  not. 

226.  Is  the  diagnosis  of  peripheral  neuritis  one  that 
is  readily  made  by  an  ordinary  practitioner? — Cer- 
tainly, in  its  more  advanced  stages. 

227.  And  the  diagnosis  is  improving,  I  suppose? — 
Yes. 

Earlier^cas(>:<  228.  Have  you  any  explanation  of  the  circumstances 
less  severe)  that  the  early  cases  were  slight?  You  mentioned  that 
as  a  fact  I  think  ? — ^I  know  it  is  a  fact  that  tihe  slight 
cases  were  common  early  on,  but  the  explanation  is  not 
quite  so  easy.  I  am  inclined  to  think  that  this 
epidemic  shows  what  we  did  not  think  before,  that 
arsenic  is  a  cumulative  poison  to  a  much  greater  extent 
than  we  believed.  I  think  tliat  is  one  of  tlie  lessons 
of  the  epidemic. 

229.  And  I  suppose  that  possibly  the  beer  earlier  on 
contained  less  arsenic? — I  do  not  think  there  is  any 
particular  reason  to  think  that. 

230.  Did  the  analyst  to  whoan  you  refer  at  page  28 
receive  any  samples  of  beers  brewed  from  Bostock  s 
sugar  ? — No.  We  thought  he  might  have  rlone  so,  but 
he  did  not  as  a  matter  of  fact 


231.  >\  ere  the  samples  submitted  to  Professor  Dele- 
pine  taken  f  ormally  or  informally  ? — Informally. 

232.  Could  you  say  that  any  sample  that  was  . 
tested  was  identical  with  one  believed  to  have  cau«ed 
the  mischief? — The  samples  which  are  marked  on  tiie 
Table  A  were  obtained  on  the  16th  of  T^ovember  from 
the  sihop  from  which  a  woman  who  had  been  ill,  and 
who  had  been  prosecuted  for  neglecting  her  children, 
and  allowing  one  to  die,  obtained  her  beer.  She  had 
been  found  to  be  suffering  from  such  mental  distur- 
bances that  she  could  not  be  tried,  and  a  subsequent 
investigation  of  her  case  showed  it  to  be  one  of  these 
arsenical  poison  cases.  It  was  clearly  one  of  the  cases 
of  illness  that  was  then  going  about,  and  it  was 
jn-oved  ill  evidence  before  tlie  coroner's  court  at  that 
time  that  she  got  her  beer  from  this  particular  shop.  I 
immediately  went  and  obtained  the  sample  A  from  that 
sliop. 

233.  It  might  have  been  a  later  supply  ? — It  might 
have  been  a  later  supply. 

234.  {Professor  Thorpe.)  But  I  suppose  you  had 
under  observation  a  number  of  the  employes  in  the 
V>rewery? — ^Yes,  they  certainly  used  that  beer,  but  we 
dij  not  know  that  they  used  it  exactly  at  those  dates. 

235.  (Dr.  Whitelegge.)  You  mean  this  particular  lot 
of  beer  in  question  ? — Yes. 

236.  What  are  your  statutory  powers  in  relation  to  a 
matter  of  this  kind? — ^They  are  limited  to  our  powers 
under  the  Foods  and  Drugs  Act. 

237.  And  the  Public  Health  Act? — ^I  could  scarcely 
say  without  reference. 

238.  Is  it  part  of  your  official  duty  to  take  charge  of 
the  administration  of  the  Sale  of  Foods  and  Drugs 
Art?— It  is. 

239.  Under  w4iat  instructi  ^ns  ? — Under  the  instruc- 
tions of  the  Town  Council. 

240.  Are  they  formulated? — I  could  not  say.  I  have 
never  had  any  definite  instructions  other  than  those 
oontaiiied  in  the  Local  Government  Board  regula- 
tions ;  but  there  is  a  resolution  on  the  minutes  of  the 
Health  Oamniittee  directing  me  to  conduct  prosecutions 
under  the  Food  and  Drugs  Act. 

241.  And  to  obtain  samples  ? — I  have  a  special  in- 
spector, who  is  appointed  for  that  purpose,  who  does 
nothing  else  but  take  samples. 

242.  What  number  of  samples  roughly  are  taken  in 
Salford  in  the  course  of  a  year  ? — On  the  average  750. 

243.  Do  you  instruct  the  inspector  what  samples  to 
take? — I  do. 

244.  Has  he  in  former  years  taken  samples  of  beer? 
- — Up  to  1897  he  pretty  regularly  took  beer.  But  in 
1897  beer  was  stopped  being  taken,  because  it  was  found 
always  to  be  right.  The  only  impurity  with  which  we 
had  to  deal  was  the  question  of  adulteration  with  water, 
and  it  was  scarcely  worth  while  talcing  samples  for  that. 

245.  Were  the  samples  of  beer  taken  sent  to  the 
analyst  simply  for  analysis,  without  instructions?^ — 
Yes. 

246.  And  was  the  analyst's  certificate  to  the  effect 
tliat  they  were  free  from  adulteration  ? — ^Yes. 

247.  You  do  not  know,  I  suppose,  what  the  analyst 
looked  for? — No,  I  do  not. 

248.  Do  your  instructions  from  the  Local  Govern- 
ment Board  contain  any  reference  to  the  administration 
of  the  Sale  of  Food  and  Drugs  Acts? — Not  that  I 
remember. 

249.  Do  you  make  any  report  ? — Yes. 

250.  I  mean  any  report  specially  on  this,  or  is  it  part 
of  your  annual  report? — It  is  part  of  my  annual  report. 

251.  I  believe  the  Local  Government  Board,  after  the 
occurrence  of  this  epidemic  in  Manchester,  issued  a 
circular,  did  they  not? — ^Yee. 

252.  Have  you  had  other  memoranda  or  instructions 
dealing  with  the  administration  of  the  Sale  of  Food  and 
Drugs 'Act  from  any  Government  authority  ? — Not  to  my 
recollection. 

253.  In  the  action  that  you  took  under  the  Sale  of 
Food  and  Drugs  Act  in  relation  to  these  cases,  did  you 
go  to  the  retailer  for  samples  ?— Yes. 

254.  What    quantity    was    taken?— A    quart  was 
obtained  in  each  case. 

255.  And  that  had  to  be  divided  into  three  ?— Into 
three  parts. 
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//.       256.  Did  you  p-osefute  aaiy  of  the  retailers? — ^We 
all.    commenced  a  prosecution,  and  it  is  still  hanging  over 
two  retailers  wiio  sold  beer  that  contained  l-200ith  grain 
1901.  Qf  arsenic  per  gallon. 

inder     257.  What  -would  be  your  powers  in  relation  to  the 
D.      brewer,  and,  let  us  say,  a  chemical  manufacturer  who 
ist  be  supplied  some  of  the  material  which  passed  through  the 
ainst  brewery  to  the  retailer? — As  far  as  I  have  been  able 
to  gather,  we  have  no  powers  to  go  post  the  retailer. 
We  can  punish  the  retailer,  and  the  ret-ailer  can  protect 
himself  under  a  guarantee  from  the  wholesale  dealer, 
and  then  we  can  get  at  them  ;  but  apart  from  the  ques- 
tion of  a  guarantee  we  cannot  do  it. 

258.  You  cannot  do  it  witliout  a  guarantee? — ^We 
cannot  go  past  the  retailer  then. 

259.  (Professor  Thorpe.)  Have  you  no  power  by 
magistrate's  order  to  go  into  a  brewery  and  order  some- 
thing you  fcnow  to  be  bad  to  be  destroyed? — Yes,  if 
we  knew  it  to  be  bad.  In  that  way  it  might  be  dealt 
with. 

260.  (Br.  JVhitclegge.)  Under  what  statute? — On  the 
que.stion  of  the  food  being  unfit  for  oonsumption — the 
Public  Health  Act,  but  as  a  matter  of  fact  it  was  never 
necessary  to  exercise  any  powers.  We  siimply  re- 
quested, and  all  that  we  desired  was  carried  out. 

261.  If  tliere  is  no  warranty,  do  you  consider  you 
have  no  means  of  approaching  the  wholesale  dealer  or 
the  manufacturer? — do  not  think  I  have. 

262.  Have  you  any  experience  of  cases  in  which 
action  has  been  taken  on  warranty? — 'I  have  not. 

263.  Would  it  be  a  convenience  if  the  wholesale 
dealer  or  manufacturer  could  be  associated  in  the  case? 
— A  very  great  convenience.  It  would  save  trying  the 
case  twice  over  for  on©  thing. 

264.  And  would  it  be  an  advantage  that  the  person 
accused  should  have  an  opportunity  of  challenging  ajid 
verifying  the  analysis  of  the  original  sample  ? — Yes. 

265.  There  are  other  destinations  of  glucose,  and  I 
think  you  told  us  vou  have  been  looking  into  these  in 
Salford  ?— Yes. 

266.  Has  that  been  the  practice  in  former  years? — 
In  what  way? 

267.  The  destinations  of  glucose  other  than  beer — I 
mean  the  manufacture  of  some  kinds  of  sweets? — ^We 
have  taken  samples  of  sweets  prior  to  this  outbreak. 

268.  Officially? — ^Yes,  and  at  odd  times  we  have 
taken  samples  of  all  kinds  of  substances. 

269.  You  make  certain  suggestions  at  the  end  of 
your  report  as  to  provisions  for  tlie  safety  of  tlie 
public.  With  regard  to  paragraph  on  page  38,  what 
exaotly  did  you  think  of  as  being  the  proper  duties  of 
the  inspectors  under  the  Central  Government  ? — ^I  take 
it  that  the  works  are  practically  irnder  the  supervision 
if  the  inspectors  under  the  Alkali  Acts.  These  in- 
spectors visit  these  works,  and  it  is  a  very  easy  matter 
when  an  inspector  visits  the  works  to  see  what  is  going 
out,  and  if  it  is  not  laballed  as  containing  any  poison, 
to  take  a  samjjle  and  submit  it  to  the  Government 
analyst. 

270.  And  would  you  extend  tJiat,  not  merely  to  any 
scheduled  substances,  but  to  all  substances  ? — It  is  ex- 
ceedingly difiicult  to  define.  Perhaps  in  the  first  in- 
stance it  might  be  extended  to  scheduled  substa.iv?es. 
I  do  not  see  why  a  wholesale  chemist  should  send  out 
poison  any  more  tlian  a  pliaimaceutical  chemist,  unles^ 
it  is  labelled. 

271.  Then  in  paragraph  5,  at  the  foot  of  page  38,  you 
say  ■'  The  Food  and  Drugs  Act  should  also  be 
amended  so  as  to  make  the  contamination  of  food  stuffs 
with  poisons  in  appreciable  quantity,  whether  to  a 
dangerous  extent  or  not  and  whether  to  the  knowledge 
of  the  seller  or  not,  an  offence  within  the  meaning  of 
the  Act"? — I  take  it  that  an  appreciable  quantity  would 
be  what  a  chemist  would  consider  a  quantity  that 
could  be  properly,  and  definitely  recognised  as  a  weigh- 
able  quantity. 

272.  Do  you  mean  a  quantity  that  could  be  recog- 
nised by  any  test? — ^Not  quite.  I  can  conceive  that 
te.sts  might  become  so  delicate  that  most  minut-e  quaai- 
tities — 'What  are  often  classed  as  traces — might  be  de- 
fined. 

273.  Are  yooi  prepared  to  suggest  a/ny  limit  from 
the  medical  point  of  view  beloTv  which  ansenie  is  im- 
material ? — 'In  beer  I  do  not  think  that  any  arsenic 
below  1-lOOth  of  a  grain  per  gallon  could  do  any  hanrn. 
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274.  Even  in  the  extreme  cases  of  which  you  gave  us  Ji/,-. 
an  example  ? — I  do.  Taffcrsaii. 

ere  l-50th  oi  a  grain  produced  symptoms  1—  -jj  Feb  1001 
Yes.   1_ 

276.  You  would  not  think  the  habitual  consumption 
for  a  long  period  of  beer  containing  1-lOOth  ui  a  gra'n 
per  gallon  would  be  harmful  ? — You  see  one-hundredth 
of  a  grain  per  gallon  means  one-eighth  hundredth  of 
that  per  pint. 

277.  I  only  want  to  get  your  opinion  ? — That  is  my 
opinion.  I  will  i^ut  it  perhaps  ratlier  in  another  way, 
that  nothing  more  tlian  l-103bh  sliouild  by  any  possibility 
be  allowed. 

278.  {Chairman.)  Has  there  been  prosecution  of  re- 
t.iil  sellers  for  l-200fch  per  gallon  ?- — There  have  been 
rases,  but  they  have  not  been  gone  on  with  yet.  We 
are  awaiting  the  decision  on  the  Manchester  cases,  and 
at  present  they  are  under  adjournment.  But  it  does 
.seem  advisable  if  the  prosecution  should  take  place  on 
those  lines  for  a  legal  definition  to  be  obtained  as  to 
■vvhether  a  person  is  legitimately  allowed  to  sell  beer 
coutainiag  l-200th  of  a  grain  per  gallon. t 

279.  (Dr.  iriiifelegge.)  In  your  report  you  suggest  an 
extension  of  the  system  of  notification,  do  you  not? — 
Yes. 

279*.  Will  you  tell  us  how  you  would  tliink  of  apply-  M.O.H  and 
ing  it  in  a  i>articular  instance — what  sort  of  schedule  outbreaks  of 
of  notification  you  would  use? — I  feel  confident  that  if  non-notifi- 
this  return  from  the  Poor  Law  officials  had  been  regu-  able  disease, 
larly  sent  to  the  medical  officers  of  Mandi ester,  Liver- 
pool, and  to  myself,  we  should  have  noticed  what  one 
individual  medical  man   may   not  have   noticed,  hvit 
■svihich  coming  from  several  would  have  become  more 
pronounced,  a  very  distinct  increase  in  tlie  cases  of 
peripheral   neuritis,   and  that  would  in   the  natural 
course  of  events  have  caused  us  to  enquire,  and  enquiry 
could  not  fail  to  have  elicited  the  fact. 

280.  You  are  thinking  rather  of  a  complete  return 
of  all  cases  of  pauper  sickness? — i'es. 

281.  That  comes  later  on  in  the  suggestions,  but  I 
imderstood  you  to  mean  something  rather  different  at 
this  point  ? — The  ideal  condition  to  my  mind  is  a  imi- 
^•ersal  notification  of  disease. 

282.  Of  ail  diseaees? — Yes,  all  diseases.  But  failing 
lliat  I  think  it  should  be  generally  uiMiei'stood  by  the 
jirofession  to  a  much  greater  extent  than  it  really  is, 
that  there  is  machinery  already  provided  for  an  en- 
quay  into  the  causes  of  death,  and  that  where  sick- 
ness either  unusual  in  character  or  unusual  in  amount 
occurs  it  should  be  reasonably  expected  tliat  the  prac- 
titioner sliould  communicaite  with  the  authoritiee. 

283.  You  mean  an  understanding  rather  than  a  statu- 
tory duty? — cannot  see  how  it  could  be  made  a  statu- 
tory duty  unless  you  were  prepared  to  do  the  wlliole 
thing,  and  have  what  1  believe  is  actually  in  existence 
;n  otlier  countries — a  universal  notification  of  disease. 

284.  In  this  pai-ticular  instance  you  would  not  have 
been  able  to  formulate  beforehand  peripheral  neuritis 
as  a  disease  requiring  to  be  notified,  would  you? — No. 

285.  Then,  coming  to  your  further  point  in  the  para- 
gi-aph  at  the  foot  oi  page  39,  Dr.  Buchanan  points  out 
that  that  is  hardly  correct.  Under  the  third  article  of 
the  Order  of  the  Local  Government  Board  under  which 
cliat  duty  arises,  the  words  aie,  "  i^iveiy  medical  ofiicer 
apijwinted  by  the  guaidaans  after  the  28th  day  of  Feh- 
ruary,  1879,  whether  for  a  district  or  workhouse,  shall 
immediately  upon  tlie  occurrence  of  any  case  of  con- 
tagious, infectious,  or  epidemic  disease  of  a  dangerous 
cbaractei-  amongst  the  paupe<r  patients  under  his  care, 
give  notice  thereof  to  the  clerk  of  tEe  sanitary  authority 
of  the  urban  m-  rural  sanitaiy  district  as  soon  as  may- 
be, witliin  wliich  he  acts  as  medical  officer,  or  to  the 
medical  officer  of  health  of  such  autliority "  ? — If  you 
read  the  order  you  will  find  further  on  that  the  clerk 
of  the  authority  

286.  Tliere  is  a  furtJier  power,  but  it  is  optional  with 
the  Local  Government  Board,  and  ichey  have  not  yet  ex- 
ercised that  option  ? — ^That  I  did  not  know. 

287.  The  suggestion  is  equally  good  either  way?— Yes. 

2^.  (Chairman.)  Tinning  to  the  question  of  l-200th  Tests  f 
gi-ain  per  gallon,  in  certain  caseB  in  which  piosecutions  arsenic"' 


have  been  oommenced,  by  whose  test  was  the  l-200th  applied  to 
grain  in  a  gallon  found  ? — The  Peinsch  test.  Salford  be< 


beers. 


289.  What  quantity  of  the  liquor  was  used  ? — A  third 
of  a  quart.  I  cannot  .'ay  of  he  used  all  that  third,  but 
tliat  is  the  quantitT  he  had  supplied  to  Itwa. 


t  No(,e.--An  appeal  on  the  cases  in  question  was  heard  on  May  13th,  1901,  in  the  High  Court,  King's  Bench  DiN-ision 
tGoulder  r.  Rook  ;  Bent  !-.  Umerod  ;  Lee  r.  Bent ;  Barlow  v.  Noblett). 
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Yr    r  rr        290.  Is  not  that  rather  a  small  quantity  to  ascei-tam 
Taiterioli    the  faots  when  it  is  a  question  of  a  l-200th  of  a  gram 
_!    ■    111  a  gallon?— We  found  that  when  toxicological  methods 
'■1  Feb.  1901.  ui  enquiry  are  used,  and  proper  care  is  taken — I  have 
  the  exact  quantities  here— that  from  50  cubic  centi- 
metres of  beer  you  can  ascertain  l-6th  of  a  grain  per 
gallon. 

291.  50  cubic  centimetres  have  sufficed  to  show  the 
presence  of  l-6tli  of  a  grain  per  gallon  1 — ^Tes. 

292.  Then  surely  a  third  of  a  quart  would  be  a 
very  small  quantit^  of  the  liquor  to  show  l-20Oth  of  a 
grain  per  gallon  1 — l-200th  is  a  very  small  quantity,  of 
course.  We  have  used  in  most  of  our  analyses  from 
150  to  200  centimetres,  and  we  ha^e  found  no  difficulty 
in  demonstrating  exactly  l-70th  of  a  grain  per  gallon  in 
that  quantity. 

293.  Is  it  not  the  case  that  Professor  Delepine  has 
found  considerably  larger  quantities  than  have  been 
found  in  the  same  sample  by  public  analysts? — That  I 
cannot  say.  He  found  large  quantities  in  the  same 
samples  that  had  been  submitted  to  public  analysts 
who  did  not  find  any,  but  for  the  simple  reason  that 
they  never  looked.    Tliey  never  attempted  to  find  any. 

294.  Is  Reinsch's  test  capable  of  giving  quantitative 
results  accurately?—!  think  so;  tliat  is  the  opinion 
!ve  have  come  to. 

295.  Has  Marsh's  test  been  largely  used? — We  found 
very  early  that  Marsli's  test  as  used  with  beer  is  more 
difiicult  to  work,  and,  in  many  ways,  not  very_  satis- 
factory, and  we  have  confined  ourselves  to  Reinsch's 
test. 

Powers  of  296.  {Sir  William  Hart-Dyke.)  I  am  anxious  that  we 
M.O.H.  should  get  it  on  our  notes,  and  I  would  ask  you  to 
under  P.  H.  tell  the  Commission  what  you  undenstand  to  be  your 
Act  ami  statutory  powers  as  a  medical  ofiicer  for  the  prolteotion 
F.  &  D.  Arts,  of  the  public  health? — ^I  can  take  samples  

297.  Under  what  Act?  Tbere  is  th^  Public  Health 
Act  and  the  Food  and  Drugs  Act? — They  are  the  two 
Acts. 

298.  Are  tliose  the  only  two? — ^Tbey  are. 

299.  With  regaa-d  to  notification  of    disease,  such 

gowers  as  you  exercise  would  be  under  the  Public 
[ealth  Adt,  I  presume? — They  would. 

300.  But  under  the  Public  Health  Act  have  you  any 
power  whatever  to  go  into  a  brewery  and  inspect  the 
beer  or  test  its  quality,  except  when  you  have  very 
sbrong  evidence  indeed  that  thalt  beer  being  sold  is 
very  injunlious  to  the  p'ublic  health  from  some  cause 
or  other? — ^No. 

301.  In  that  case,  if  you  have  strong  evidence  that 
poisonous  substances  are  contained  in  it  you  have  full 
power  to  examine  and  test  the  beer,  but  not  otherwise? 
— ^Tes,  but  not  otherwise. 

302.  Witli  regard  to  the  Food  and  Dmigs  Act,  you 
have  no  power  iVhatever  for  testing  tiFie  quiality  of  the 
beer,  have  you  ?— We  can  take  samples  of  beer  under 
the  Food  and  Drugs  Act,  certainly. 

303.  How  you  like  and  when  you  like  ? — Tes,  from  the 
retailer. 

304.  But  only  from  the  retailer? — Tes. 

305.  And  as  regards  the  retailer,  you  have  full 
powers  to  examine  and  test  at  all  times  ? — We  have. 

306.  And  under  all  circumstances  ? — We  have. 

307.  But  not  as  regards  the  brewer? — No. 

Powers  of  (Professor  Thorpe.)  With  respect  to  that,  is  it 

M.O.H.  to  '""J*  'the  fact  that  supposing  your  public  analyst  had 
enter  leported  that  a  certain  sample  of  beer  purchased  in  the 

I  Brewery  manner  you  have  described  under  tlie  Food  and  Drugs  Act 
was  found  to  be  largely  contaminated  with  arsenic,  and 
rou  had  the  strongest  possible  evidence  conneobing  that 
retail  sample  with  the  breweiy,  you  could  get  powers 
to  enter  that  brewery  and  order  the  destruction  of  that 
'.iquor? — I  think  under  the  Public  Health  Act  I  might. 
I  have  not  tried  to  do  so.  The  question  has  never  been 
fought  to  imy  knowledge  whetQier  one  could  or  could  not, 
but  I  believe  I  have  such  powers. 

309.  (Dr.  Whitelegge.)  The  powers  in  question  would 
be  powers  of  seizing  in  the  isame  way  that  you  seize  food 
unfit  for  consumption  ? — -Yes. 

310.  That  is  to  say,  you  would  ggize  it  provisionally, 
and  obtain  an  order  from  a  magistrate? — Tliat  is  so. 

31L  In  what  light  do  you  regar<i  the  Sale  of  Food 
and  Drugs  Act,  as  a  means  of  checking  adulteration  or 
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as  a  means  of  preventing  dam^age  to  the  public  health  ? 
— I  have  looked  upon  it  entirely  up  to  now  as  being  a 
check  upon  adulteration. 

312.  W^hicli  I  su^jpose  would  be  largely  harmless 
adulteration? — ^Tes,  almost  entirely  harmless  adul- 
beratiion.  I  believe  there  have  been  some  saccessful 
prosecution  in  Liverpool  under  the  earlier  sections  of 
the  Act,  but  they  have  not  been  often  used.  I  have 
never  used  them,  and  had  no  occasion  to  use  them. 
When  samples  are  taken  under  the  Food  and  Drugs 
Act,  and  submitted  to  the  public  analyst,  the  public 
analyst  examines  the  food  submitted  on  the  question 
of  adulteration  purely. 

313.  Has  he  no  instructions  to  guide  him  in  that 
matter  ? — Xo. 

314.  Has  nobody  attempted  to  formulate  for  th|  No  central 
guidance  of  public  analysts  what  the  dangerous  sub  instructioni 
stances  are  that  may  be  found  in  particular  foods,  ol  to  Public 
in  what  way  llie  is  to  examine  them  V — Not  to  my  know-  Analyst, 
ledge. 

315.  (Chairman.)  Do  you  tliink  more  safety  could  be 
had  for  the  public  by  giving  instructions  to  public 
analysts  to  find  more  than  merely  adulteration ;  that 
he  should  be  expected  to  find  Ifor  himself  anything  dele- 
terious?— ^At  present  the  puiblic  ranalyst  is  an  outside 
servant  of  tJie  corporatiion— Ire  is  not  entirely  employed 
by  it,  and  usually  he  is  paid  eitlier  a  retaining  fee  and 
so  much  a  sample,  or  a  fee  per  sample,  and  for  him  to 
be  expected  to  do  work  which  mus't  be  more  or  less 
of  an  investigating  character  would  be  unreasonable. 
It  would  be  unreasonable  to  ask  him  on  the  ordinary 
scales  of  remuneration  to  examine,  say,  a  sample  of 
beer  for  all  known  poisons.  It  would  take  him  a  long 
time,  and  necessitate  a  great  amounrt  of  labour,  and  to 
pay  him  the  2s.  6d.  fee  for  an  examination  of  that 
sample  worrld  be  ridiculous. 

316.  (Dr.  Whitelegge.)  Would  you  expect  a  public 
analyst,  without  any  further  instruotions,  to  examine  for 
arsenic  any  sample  of  beer  that  'came  to  Ihim  officially  ? — 
No,  I  should  not. 

317.  Even  in  the  face  of  the  recent  epidemic  ? — ^H© 
probably  would. 

318.  But  you  think  it  would  not  be  a  reasonable  re* 
quirement  in  general  ? — ^I  think  he  would  be  much  to 
blame  if  he  did  not  under  the  present  conditions. 

319.  (Chairman.)  Do  jou  not  think  an  amendment  of 
the  law  or  regulations  respecting  public  analysis  might 
be  desirable,  tliat  there  should  be  grades  of  investiga- 
tion, an  ordinary  investigation,  under  a  2s.  6d. 
fee,  or  a  more  thorough  analysis  and  a  corre- 
sponding payment? — ^Tes,  I  think,  asi  I  say 
here,  that  the  earlier  sections  of  the  Food  and  Drugs 
Act  should  be  amended  to  make  it  more  possible  to  get 
at  the  offenders  in  cases  where  deleterious  substances 
have  found  their  way  into  articles  of  food,  and  that 
analyses  taken  under  those  sections  should  be  paid  for 
under  a  different  scale,  and  in  a  different  manner  from 
ordinary  analyses  for  adulteration. 

320.  (Dr.  Whitelegge.)  Who  do  you  suggest  should 
decide  between  the  one  kind  of  analysis  and  the  other? 
— I  tliink  it  would  be  a  proper  thing  for  me  to  take 
sampies  for  any  specific  purpose,  and  samples  could  be 
submitted  ito  the  borough  analyst  for  one  purpose  or  the 
other,  or  possibly  for  both. 

321.  The  decision  isihould  rest  with  the  medical  officer 
of  health?— Yes. 

322.  (Professor  Thorpe.)  But  your  local  powers  are 
quite  sufficient  to  enable  you  to  do  that  now? — Quite 
so. 

323.  Toit  do  not  want  fresh  legislation  to  enable  you 
to  do  that  ? — No.  Only  when  the  analyst  has  made  his 
examination,  and  found  the  deleterious  substances,  I 
shall  be  able  to  get  at  the  person  who  sold  the  article. 

324.  Do  you  mean  the  wholeisale  seller? — ^Either  Effect  of 
wholesale  or  retail.    Tlie  retailer,  if  he  has  not  pro-  Warranty 
tected  himself.    A  retailer  under  tlie  Food  and  Drugs  obtained  by 
Act  can  always  protect  himself  by  a  warranty.  dealer. 

325.  Are  you  not  aware  that  in  the  Act  of  1899  there 
is  machinery  to  connecrt  the  'T\''holesale  man  with  the 
retailer,  if  the  prosecutor  chooses  to  set  it  in  motion? 
I  do  not  recollect  those  provisions  of  that  Act. 

326.  Under  the  amended  Food  and  Drugs  Act  1899 
tlie  Court  can  order  the  wholesale  man  or  anybody 
who  has  been  connected  with  the  distribution  of  the 
food  in  England,  to  be  associated  with  the  party  who 
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is  charged  in  the  indiiotment? — That  is  a  power  of  the 
Court,  not  of  the  prosecutor. 

327.  The  prosecutor  oan  do  it — the  town  clerk  can  do 
it? — do  not  remeniiber  that. 

328.  {Chairman.)  I  suppose  he  acts  on  behalf  of  the 
Commiittee,  and  merely  does  it  on  tlie  part  of  the  Com- 
mittee ? — Quite  so. 

329.  I  think  j-ou  told  us  additional  legislation  would 
sion  of        needed  to  allow  those  responsible  for  tlie  public 

unaer  j^^^j^^j^  more  work  on  the  public  analyst  than  is 

at  present  put  upon  him  "i' — think  under  the  earlier 
seomons  of  the  Food  and  Drugs  Act,  which  deal  with 
deleterious  substances  which  may  get  into  food,  there 
is  no  offence  unless  you  can  prove  tliat  the  person 
implicated  had  actual  knowledge  tliat  it  was  there,  and 
it  is  almost  an  impossibility  to  prove  that.  My  con- 
tention is  that  that  question  of  knowledge  should  be 
done  away  with,  and  that  if  deleterioas  substances  are 
found,  the  person  who  sells  the  article,  or  the  whole- 
sale dealer,  if  he  can  be  either  associated  with  him  or 
made  responsible  by  warranty,  should  be  prosecuted, 
whetlier  he  knows,  or  whether  he  does  not  know.    If  he 


does  not  know  he  must  take  proper  precautions  in  the  jy-^  q  ^ 
course  of  his  business  to  get  to  know.  TiUiersall. 

330.  And  for  that  purpose  would  an  amendment  of  22  FebTlSOl. 
the  law  be  required  ? — ^It  would.  — . — 

331.  In  respect  of  a  public  analyst,  I  understand 
now  tliat  no  additional  legislation  is  required  in  order 
that  you  may  give  more  work  to  him,  and  pay  him 
accordingly.  You  can  give  him  more  work  and  pay  him 
under  the  present  Act  ? — ^The  way  in  which  the  analyst 
does  his  duty  is  simply  an  arrangement  between  the 
analyst  himself  and  tlhe  corporation  that  employs  him, 
and  that  could  be  arranged.  There  would  be  no  diffi- 
culty with  regard  to  that,  so  far  as  I  know. 

332.  So  that  what  you  want  in  the  way  of  legislation 
is  something  to  tlie  effect  of  fixing  the  responsibility  ? 
— That  is  so. 

333.  .{Chairman.)  The  Commission  is  very  m-och  in- 
debted to  you  for  the  evidence,  the  valuable  informa.- 
tion,  and  the  expressions  of  opinion  which  you  have 
given,  and  I  desire  to  thank  you  in  the  name  of  the 
(Jommissdon. 


Dr.  Eenest  Reynolds,  called ;  and  Examined. 


334.  {Chairman.)  You  are,  I  believe,  Assistant  Physi- 
ciaax  to  tlie  Manoliesteir  Royal  Iniirmairy  and  Yisiting 
Medical  Officer  to  the  Manohe<>iter  Workhouse  Infirmairy 
—Yes. 

335.  Can  you  give  the  Coimimission  information  as  to 
tJie  symiptoms  found  in  the  condition  oomjnanly  oaJied 
alcoholic  paralysis  ? — In  this  condition,  which  has  been 
called  for  m'any  years  aicoihoJic  paiiailysis,  tliere  aa^e  cer- 
tain seoisory  disturbamces,  quicMy  foilloiwed.  by  certadn 
mottor  disturbances,  certain  lieant  symptoms  not  infre- 
4uenitlly,  and  also'  not  infrequently  certain  quite  pecuhar 
nienitaj.  symptoims.  The  sensory  sympitoms  consist  prin- 
oip'aiiliy  of  priakingB  and  burnings  m  tlie  hands  and  feet, 
amd  cramp  in  tlie  oalves,  and  they  are  associated  with  a 
very  exquisite  teaidemess,  wiliich  is  found  on  pressing 
otr  squee/sing  the  musouLar  maiss  beitween  tlie  fingers. 
Tliait  peculiar  tenderness  is  found,  in  veiy  few  other  Con- 
di tio'ns  ;  as  far  as  I  know,  it  is  only  fo^und  in  the  so-called 
alcoholic  pairalysis,  in  arsemioal  pairalysis,  and  I  beheve, 
although  1  have  not  seen  cases,  it  is  found  in.  beiii-lbeTi,  a 
tropical  disease.  I  am  also  informed,  although  I  have 
not  seen  cases,  that  oooasioniailiLy  it  is  seen  in  tlie 
paralysis  fofflowing  diplitiieria.  As  regairds  the  moitor 
eympitoms,  tliese  consisrt  of  gnaduiai  loss  of  powea.'  in  the 
feet  and  hands,  the  loss  of  power  being  due  largely  to  an 
inflammation  of  the  nerve  trunks  in  the  l&mbs,  or,  in 
teohnical  language,  peripheral  neuritis.  This  loss  of 
power  is  so  peculiar,  that  a  peculiar  form  of  gait  is  pro^ 
duced ;  tlie  person  al^Ta.ys  wa<lking,  or  nearly  aliwaiys 
walking  in  a  way  which  is  more  or  less  typioai  of  the 
affection.  At  the  same  time  the  hands  beooime  para- 
lysed and  drooping,  a«id  in  many  cases  in  the  advanced 
stage  the  diaphragm  becomes  paraiLysed,  so  that  there  is 
very  great  dilRoulty  in  breathing.  At  the  same  time,  in 
many  cases  you  have  a  dilatation  apparently,  or  at  any 
rate,  a  failure  of  the  muscle  of  the  heart,  so  that  you  get 
breatHessness  and  dropsy  of  the  feet.  In  some  oaeea 
you  get  the  pecu/liar  memtail  symptoms  whicli  I  have  just 
mentioned,  tiliese  mewbal  sjnmpitomis  consisting  of  a  very 
characitei'istic  loss  of  -memory  of  time  and  of  pilace,  so 
that  a  patienit  does  not  know  at  ailil  how  long  he  has  been 
in  the  wards.  If  patients  have  beem  lying  parailysed, 
say,  for  three  or  four  raoiiiths,  and  you  ask  them  v,-here 
they  were  yesterdJaj,  they  will  proibably  tedl  you  they 
have  beeoi  out  for  a  waik.  Miany  of  them  are  quite  in- 
cPjpable  of  saying  wliere  tlheiy  are.  They  think  they 
are  somewiheire  etee,  and  they  wiiH  tell  you  that  thasb 
Tnornin.?  they  have  been  for  a  walk  somewiliere  or  otlier. 
Those  are  the  siymptoms  we  have  known  now  for  many 
yoar^,  and  sudh  oases,  as  far  as  I  oan  tell,  are  veirv 
commion  in  Manchester  ;  very  common  in  the  years  1887 
to  the  end  of  1899  at  the  Mamichesiter  Royal  Infirmar\^. 
I  take  these  fiOTires,  beoaiuse  they  are  more  avaiilaible  than 
the  fiQTires  at  Crumrosall,  which  is  a  larger  pilaoe,  whej-e 
we  h^ive  not  procper  hekp  to  get  out  such  fiicrureis.  Biit  a/t 
tTio  TVfiii.Tif'hprteT  RotoI  Infirmary,  where  they  have  1.500 
Tn"d'>,i.l  f>;i.ses  admitted  e'very  year,  the  averaisje  number 
of  il'^'NhoiUc  paralysis  oases  from  1887  to  the  end  of  1899 
wf.-?  20. 

?i^6.  Twenty  annuailly  ? — ^Yes.  'So  that  the  cases  are 
?!e«v'llv  quite  common  in  Ma.nclh ester. 

3^7.  Are  these  cases  more  common  in  Manchester  than 
*.1c(\-(v-liere,  so  far  as  comparison  can  bo  made  ? — As  far  as 
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I  oaji  heair,  I  think  they  are  more  common  in  Mandiester 
tlian  they  are  in  many  other  parts  at  any  rate.  They  are 
more  common  in  Manchester,  I  think,  than  they  are  in 
Scotknd,  and  I  am  inclined  to  tliink  that  they  ai'e  more 
common  proportionally  in  Mandhester  tliao  they  are  in 
Lioiidon,  but  I  oaiinot  speak  positively  of  that. 

338.  {Professor  Thorpe.)  How  do  they  compare  with 
Liverpool  ? — I  think  they  are  about  tlie  same. 

339.  {Chairman.)  Do  you  attriOouJte  that  to  a  greater 
consumption  of  adcohol  in  Mandiester  than  in  London  ox 
Sootiaaid  ? — ^No,  ceirtainly  mot  tlian  in  Scotland. 

340.  StiM,  you  would  oaM  it  properly  alcdiolio 
paralysis  ? — That  is  wliat  it  has  airways  been  called.  I 
wish  tO'  say  uaoxe  about  that  in  a  manient  or  two. 

341.  Can  you  say  anything  about  the  symptoms  gene-  c]^i.Qnjg 
rally  found  m  chronic  arsenical  poisomng  as  known  pre-  arsenical 
vious  to  the  present  epidemic? — In  chronic  arsenical  poisoning 
poisoning  you  get,  as  a  rule,  first  of  all,  digestive  dis- 
turbances,    votmiitin.g    and    diarillicea.    You   next   get  clinical 
symptoms  of  a  cold  in  the  head,  ninning  of  the  eyes  and  characters, 
the  nose,  and  frontal  headache.  About  this  time  you  get 

in  not  a  few  cases  peculiar  acute  rashes  on  the  body  ; 
rashes  like  measles,  soanetiiaes  like  scarlet  fever,  and 
rarely,  but  well  described,  heacpes  or  shingles.  You  tlien 
get  marked  sensorj^  disturbances  exactly  resemlbling  the 
Bonsory  diaturbanoes  I  have  just  desorilbed  as  occuiTing 
in  aicolvoilic  paralysis.  Then  you  geit  motor  distuitonices  paralysis, 
almost  exactly  the  same  as  I  have  already  described  in 
alcoholic  paralysis.  I  have  now  seen  a  considerable 
number  of  arsenical  cases,  and  I  have  seen  a  large 
number  of  alcoholic  cases  before  this  outbreak,  and  I 
cannot  differentiate  between  the  sensory  and  motor 
symptoms  of  those  oocurring  during  the  present  epidemio 
and  those  which  I  have  seen  previously,  taking  the  caisiea 
altogether.  You  also  get  in  clironic  arsenical  poasoning, 
later  on,  certain  chronic  sldn  affeotions  marked  by  a  affections  ot 
peculiar  pigmentation  of  the  skin,  amd  by  a  pecuMiar  t,he  skin 
tJiiokeuing  of  tlie  palms  of  the  haaids  and  the  soles  of  the 
feet.  I  ouglit  to  have  said  in  acute  skin  affeotions  you 
ateo  get,  witli  the  b'Uming,  a  very  marked  redness  of  the 
piilmis  of  the  hands  and  the  soles  of  the  feet,  tlie  hands 
amd.  feet  loiokmng  as  if  tliey  had  been  stained  with  red 
ink.  At  tihe  same  fanie  the  hands  and  feet  sweat  very 
])rofuseIy.  I  may  menition  that  exaotily  the  same  signs 
luave  already  bean  described  as  belonging  to  alcohoiio 
^wralysis,  theub  is  to  say,  tlie  rediness  of  the  hands  and 
feet.,  and  in  some  oaseks  the  thiokening  of  the  soles  of 
the  feet  has  been  described  as  occurring  in  the  so-oalled 
alcoSioiic  paraUysis.  But  piigmemltaticm  of  the  slvin  has 
never  been  de.^criibed,  as  far  as  I  oajn  find,  in  coin.necticn 
with  alcoholic  paralysis  so^oaled,  nor  have  there  been 
any  of  the  other  acute  eruptions, 

342.  Is  the  pigmentation  a  sure  sign  of  arsenic? —  pigmenta- 
No,  the  pigmentation  is  a  sign  that  occurs  in  many  j^on. 
conditions.    It  occurs,   for  instance,   in  tramps  who 

have  been  very  much  troubled  with  body  vermin,  lice 
on  the  body.  It  occurs  also  in  a  disease  known  aa 
Addison's  disease,  whicii  is  very  similar  to,  but  not 
quite  the  same  as,  arsenical  poisoning,  because  in 
A.i'lison's  disease  you  get  also  pigmentation  insid»  i'nt 
mrvnT.li.  whi<'h  as  far  as  I  have  seen  does  not  occur  tu 
ar.sonical  poisoning.    Therefore  tbe  pigmentation  does 
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Br.  E.  S  '""^^  "-'^^^  very  luucli  ;  it  only  hel}^)S.    Ooinpaiiug  the 

Btynolil.t,    Bymptoins  of  so-called  alcoholic  paialysis  with  those  of 
- —         ohruuic  arsenical  poiisoning,  one  would  say  that  the 
22  Feb.  1901.  sensory  and  moitor  synijitonis  are  practically  the  same, 
but  tlie  skin  symptoms  are  only  found  in  the  arsenical 
cases,   and  not  in   the  so-called  alcoholic  paralysis 
cases.      To  show  that  this  is  so,  I  may  say  that  this 
Alcoholic       epidemic  in  Manchester  had  been  going  on  for  four 
aenritis  in  its  months,  and  many  physicians  there,  gentlemen  who 
relations  to    were  thoroughly  well  acquainted  wiiith  the  apjjearances 
»r«enie.         of  alcoholic  paralysis,  who  had  been  observing  these 
oases  for  all  that  time,  had  no  suspicion  from  the 
sensory  and  motor  symptoms  that  they  were  anything 
but  alcoholic  paralysis.    That  shows  how  close  the  re- 
semblance was.    It  was  not  a  question  of  merely  one 
observer,    but    of    many   observers    who    were  well 
•cquainted  with  alcoholic  paralysis. 

343.  There  are  other  forms  of  neuritis,  lead, 
diplitheria,  and  so  on ;  what  have  you  to  say  about 
them  ? — In  the  other  forms  of  neuriitis  you  always  get 
something  which  is  quite  characteristic.  Between  the 
alcoholic  and  the  arsenical  neuritis,  putting  aside  the 
akin  symptoms,  the  appeiarances  are  practically  the 
same,,  although  they  are  two  such  very  different 
poisons.  In  lead  you  get  quiite  other  forms,  the 
muscles  picked  out  are  quite  different.  Tliere  are  no 
sensory  phenomena.  In  diphtheria,  again,  the  muscles 
picked  out  in  neuritis  are  quite  different  from  tlie 
others.  But  in  arsenic  or  ailcohol  the  symptoms  are 
practically  the  same,  and  this  is  a  curious  point. 

344.  Have  you  any  reasons  for  doubting  whether 
ardinary  alcohol  is.  or  is  not  the  cause  of  the  so-called 
alcoholic  paralysis? — That  is  a  very  difficult  question, 
and  I  only  wish  to  put  my  views  forward  with  great 
tliffidence,  but  there  are  several  points  that  maike  me 
think  that  alcohol  per  se,  ethylic  aloohiol,  perhaps  I 
should  say,  is  not  the  cause  of  neuritis.  The  reasons 
are  as  follows  : — ^It  was  stated  for  many  years — 'and  it 
is  quite  an  aid  affection  which  has  been  de.scribed 
many  years  ago — th-at  alcoholic  neuritis  only  occurred 
in  spirit  drinkers.  The  first  case  of  alcoholic  neuritis 
I  ever  saw  was  in  1885,  siixteen  years  ago,  and  that 
occurred  in  a  gentleman  who  drank  absolutely  nothing 
but  beer.  He  was  in  an  institution  where  I  was 
medical  officer  at  the  time,  and  we  knew  exactly  whiat 
he  took.  He  took  nothing  but  beer,  and  he  developed 
very  marked  alcoholic  neuritis.  This  case  was  re- 
ported by  Dr.  Dresehfeld  some  years  ago,  and  at  that 
time  Dr.  Dresehfeld  said  he  was  perfectly  certain  the 
patient  also  took  spirits,  because  otherwise  he  would 
not  have  had  neuritis.  I  am  only  telling  you  this  to 
point  out  haw  certain  people  felt  that  it  was  caused  by 
«»pirit  drinking.  This  first  case  was  a  pure  beei- 
drinker.  Since  the)i  I  have  seen  many  hundreds  of 
alcoholic  neuritis  cases  in  hospital  work,  and  they 
have  invaiialbly  taken  beer  either  alone  or  with  spirits. 
I  have  seen  many  cases  in  private  and  in  hospital 
work  where  people  liave  taken  nothing  but  spirits,  and 
personally  I  have  never  seen  a  pure  spirit  drinker 
with  alcoholic  neuritis.  I  have  been  called  in  to  see 
ladies  and  gentlemen  who  have  taken,  say  a  bottle  of 
whisky  a  day,  but  they  never  had  neuritis.  Only 
■within  the  last  two  or  three  months  I  have  seen  two 
3uch  ea,ses  in  consultation.  One  was  a  lady  who  took 
a  bottle  and  a  half  of  whisky  a  day.  and  another  a 
bottle  a  day,  and  neither  bad  the  slightest  trace  of 
neuritis.  Therefore,  it  seemed  curious,  if  it  were 
alcsohol,  that  no  trace  of  neuritis  should  be  found.  At 
vanioiis  times  I  made  enquiries  from  Scotch  physicians, 
and  I  have  been  astonished  to  find  there  was  so  little 
neuritis  in  Edinburgh,  or  Gla^ow.  Some  weeks  ago 
now  I  sent  to  Aberdeen,  Glasgow,  Edinburgh,  Dundee 
and  Belfast,  to  ask  if  it  were  a  common  affection,  and 
from  f^i  answers  I  received  I  found  that  my  opinion 
that  it  :.  as  not  alcoholic  per  se  was  corroborated.  Last 
week  I  received  an  unsolicited  letter.  I  had  not 
written  to  Sir  William  Gairdner,  but  I  received  from 
him  a  letter  on  this  subject,  which  I  have  his  permis- 
sion to  use.  It  is  published  now  so  that  if  I  may  be 
allowed  I  should  like  to  put  that  letter  in.  It  is  as 
follows: — "  Bdiniburgih,  February  7th,  1901.  Dear 
sir, — I  have  had  no  desire  to  join  in  the  oonfusirm 
AvMdh  Mr.  Malcolm  Morris  remar'ks  upon  in  the 
'Practitioner'  as  the  'Beer  scare.'  but  it  may  posadbly 
be  interesting  to  you  to  know  the  following,  which  I 
communicated  to  Sir  Lauder  Brunton  some  time  ago, 
•md  at  a  later  daite  to  Lord  Kelvin.  At  a  date  whioh 
nnuld  be  axuproximaitely  fixed  from  the  fact  of  my  beine; 
engaged  at  the  time  as  an  examiner  for  Victoria  Fni- 
versitv,  I  had  read   the  Inte  Dr.  Ross's  account  of 


alcoholic  paralysis  ;  but  had  (or  supposed  I  had)  almost 
no  personal  experience  of  the  disease.  Meeting  Dr. 
Ross  accidentally  when  in  the  midst  of  the  clinical 
examinaitions  at  the  Royal  Infirmary,  I  asked  him  to 
show  me  some  cases  and,  to  my  great  aurprise,  he  took 
me  at  once  to  (I  think)  half  a  dozen  or  more,  which  he 
at  that  very  time  had  in  his  w^ards.  His  demonstra- 
tion of  the  disease  was  most  convincing;  but  after 
fully  acknowledging  this  I  said  to  him,  '  But  if  this  is 
alcoholic  paralysis,  how  does  it  come  about  that  I  did 
not  know  it  well  before,  and  seem  scarcely  to  have  seen 
it  in  Glasgow,  where  they  drink  so  much  whisky  1 ' 
TQiis  tliought  remained  with  me  and  kept  me  on  the 
watch — as  a  teadher  of  medicine — ^and  the  few  cases 
I  afterwards  saw,  either  in  hospital  or  in  private  prac- 
tice, only  convinced  me  the  more  of  the  rare  and  ex- 
ceptional character  of  the  disease  in  Scotland,  and  that 
alcohol  (though  certainly  associated  with  the  disease) 
was  not  the  leading  factor  in  the  etiology.  I  give  you 
every  credit  for  the  remarkably  interesting  investiga^ 
tion  by  which  you  reached  the  truth  ;  but  no  such 
investigaltion  was  possible  for  me,  as  the  cases  were  so 
few  and  fair  between.  Such  as  they  were,  however,  they 
we<re  always  so  typical  that  I  had  no  difficulty  about 
the  diagnosis,  and  was  thus  the  more  convinced  that  I 
could  not  have  overlooked  the  type,  had  it  occurred  to 
me  in  any  considerable  number  of  cases,  prior  to  my 
encountering  Dr.  Eoss,  for  whom,  then  and  afterwards, 
I  always  entertained  a  most  sincere  respect,  and  have 
acooirdingly  read,  I  tliink,  everything  that  he  wrote  upon 
the  subject. — -Youiis  most  truly,  W.  T.  Gairdner."  That 
letter  from  Sir  William  Gairdner  showed  me  that  I 
have  not  been  mistaken  in  doubting  whether  alcohol 
per  se  would  cause  peripheral  neuritis.  What  it  is  that 
is  associated  witih  the  alcohol  I  cannot  say.  But  I 
should  like  here  to  point  out  that  there  cannot  in  my 
mind  be  any  doubt  that  neuritis  has  been  caused  by 
spii-it  drinking  per  se.  For  this  reason:  the  accounts 
given  in  1789,  for  instance,  that  given  by  Dr.  Lettsom 
in  1789,  are  perfectly  clear.  The  account  he  gave  there 
of  syimptons  occurring  in  women  drinkins  brandy  is  a 
perfectih'  typicial  account  of  what  we  called  alcoholic 
neuritis.  Then  again.  Sir  Samuel  Wilks,  about  1880, 
described  perfectly  typical  cases  of  alcoholic  neuritis 
ocouiring  in  spirit  drinkers.  So  that,  although  I  have 
said  tliat  I  have  not  seen  it  in  a  pure  spirit  drinker, 
yet  I  cannot  doubt  that  it  has  occurred  in  spirit 
drinkers ;  but  certainly  in  the  Manchester  districts  it 
is  infinitely  maie  common  in  beer  drinkers  or  in  people 
who  have  their  drinks  mixed,  spirits  and  beer.  From 
Sir  William  Gairdner's  letter  it  would  seem  that  it  is 
certainly  not  common  amongst  pure  whisky  drinkers. 

346.  (Chairman.)  Have  jou  found  it  in  the  case  of  beer 
drinkeais  in  excess  ? — 'Previouisly  to  this  epidemic  onily  in 
beer  drinikers  in  excess. 

345.  *  Was  there  any  suapieion  of  amy  mineiiail  poison 
bekiJg  connected  witlli  the  iliiiess  until  the  preseait 
epidemic  ? — ^Until  tlie  present  epidemic  one  did  not  oer- 
i;ainly  ooamect  it  with  any  minierail  poisoni,  bu/t  about 
June  last  yeair  I  saw  in  tlie  same  week  seveiiail  oases  of 
the  redness  of  the  hands  and  feet,  which  I  have  de- 
scribed, known  as  erythro-melalgia,  the  older  term 
being  acrodynia — simply  a  painful  exta-emity.  Those 
cases  were  always  supposed  not  to  be  very  oommon, 
but  in  one  week  in  the  out-patient  department  I  saw 
several  cases. 

346.  {Sir  William  Hart-Dyke.)  About  what  date  was 
that  ? — -Juih',  1900.  I  think  it  was  the  first  week,  in  July, 
because  I  gafve  a  dlinioal  lecture  on  the  oases  I  had  seem. 
Wlien  I  retumed  frtm  my  holidays,  about  the  begiraniiiy 
of  September,  in  going  round  the  wards  at  Ommpsiiili. 
where  tJierie  are  about  800  beds  witli  medicaJl  oases  in 
them  I  noticed  a  consideraiHe  number  of  cases  of  ak»- 
holic  ]iaraJlf\nsis.  The  residents  iiad  also  rennarked  it,  and 
we  then  found  in  one  pair  of  wards,  containing  62  beds, 
25  cases  of  this  paralysis.  Tliey  began  to  increase  in 
the  most  alarming  way.  I  ought  to  say  that  we  also 
noticed  both  in  the  infirman-  and  at  the  workhouse 
dtirinc;  these  tiwo  or  three  months  a  considerable  number 
of  patients  Wiith  most  peculiar  eruptions,  smne  looked' 
like  measles  and  some  like  scarlet  fever.  We  also 
noticed  a  considerable  increase  in  the  numl>er  of  cases 
of  shingles. 

347.  {Sir  William  Church.)  This  would  be  in  May, 
June  and  July,  you  are  speaking  of? — Tes  ;  then  on 
the  15th  November,  in  dhatting  with  one  of  the  assistants 
at  Crumpsall,  over  the  various  skin  rashes  we  had  seen 
in  those  cases.  Dr.  Sissons,  the  resident  there,  men- 
tioned to  me  that  I  had  forgotten  to  mention  herpes  ; 
and  then  it  sud^tenly  flaMi-ed  across  my  mind,  "Whv. 
there  mu.st  be  arsenic  in  the  beer  the  people  are  drink- 
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ing."  We  had  already  shown  pretty  clearly  that  all 
the  patients  who  were  suffering  were  beer  drinkers. 
Tlliis  seemed  very  unreasonable,  bait  my  reason  for  sug- 
gesting it  was  that  if  it  were  any  known  drug  in  the 
beer,  then  it  was  probably  arsenic,  because  of  all  known 
drags  arsenic  is  the  only  drug  which  causes  shingles. 
It  then,  of  course,  became  a  simple  matter.  I  obtained 
some  of  tlie  beer  on  the  17th  Novemiber,  and  on  the 
18th|  November  I  tested  it  by  Rein.sch's  method  ajid  got 
a  oonsidei'able  ring  of  cystals  of  arsenious  oxide  in  my 
raduotEon  tube.  On  the  19th  November  I  coanmunicated 
this  to  Dr.  Dixon  Mann,  who  was  far  more  skilled  in 
this  work  than  I  was,  and  on  the  20th  he  obtained  from 
a  separate  sample  of  beer — I  believe  it  came  from  the 
aame  brewery — crystals  of  arsenious  oxide. 

348.  {Chairman.)  That  was  the  first  knowledge  of  the 
present  epidemic? — Yes. 

349.  Had  you  heard  that  beer  drinkers  had  become 
alarmed  by  feeling  tli'Omselves  ill  a  month  or  two  months 
before  't)h,at  time? — I  only  heard  that  afterwaixls. 

350.  Did  the  sjTnptoms  in  the  present  epidemic  agree 
with  the  symptoms  you  have  been  already  describing, 
or  were  some  new  class  developed  ? — They  agreed  exactly 
with  the  symptoms  I  have  been  describing  as  occui-ring 
in  arsenical  cases.  They  also  agreed  ateolutely  with 
the  epidemlic  which  was  called  acrodynia,  which  occurred 
in  Paris  in  1828,  and  described  by  Genest  in  the 
"Archives  Gen^rale  de  Medeoin "  for  1828  and  1829. 
The  same  epidemic  is  also  described  in  a  thesis  by 
Eiodhette,  published  in  1871,  in  which  the  whole  of  the 
symptoms  are  very  carefully  given.  In  the  1828 
epidemic  nobody  imagined  that  it  was  arsenical. 

351.  In  itihe  earlier  case  was  it  imagined  to  be 
arsenical? — No,  nobody  imagined  it  was  arseni-cal. 
Nobody  ever  knew  what  that  epidemic  was.  It  was  very 
extensive,  but  nobody  imagined  what  it  was  until 
another  epidemic  occurred  in  Hyeres  in  1889.  Tliat  was 
undoubtedly  arsenical,  and  was  due  to  arsenic  having 
been  put  into  wine  instead  of  plaster.  Plaster,  I 
believe,  gypsum,  is  put  into  wine  for  some  purpose  or 
another,  and  instead  of  the  gypsum  arsenic  had  been 
]>ut  in,  and  that  caused  an  epidemic  in  Hyeres,  with 
about  400  oases. 

352.  Were  there  any  deaths? — I  do  not.  know  how 
many  deaths  there  were. 

353.  Did  this  last  a  considerable  time  ? — Yes,  for  some 
time. 

354.  Was  it  early  discovered  to  be  d'ue  to  something 
in  the  wine  ? — Yes  ;  in  that  case  the  pigmentation  gave 
the  key  to  the  difficulty  in  tlie  Hyeres  epidemic. 

355.  And  tliis  was  just  one  lot  of  wine? — Yes. 

356.  Was  it  called  acrodynia? — Not  in  the  Hyeres 
epidemic.  The  other  epidemic  in  1828  was  simply 
described  as  acrodynia.  A  commission  was  appointed, 
and  I  have  read  its  report,  but  it  came  to  the  conclusion 
that  it  did  not  know  what  it  was. 

357.  In  the  light  of  subsequent  knowledge,  does  there 
seem  any  protebility  that  arsenic  anay  have  been  the 
cause? — The  symptoms  are  so  well  described  in  that 
epidemic  that  I  felt  I  must  h;ave  copied  from  the  Report 
in  my  paper  whioli  I  wrote  on  this  epidemic  a  short  time 
ago.  The  two  papers  are  most  ludicrously  similar. 
Expressions  are  used  in  the  same  way,  and  I  had  not 
seen  the  paper  on  the  previous  epidemic  before  I  had 
written  my  own.    The  descriptions  tally  exactly. 

358.  There  was  a  second  case  in  France,  I  believe? — 
Yes,  another  at  Havre.  That  is  a  very  interesting  case, 
becauiso  tbere  it  was  hamieidall.  There  were  15  people 
afi'eoted,  and  three  died.  It  was  investigated  by  Brouar- 
del  in  1889,  and  ds  reported  in  the  Annates  de  Hygitne 
for  1889. 

359.  It  was  homicide  by  poison  ? — Yes,  by  arsenic. 

360.  Was  it  known  to  be  arsenic  ? — Yes.  Brouardel 
found  that  out,  and  it  was  clearly  shown  to  be  arsenical 
poison.  In  (those  cases  again,  the  symptoms  were  exactly 
similar  to  the  symptoms  in  the  present  epidemic. 

361.  That  makes  it  probable  that  the  case  in  Paris 
in  1828  may  have  been  arsenic? — ■!  do  not  tirink  there 
can  be  the  slightest  doubt  aibooit  it. 

362.  Looking  back  on  it  now,  is  there  any  suggestion 
as  to  how  it  could  have  been  arsenic  ? — I  think  it  was 
probably  acoidental. 

363.  I  think  you  have  described  the  chronological 
order  of  the  symptoms  ? — The  chronological  OiwJer  can  be 
put  very  shontly  in  the  present  epidemic.  The  diges- 
tive symptoms  have  started  first.    In  many  cases  we 

4576. 


oms  of 
epidemic 
cases. 


found  these  digestive  symptoms,  and  I  should  say  that  jjr.  E.  S. 
perhaps  50  per  cent,  of  the  oases  had  either  vomiting  EeynohU. 

or  diarrhoea  while  ithey  have  been  drinking  this  par-  

tdoular  beer.  Sometimes  the  symptoms  have  been  those  22  Feb.  1901. 
of  cold  in  the  head,  and  the  irritation  of  the  larynx,  and  g  ~~r 
the  lees  irritation  of  the  bronchii,  giving  rise  to  laryn-  the"epi" 
gitiis,  and  to  bronchitis.  About  this  time  the  acute 
sJiin  lesions  have  appeared,  the  acute  rashes.  Within 
a  few  days,  sometimes  ahnost  at  the  same  time,  we 
have  had  the  sensory  disturbances,  burning  of  the  handa 
and  feet ;  and  then  in  about  tliree  or  four  more  days 
the  patients  have  complained  of  the  loss  of  power, 
especially  in  the  feet,  and  partly  in  the  hands.  About 
75  per  cent,  of  the  oases  have  complaiined  of  some  loss 
of  power,  and  in  some  cases  the  loss  of  power  was  so 
great  that  they  oould  not  move  at  all.  They  were  lying 
perfectly  helpless,  paralysed,  in  bed.  About  this  time, 
or  after,  one  noticed  the  darkening  of  the  skin,  and 
later  on  the  thickening  of  the  soles  of  the  feet  and  the 
palms  of  the  hand. 

364.  What  would  be  the  earliesrt;  time  in  1900  when 
the  severe  isymptoms  you  have  just  described  were  ob- 
served?— The  oases  of  erythro-melalgia,  or  painful 
hands  and  feet,  whioh  I  first  saw  were  at  the  end  of 
June. 

365.  And  did  they  develop  with  full  severity  such  aa 
you  have  described  1 — They  developed  pretty  quickly. 

366.  Were  tihey  in  full  severity  in  June  ? — Yes,  but 
tbey  were  only  cases  showing  the  redness  of  the  hands 
and  feet.  They  were  early  symptoms  undoubtedly,  and 
maiiy  of  thevm  got  worse  afterwards. 

367.  In  July  or  August? — ^In  August  I  was  away  for 
my  holidays,  but  when  I  came  back  in  September,  I 
found  this  great  increase  in  the  numbers  of  so-called 
alcoholic  paralysis  at  the  workhouse. 

368.  So  that  in  September  the  epidemic  seems  to  have  Statistics  of 
been  fully  developed  ? — Yes  ;  but  our  maximum  of  cases  cases  in 
occurred  in  November.    This  table  illustrates  the  point.  Crumpsall 

,    ,    . ,    ,   ,.  Infirmary. 
Estimate  of  Cases  suffering-  from  marked  Alcoholic  or 
Arsenical  Symptoms  admitted  to  Mancliester  Work- 
house Infirmary  in  1900. 


Males. 

Females. 

Total. 

January  -       -       -  - 

4 

6 

10 

February  -       -       -  - 

5 

2 

7 

Marcli      -       -       -  - 

3 

4 

7 

April       -       -       .  - 

7 

3 

10 

May  

16 

3 

19 

June        -       -       -  - 

21 

11 

32 

July  

25 

7 

32 

August    .       -      -  - 

15 

II 

26 

September 

32 

18 

50 

October    -       -       -  - 

40 

39 

79 

November 

65 

53 

108 

December 

40 

24 

64 

263 

181 

444 

369.  Have  you  any  remarks  to  make  with  respect  to  Individual 
classification  of  cases? — This  has  been  a  little  difficult,  susceptibility 
and  it  is  largely  due  to  the  peculiar  idiosyncrasy  which  to  arsenic, 
people  seem  to  have  as  regards  arsenic.    For  instance, 

in  some  cases  the  wife  has  been  so  bad  that  she  has 
died,  and  there  has  been  a  coroner's  inquest,  and  the 
hus)band,  who  said  he  took  quit©  as  much  beer  of  the 
same  kind,  or  perhaps  more,  than  his  wife,  was  hardly 
suffering  at  all.    Those  occurred  in  one  or  two  instances. 

370.  Then  there  were  coroner's  inquests  before  the  Different 
epidemic    beoame    generally  known? — No;    I    mean  types  of 
coroner's  inquests  since.    I  am  oinlly  giving  tliat  as  an  disease 
instance,  to  ishow  how  some  people  were  afi'ected,  and  'J^-t  with 
others  not  affected  at  all.    Therefore,  it  is  a  little  diffi-  O'lnng  the 
cult  to  classify  the  cases ;  but  one  might  classify  them  epidemic, 
somewhat  in  this  way  :  One  group  presented  practicaly 

all  the  symptoms,  another  igroup  only  presented  symptoms 
of  heart  or  liver  affeotiion  ;  tJiat  is  to  say,  they  were  breath- 
less, and  had  swollen  feet,  and  perhaps  a  very  few  sen- 
sory disturbances.  Other  cases,  again,  had  principally 
sensoiry  disturbances,  and  nothing  much  else,  and  other 
cases  had  sensory  and  motor  disturbances.  It  was  these 
latter  cases,  the"  sensory  and  motor  cases,  presenting 
practically  no  other  s^inptoms,  which  looked  exactly  like 
the  old  cases  of  alcoholic  paralysis ;  but  even  in  these 
cases  a  careful  examination  of  the  soles  of  the  feet  not 
infrequently  revealed  scales,  so  that  it  seems  to  me  very 
probable  that  many  of  the  cases  which  w©  have  been 
callino-  alcoholic-paralysis  for  some  years  now,   Lf  we 
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had  only  known  of  the  small  symptonis  to  look  for — 
the  iioales  o-n  the  soles  of  the  feet,  the  liight  duskiness 
of  the  skia,  and  so  on — we  should  have  not  only  looked 
for  them,  but  found  thein  and  called  it  by  something 
else.  We  Siimply  did  not  know  of  theiir  probaJbility. 
Since  then  we  hare  al"n"ays  looked  for  them,  and  in  most 
of  the  case-s  we  have  found  them.  In  this  claesifica- 
tion  I  should  just  like  to  throw  out  another  suggestion, 
which  is  merely  a  suggestion.  It  seems  to  me  possible 
that  quite  small  quantities  of  arsenic — not  the  compara- 
tively large  quantities  which  have  been  present  in  this 
epidemic,  but  quite  smaiH  quamti ties— taken  for  con- 
siderable periods,  may,  by  accumulating  in  the  system, 
as  this  epidemic  has  shown  they  will  accumulate,  set 
up  paralysis  without  any  of  the  other  syiiiptoms.  We 
know  that  lead  in  quite  minute  doees,  taken  for  long 
periods,  will  gradualHy  set  up  a  neuritis,  and  the  re- 
semblance of  tlie  alcoholic  neuritis  and  arsenical  neuritis 
is  so  extraordinarily  great  tliat  it  seems  to  me  quite 
possible  very  large  nimbers  of  these  cases  for  some 
years  have  really  beea  due  to  quite  minute  traces  of 
arsenic  in  allcoholio  liquors.  That,  of  course,  is  merely 
a  suggestion,  which  I  cannot  prove  in  any  way. 

371.  How  small  do  you  thinlc  these  very  minute 
traces  may  be? — ^I  should  not  like  to  attempt  to  give 
any  size  of  dose,  considering  how  peculiarly  susceptible 
some  people  are  to  arsenic.  For  instance,  in  some  cases 
l-25th  of  a  grain  taken  three  times  a  day  for_  two  cr 
three  days  will  cause  symptomB  of  arsenical  poisoning, 
acute  symptoms.  The  l-25th  of  a  grain  of  arsenious 
acid  taken  three  times  a  day  for  a  few  days  has  been 
known  to  cause  fairly  acute  symptoms  of  arsenical 
])oisoning. 

372.  Amounting  to  aJbout  ^  of  a  grain  a  day? — ^Tes, 
but  that  is  only  in  a  person  very  susceptible  to  it. 

373.  That  would  be  taken  in  three  days;  but  sup- 
pose the  same  quantity  was  taken  in  a  large  quantity 
of  liquor,  would  not  the  greater  part  of  it  pass  tJirough 
without  producing  any  disturbances  at  all  ? — It  has  been 
always  supposed  that  it  would,  and  it  has  been  sup- 
posed that  arsenic  was  very  quickly  eli/ninated  by  the 
urine  ;  but  this  epidemic  in  reality  has  only  revived 
what  was  known  before,  in  France,  at  any  rate,  that 
arsenic  is  stored  up  in  very  large  quantities  in  the  body. 
It  is  stored  up  in  the  skin,  in  the  hair,  in  the  nails,  and 
in  the  bones.  Therefore,  instead  of  its  being  rap-dly 
eliminated,  as  many  books  have  stated,  it  is  nothing 
of  the  kind— it  is  stored  up  in  the  body,  and  seems  to 
be  selected  in  a  peculiar  way  by  certain  organs  of  the 
body. 

374.  Taken  in  a  solution,  such  as  Fowler's  solution 
for  instance,  will  the  tissues  take  the  arsenic  out  and 
send  the  liquid  away?— Yes,  there  is  no  doubt  about 
that  at  all. 

375.  We  do  not  know,  except  from  this  epid-dmic,  tJhe 
resoilts  of  smail  quantities  of  arsenic  in  alcoholic  drinks. 
Are  we  to  suppose  tliat  the  arsenic  in  the  beer  was  dis- 
<;olved? — That  I  cannot  speak  about,  not  being  a 
fhemist,  but  I  should  imagine  it  was  dissolved  in  the 
beer.  You  see  it  would  have  to  pass  from  the  stomach 
1  hrough  the  liver  before  it  could  get  to  the  kidneys,  and 

is  in  the  liver  apparently  where  it  gets  first  seized 
V  pen. 

376.  And  in  the  body  it  may  be  taken  out  from  solu- 
tion?— Apparently  a  considerable  amount  of  it  may  be 
taken  out  of  solution.  At  any  rate,  it  does  certainly 
get  stored  up,  because  even  in  this  epidemic  it  has  been 
frmnd  in  the  scales  of  the  skin.  The  scales  that  have 
cnme  off  the  hands  and  feet  have  been  examined.  I 
suppose  you  will  get  the  evidence  from  others.  I  have 
not  examined  them,  but  arsenic  has  been  found  in  these 
Fcales,  and  it  has  also  been  found  in  the  hair  and  in  the 
clippings  from  the  nails  of  these  patients. 

377.  In  considerable  quantities  ? — ^In  weighable  quan- 
tiries. 

378.  And  in  post  mortem  examinations  has  there  been 
niuoh  found  in  tlie  tissues  ? — -There  is  notliing  very  much 
in  the  aippea<raaice  at  tilie  post  montem  which  would  show 
'here  has  bee"  arsenic  unless  the  tissues  axe  examined 
.-arefully.  The  liver  has  been  enlarged  and  fatty  and 
•n  a  state  of  chronic  inflammation  in  some  cases.  In 
other  cases  the  heart  has  been  fatty  and  very  dilated, 
jn  fact,  most  of  the  patients  have  died  from  heart  failure 
Tust  as  they  did  in  the  Havre  epidemic.  The  three 
rases  there  died  from  heart  failure.  But  beyond  that 
1  here  has  not  been  very  much  change  that  you  could  lay 
hold  of  ;  certainly  in  the  naked  eye  appearance  you 
could  not  have  possibly  said  it  was  arsenical  poisoning 


You  could  only  tell  it  by  chemical  analysis  of  the  ^  5_ 

tissues.  Eqimlds. 

379.  Could  j<y\i  tell  us  tlie  number  of  cases  personally       , — 
dealt  with  at  the  Crumpsall  Workhouse  and  at  the  I'^lOOOl. 
Manchester  Royal  Infirmary  1 — The  number  of  cases  1  Crumpsall 
have   seen    since  the    beginning    of    1900    in    the  siiiiisiics. 
Crumpsall  Workhouse  at  Manchester  has  been  :  Males, 

263  ;  females,  171 ;  or  a  total  of  434.  At  the  Manches- 
ter Royal  Infirmary  in  the  outpatient  department  in 
Xovanilber  and  December — I  have  not  counted  them 
since — ^tihere  there  were  :  males,  110  ;  fenjaJes,  60 ;  total, 
170.  Since  then  I  have  seen  at  the  iniirmary  a  con- 
siderable number  of  others.  I  expect  I  have  seen  about 
650  cases  personally. 

380.  What  were  the  number  of  fatal  cases  ? — 15 ;  12 
WKxmen  and  three  men. 

381.  So  tliat  tlie  fatal  oases  were  more  numerous 
amongst  the  woaiien  tlian  tiie  men  ? — -Yes.  And  that 
brings  us  back  to  another  point.  Severe  synDptums 
were  much  worse  in  women,  and  I  think  for  this  reason 
in  the  eairly  paj-t  of  the  epidemiic  not  only  myself  but 
etliers  thouglit  tliat  the  disease  was  more  common  in 
wo;uen.  Possibly  it  might  be  if  you  take  the  percen- 
tage of  tlioee  wiho  drink  beer  amongst  women  and 
amongst  men.  That,  of  course,  is  a  veiy  difficult  tiling 
to  get  out.  But  of  tlie  actual  number  of  cases  coming 
to  a  hospital  it  has  been  more  caiinmon  in  men.  Again, 
there  is  another  little  fallacy  here.  Some  of  the  women, 
espeoia'Ily  after  it  was  known  what  tliese  symptoms  were 
due  to,  became  very  shy,  and  unless  they  were  suffering 
very  severely  would  not  come  to  the  hospital,  because 
they  knew  tliat  these  symptoms  meant  that  they  had 
been  drinking  beer.  After  it  was  known  what  the 
eymptoims  were  due  to  they  stopped  coming  to  a  large 
extent  unless  tliey  were  really  verj^  bad  ;  but  the  seventy 
of  the  symptoms  were  much  worse  in  women,  and  the 
deaths,  as  I  have  said,  were  six  times  as  common  as  in 
men. 

382.  T\'lliich  were  six  times  as  common? — The  deaths  Wonin a  moi| 
were  albout  six  times  as  common  in  women  as  in  men,  severely 
taking  the  percentages.      Exactly  the  same  thing  wa®  affecied  thai 
noticed  in  alcoholic  neuritis  years  ago,  tliat  it  was  much  fien. 
more  common,  or  the  symptoms  were  much  more  miarked 
in  women  than  in  men. 

383.  (Dr.  Whitelegge.)  Do  you  mean  that  the  cases 
were  more  numerous  or  more  severe  in  women  ? — They 
were  said  to  be  more  numerous,  and  I  think  they  were. 

384.  And  were  they  also  more  severe  ? — Certainly. 
We  got  more  actual  paralysis  and  heiliplessness  in  the 
women  than  in  tlie  men. 

385.  {Chairman.)  Do  you  attribute  that  to  the  women 
having  drank  more  than  the  men  or  being  more  suscep- 
tible ? — To  being  more  susceptilble.  As  regards  the 
women,  I  am  quite  sure,  from  a  veiry  searching  exami- 
nation of  some  of  these  people — ^and  I  have  examined 
some  hundreds  of  them — some  of  tliem  had  not  taken 
more  tlian  what  they  :>alled  tliree  half-'pints  a  day ;  that 
is  to  say,  a  pint  and  a  half  of  beer  per  day.  Many  of 
the  women  did  not  take  more  than  a  pint  and  a  half  of 
beer  a  day. 

386.  Tliat  would  not  be  at  al  more  than  would  be  good 
for  their  health  if  the  beer  had  been  pure  ? — J.  think  not. 

387.  Is  Crumpsall  Hospital  a  workhouse  infirmjory? — 
Yes. 

388.  Did  the  patients  get  beer  in  the  workhouse? — 
No,  the  pdtients  did  not  get  any  beer  in  the  workhouse. 

389.  Does  the  worSliouse  hospital  take  patients  other 
than  from  the  workhouse? — ^Yes,  from  tlie  whole  of  the 
township  of  Manchester,  wihicli  is  the  central  part  of 
Mancih  ester. 

390.  Why  it  is  called  the  workhouse  infirmary? — ^Be- 
cause it  is  under  the  T>-»or  Law. 

391.  I  misunderstood  you ;  I  thought  it  was  the  hos- 
pital of  the  workhouse  ? — It  is  the  workhouse  infirmary. 
There  is  a  worklbouse  close  by. 

392.  But  it  is  not  confined  to  patients  from  the  work- 
house ? — Xo,  it  is  open  to  any  poor  people. 

393.  Have  you  any  further  information  or  opinions 
to  give  regarding  previous  epidemics  of  arsenical  poison- 
ing ? — Only  those  I  have  abeady  mentioned. 

394.  Have  you   any  further  information   you  would 
wisih  to  give  us  ? — ^I  do  not  think  so. 

395.  {Sir  William  Church.)  You  say  rightly  enough 
that  the  profession  has  been  long  acquainted  with  what 
was  called  alcoholic  paralysis,  but  could  you  tell  me  how 
long  it  had  been  made  use  of  in  Manchester  by  the 
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/;".  S.  Registrar  of  Deaths  1 — should  say  since  about  1885. 
///.  Ida.  I  tix  that  d&ite  for  the  reesoai  that  at  that  time  I  was  at 
  Oheadile  Asi^rd-nm  as  a  residemt  medioal  offioeo'. 

'  *  396.  It  certainly  would  not  be  before  thait,  because  it 
was  not  in  the  nomeai'claAure  of  diseases  till  then  ? — ■ 
Very  possibly.  I  did  not  know  thajt,  but  exactly  at 
that  time  an  extremely  good  physician  in  Manchester 
saw  a  case  with  me.  and  had  not  the  slightest  idea  of 
what  it  was.  Dr.  Dreschfeld  saw  it  soon  after,  and 
agreed  with  me  that  it  was  alcoholic  paralysis.  I  hap- 
pened to  know  it  because  of  Sir  Samuel  Wilks'  account 
of  the  disease.  All  that  proves  that  up  to  that  time 
it  was  not  described  in  the  certificates. 

397.  How  long  have  you  been  in  practice  or  attached 
to  the  hospditai  at  Man c^i ester  ? — I  liave  been  in  practice 
since  1883—18  years. 

alence  of  398.  Aipairt  from  last  year,  do  you  tliink  that  cases  had 
lolic  'been  increasing  in  frequency  ? — No,  ceitainiy  not  at  the 
itis  in  Manchester  Infirmary,  and  from  my  geneiral  feeling  iwt 
Chester,  at  Orutmipsall.  We  have  no  tigures  for  Crumpsall,  un- 
fortunately, but  at  the  Manchester  Infirmary  certainly 
not. 

399.  Did  you  study  medicine  in  London  as  a  student  ? 
— No,  in  Manchester. 

400.  Have  you  any  London  expearieooe  ? — No. 

401.  Beoause  in.  the  figures  that  j^ou  gave  in,  I  think 
you  said  there  were  annually  1,500  medical  patients  in 
the  Royal  Infirmary  at  Manchester  in  the  wards,  and  20 
oasies  of  so-called  alcoholic  neiuritis  ? — Yes. 

402.  That  far  exceeds  what  I  think  would  be  the 
fi/gures  in  amy  of  our  MetropoilLtaii  hoepitails  ? — That  is 
to  say,  you  tiiink  it  is  also  more  oommoai  in  Manchester  ? 

403.  Mucih  ? — That  ie  my  feeling. 

404.  I  haTe  had  40  years'  experieaioe  at  Bartholome-w's, 
and  in  a  mucfe  iajger  numajbeo-  of  patients  tliam  1,500 
medioal  patients  in  the  wards  we  did  not  get  three  or 
four  or  five? — My  stat-ement  about  London  was  made  on 
the  strength,  of  many  oonrensartdons  I  have  had  witli 
London  physicians  whom  I  have  met  from  time  to  time 
in  Manchester.  I  had  no  personal  experdenoe ;  it  was 
simply  a  general  feeling  that  I  felt  it  was  oammioner  in 
Manchester  than  in  London. 

405.  You  went  on  so  far  as  to  question  whether  there 
was  alcoholic  paralysis?  Have  you  any  doubt  in  your 
own  mind  whether  there  is  alcoholic  paralysis  or  not  ? — • 
I  cannot  help  but  doubt,  considering  Sir  William  Gaird- 
ner's  letter,  as  regards  Scotland.  The  amount  of 
alcohol  per  se  thait  they  taike  in  Scotland  is  very  great, 
and  if  with  all  his  enormous  experience  he  has  seen  so 
few  oases,  I  cannot  help  but  doubt  that  it  is  not  due  to 
alcohol  per  se.  Of  course  I  cannot  say  it  is  not  due  to 
some  other  imipurity.  I  do  not  mean  to  say  it  has 
been  always  arsenic  by  any  means. 

406.  Thalt  is  wihat  I  wanted  to  eJjioit? — I  should  not 
like  to  go  as  far  as  that,  but  it  certainly  looks  very  sug- 
gestive. 

407.  But  that  there  has  been  for  long  a  form  of  peri- 
pheral neuritis  and  paralysis  associated  with  the  con- 
sumption of  alcohol  you  have  no  doubt? — Not  the 
slightest. 

I  408.  I  should  rather  like  to  knonv  whether  it  is  your 
impression  tharb  prdbably  the  oases  you  saw  previous  to 
19O0  were  arsenical  ? — I  can  only  suggest  that  they  were, 
simply  from  the  extremely  close  resemiblance  of  the 
symptoms  and  from  the  very  fact  whioh  I  mentioned 
that  such  good  dbservers  as  there  are  in  Manchester, 
Dr.  Dreschfeld,  Dr.  Bury,  and  so,  who  were  actually 
seeing  these  cases,  never  noticed  anything  different  for 
a  good  three  months.  Dr.  Dreschfeld  noticed  that 
some  of  them  were  peculiarly  dark,  but  even  that  did  not 
draw  his  attention  to  the  fact  that  there  was  amy  differ- 
ence in  the  paralysis,  which  shows  that  there  was  no 
difference.  The  cases  went  on,  and  everybody  thought, 
as  a  matter  of  fact,  tliat  it  had  something  to  do  with  the 
increase  in  drinking.  They  assumed  that  people  were 
drinking  more  because  of  the^  war,  for  some  reason  or 
another.  But  the  character  of  the  paralysis  did  not 
suggest  to  them  that  there  was  anything  different. 

409.  But  the  cases  previous  to  last  year  did  not  have 
the  skin  affections,  did  they  ? — -Yes,  some  of  them  did. 
The  other  day  I  looked  up  the  late  Dr.  Ross's  account.. 
He  was  writing  this  account  at  the  time  I  was  resident 
medioal  officer  at  the  Manchester  Royal  Infixmaiy,  and 
an  this  account  it  is  most  curious  how  he  describes  many 
of  the  patients  with  the  redness  of  the  hands  and  feet 
and  the  profuse  sweating  of  tlie  hands  and  feet,  and  in 
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some  cases  he  mentioned  the  thickness  of  the  soles  of  jj^,  p  g 
the  feet,  so  that  there  had  been  skin  eruptions  in  some  E'ri  voids 
of  these  so-called  alcoholic  cases.  " — 

410.  (Dr.  Whitekgge.)  And  pigmentation  ?--No  ;  I  do  ^'^  ^eb.  19»b 
not  know. 

411.  Tliat  is  new? — That  is  new.    I  should  like  to  |>ininenta- 
put  the  pigmentation  rather  before  May.    I  think  even  ^jq'^, 

at  the  beginning  of  last  year  my  assistants  at  Cnianpsall 
on  one  or  two  occasions  asked  me  to  go  to  a  particular 
case  because  they  thought  they  had  a  case  of  what  is 
called  Addison's  Disease.  I  was  aslced  to  see  the  oases. 
In  none  of  the  case  of  so-called  Addison's  Diseast!  was 
I  able  to  satisfy  myself  that  it  was  Addison's  Disease. 
I  said  I  did  not  know  what  it  was,  but  it  was  not 
Addison's  Disease.  That  was  before  May.  I  am  in- 
clined to  think  it  was  February  or  January.  They  were 
all  heavy  drinkers. 

412.  {Chairman.)  January    or    February,    1900  ? — I 
think  so. 

413.  (Sir  William  Church.)  But  you  are  clear  in  your 
own  mind  that,  although  there  were  some  skin  affec- 
tions, those  we  have  been  accustomed  to  in  alcoholic 
paralysis,  at  all  events  there  was  no  pigmentation 
before  1900?— Yes. 

414.  You  said  that  a  very  small  amount  taken  con-  Ar««iBi«  smd 
tinuously,  you  thought,  might  produce  peripheral  neu-  keratim. 
ritis.    What  is  your  ground  for  thinkang  that,  oHier 

than  v'iat  you  have  seen  lately? — That,  as  I  said,  was 
merely  a  suggestion.  My  ground  for  thinking  it  is 
this,  that  arsenic  seems  to  have  such  a  peculiar  sus- 
ceptibility to  seize  certain  tissues,  particularly  tissues 
containing  keratin,  and  after  the  suggestion  made  by 
Dr.  Dixon  Mann  the  other  day,  pointing  out  how 
much  keratin  there  was  in  the  nerve  tissues,  it  struck 
me  :  Was  it  not  possible  also  that  areenic,  which  when 
talcen  in  comparatively  small  doses  can  be  found  in  the 
hair,  in  the  scales  of  the  skin,  and  in  the  nails,  might 
bo  also  found  to  cause  neuritis  ?  Quite  minute  doses 
of  lead  taken  for  long  periods,  without  causing  any  of 
the  acute  symptoms  of  lead  poisoning,  will  cause  para- 
lysis, and  I  asked  myself  wihether  it  was  not  possible 
for  arsenic  to  do  the  same  thing. 

415.  Have  you  ever  known  any  symptoms  like  these 
to  arise,  in  the  course  of  your  practice,  in  skin  disease* 
where  arsenic  is  given  for  a  very  long  period  ? — I  have 
seen  pigmentation  on  one  or  two  occasions.  I  have 
iseen  two  cases,  one  a  woman  who  had  slight  pigmenta- 
tion and  slight  paralysis  of  the  hands — I  think 
it  was  a  case  of  Dr.  Ross's  ;  and  the  other  w»« 
the  most  mariked  case  I  have  ever  seen,  a  girl  I  saw 
ip.  consultation,  who  had  had  a  plaster  applied  ki 
a  tumour  on  her  back,  in  Ireland.  She  was  brought  k) 
England  paralysed,  and  I  was  asked  to  see  her,  beoause 
it  was  supposed  that  this  tummir  had  affected  her  spinml 
cord.  She  had  pigmentation  and  typical  arsenical  para- 
lysis, and  that  was  merely  from  the  application  of  »ii 
arsenical  plaster  to  the  outside  S'kin. 

416.  (Sir  JVilUam,  Church.)  What  was  the  date  of  that 
case  ? — Probably  about  1896. 

417.  (Chairman.)  Did  she  get  well? — Yes. 

418.  (Dr.  Whitelegge.)  So  that  you  recognised  at  that 
time  that   motor  and  seneory  peralysia  depended 
arsenic  ? — Yes  ;  the  diagnosis  was  quite  easy. 

419.  (Chairman.)  Is  it  possible  that  the  cases  wSiioii 
surprised  Sir  William  G'oirdner  may  have  been  th»  r«- 
sult  of  arsenicated  beer  ? — ^It  is  quite  TX)9sib]e,  but  if  »», 
it  must  have  been  in  very  minute  doses,  because  other- 
wise they  would  have  had  some  more  markad  slsn 
sj-mptoms  than  they  had. 

420.  (Sir  William  Church.)  You  said  tliat  about  50  Gastro-uites- 
per  cent,  only  had  initial  symptoms  pointing  to  tlie  linal  symp- 
digestive  system  ? — I  think  it  was  about  50  per  cant.       turns  in  the 

421.  Vomiting   and   diarrhoea? — Either  vomiiing  or  '^1'''^^™''^' 
diarrhoea,  or  botii. 

422.  Did  those  cases  become  the  worst  ones? — I  think 
perhaps,  on  the  whole,  .they  did.  I  never  thougfat  of 
it  in  that  light  before,  but  perhaps  they  did. 

423.  Ordinarily,  when  an  overdose  has  been  jpven 
medicinally  or  accidentally,  tho«e  are  the  oorouawieat 
symptoms  of  arsenical  poison  ? — Exactly. 

424.  You  could  not  say  whetEer  those  that  had 
vomited  or  had  diarrhoea,  or  both,  turned  out  ta  be 
generally  the  most  severe  cases,- — I  thinlr,  on  the  whole, 
I  can  say  they  did — that  they  turned  out  the  savez-'eT 
cases.  And  yet  not  always,  for  this  reason,  that  some 
of  them  who  vomited  and  had  diarrhoea  had  iti9  gcxxi 
sense  to  at  once  change  their  liquor.    Tliat  was  given 
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to  me  as  a  reason  on  several  occasions.  They  said  the 
beer  was  not  agreeing  with  them,  and  tliey  had  been 
taJdng  spirits.  iSome  of  them  came  to  the  out-patienits' 
room  of  the  infirmary,  and  I  told  them  at  once  when 
I  saw  their  faces  that  they  had  been  drinking  beer. 
Some  denied  it  so  emphatically  that  they  made  me 
think  I  had  made  a  mistake,  but  on  sticking  to  them 
and  pressing  them  to  tell  me  everything  they  admitted 
it.  They  at  first  said  they  were  spirit  drinkers,  and 
when  I  asked  them  how  long  they  had  been  driniking 
spirits,  they  said  they  had  been  drinking  them  for 
about  a  foirtnight,  and  drank  beer  before.  Then  I 
have  asked  them  why  they  have  stopped  ta'king  beer, 
and  they  said  because  it  did  not  lagree  with  them.  That 
history  was  given  me  in  one  or  two  cases. 

425.  In  your  experience  there  had  been  more  men 
affected,  altliough  not  so  severely  affected,  than  women  ? 
— I  have  seen  more  men. 

426.  Dr.  Tattersall'a  exiperience  was  rather  the  re- 
verse ;  there  was  not  a  very  great  difference  between 
the  num'bers  affected  ;  but  like  yourself,  there  were 
many  more  dea/ths  in  women.  Have  you  any  explana- 
tion to  offer  as  to  that? — The  point  is  this.  TSie  men 
came  with  quite  sligiht  symptoms.  If  they  had  simply 
tinglings  in  the  hands  and  feet  they  came  at  onoe  to 
the  out-patient  room.  Those  would  not  be  the  sort 
of  oases  Dr.  Tattersall  would  see.  He  would  have  seen 
quite  the  worst  oases — (patients  lying  at  home  paralysed. 
But  I  saw  men  w'ho  were  suffering  from  quite  slight 
symptoms,  and  certainly  they  came  in  larger  numbers 
than  the  women.  Propoi'tionately  to  the  number  of 
women  drinking  as  compared  with  the  number  of  men 
drinking,  apealmng  without  any  proof,  I  should  be  in- 
clined to  think  that  the  percentage  of  women  affected 
was  greater  than  the  men.  The  actual  percenltage  of 
drinking  women  as  compared  witfli  drinking  men  is  not 
quite  so  great.    You  see  the  difference  in  the  figures. 

427-8.  263  and  171  ?— Yes.  I  do  not  know  what 
the  normal  rate  o'f  beer  drinking  amongst  men  and 
women  is.  but  if  we  knew  that  one  could  get  a  per- 
centage. I  am  inclined  to  think  that  the  percentage 
raJte  amongst  beer  drinkers  has  been  greater  among 
women,  altliough  the  actual  numbers  have  been  greater 
amongst  men. 

429.  You  have  no  evidence  that  arsenic,  when  given 
intentionally,  affects  one  sex  more  than  the  other, 
have  you  ? — ^No  ;  «xcept,  curioiisily  enougOi,  the  only 
three  cases  I  have  seen  have  been  in  women.  I  saw 
a  case  last  weelk  of  a  nurse  vs^o  had  the  symptoms.  She 
was  a  nurse  at  Orumpsall,  and  much  to  the  amusement 
of  her  fellow-nurses  she  had  these  sj-miptoms,  but  to  a 
very  sliglit  degree.  I  went  to  see  her  last  week,  and 
asked  her  if  she  had  not  been  taking  some  medicine  on 
her  own  account,  and  she  said  she  had.  SJie  told  me 
she  had  been  taking  medicine  that  some  patient  was 
taking  in  one  of  the  wards  as  a  tomic.  I  sent  for  the 
medicine,  and  found  it  contained  l-20th  of  a  grain 
of  arsenious  oxide  in  a  dose,  5  minims  of  liquor  aj- 
senicalis.    She  had  taken  that  for  a  fortniglht. 

430.  I  ask  you  as  a  result  of  your  former  experience, 
had  it  ever  crossed  your  mind  that  one  sex  was  more 
liable  to  suffer  from  medicinal  doses  than  another? — 
Xo ;  I  don't  think  it  has. 

431.  In  the  fatal  oases  you  say  they  usually  died  from 
lieart  failure? — Yes,  generally. 

432.  ■\^'!liat  was  the  condition  of  the  heart? — In  some 
cases  the  hearlt  muscle  was  fatty  and  tllie  heart  cavities 
dilated. 

433.  You  mean  that  it  was  fattv  deseneratiom  ? — Yes. 

434.  (Br.  Whitelegge.)  Do  you  tliink  that  alcohol  is  a 
predisposing  cause  to  arsenical  mischief  ? — Yes,  I  think 
so,  because  the  medicinal  dose  that  one  generally  gives 
without  alcohol  certainly  has  not  seemed  to  produce 
these  symptomis,  although  they  have  been  apparently 
as  large  as  those  in  beer.  Tliereifore  I  am  inclined  to 
think  that  the  alcohol  in  siome  way  helps  the  arsenical 
symptoms  to  develop. 

435.  They  may  be  parallel  forces  acting  together?— 
Yes. 

436.  I®  alcoholism  regarded  at  all  as  contra- indicat- 
ing arsenic  ? — ^I  never  looked  upon  it  as  such  before. 

437.  Have  you  found  from  the  history  of  the  patients 
whom  you  have  seen  in  this  epidemic  that  they  were 
generally  in  a  weak  state  of  health  before  the  arsenical 
mischief  began  ?— No  ;  many  of  them  were  quite  robust 
individtials. 

438.  The  suggestion  has  been  made  that  pigmenta- 
tion in  these  oases  was  associated  more  with  moderate 
drinking  than  with  heavy  drinking" — I  should  not  think 
so. 


439.  You  have  spoken  of  the  cumulative  effects  of  £>)■, 
arsenic.    You  would  not  think  that  deposit  in  the  Ecynol 
epidermis,  the  hair,  aJid  the  nails,  was  a  storing  up  in  — 
the  same  sense  as  the  storing  up  in  the  case  of  lead,  ^-  -^^^^ 
would  you  ?    It  would  hardly  come  back  again  into  the  Eliminal 
circulation  in  those  cases — so  to  speak,  it  is  practically  arseni 
eliminated  ? — ^Yes ;  it  would  not  comie  back  again. 

440.  Tlie  storing  up  you  meant  was  a  deposit  in  some 
tissue  inside  the  body  ? — ^Yes. 

441.  Do  you  know  of  any  experiments  on  animals 
throwing  light  upon  this  question  ? — ^No. 

442.  In  the  figures  you  gave  us  for  Crumpsall  and  Crurapsi 
the  out-patient  department  of  the  Royal  Infimaary,  were  .■statistic 
there  equal  facilities  for  each  sex?  Was  there,  for 
example,  in  the  case  of  Crumpsall  a  larger  provision  for 
male  patients  than  female  patients,  or  vice  versa.  Was 
the  way  open  for  all  those  of  either  sex  who  would 
naturally  present  themselves  to  come  into  the  Crump- 
sail  wards  ? — ^Yes. 

443.  There    was    no    exclusion  ? —  None  whatever. 
There  were  plenty  of  beds  on  both  sides. 

444.  Has  any  attempt  been  made  at  Ciumpsaill  or 
elsewhere  to  obtain  figures  as  to  the  consumption  of 
beer  by  people  of  the  same  class,  apart  from  the  neuritis 
cases  ? — ^I  don't  think  so.  Do  you  mean  the  normal 
consumption  of  beer? 

445.  Yes,  a  control  experiment  as  it  were  ? — ^No,  I 
do  not  think  so.  Many  of  these  people  spoke  quite 
freely  to  me  about  it,  and  told  me  what  their  general 
beer  drinking  habiits  were. 

446.  You  are  referring  to  the  patients? — ^Yes. 

447.  I  meant  those  who  were  not  patients — there  is 
no  standard  or  datum  to  go  upon  ? — No,  I  hiave  certainly 
not  got  any  other  figures. 

448.  Is  there  anything  else  you  could  suggest  that  Epiden  not 
would  amount  to  predisposition  to  arsenical  poison?  related 
Do  you  attach  any  importance,  for  example,  to  the  sug-  influen 
gestion  of  influenza  or  other  influences  of  that  kind? — 
Certainly  not  to  influenza.    In  fact,  during  the  last 
four  months  we  have  had  less  influenza  at  Crumpsall 
than  we  have  had  for  the  last  ten  years  at  the  same 
time  of  the  year.    In  fact,  we  have  hardly  bad  any. 
During  the  last  ten  years  we  have  always  at  this  time 
of  the  year  had  many  cases. 

449.  That  would  rather  point  to  improbability  of 
sisenical  poisoning  predisposing  to  influenza.  There 
was  no  special  prevalence  of  influenza  before  the  epi- 
demic began  ? — No. 

450.  Nor  was  there  any  special  incidence  of  neuritis 
upon  those  who  had  suffered  from'  influenza  ? — No. 

451.  I  am  not  sure  whether  you  have  given  us  any 
figures  showing  the  duration  of  the  fatal  cases  ? — I  am 
afraid  I  have  not  got  them,  but  I  could  get  them  if 
you  wish  for  them. 

452.  Would  all  the  patients  in  Orumpsall  be  of  the  Class 
poorer  class  ? — Yes,  quite  the  poorest  class. 

453.  Have  jou  any  knowledge  of  a  comparable  kind 
with  regard  to  peripheral  neuritis  in  the  upper  classes  ? 
—Only  from  my  own  private  work,  and  I  have  no 
family  practice,  so  that  it  is  a  little  difficult  for  me  to 
say  anything  of  that. 

454.  Probably  you  would  hear  about  it  from  prac- 
titioners?— Yes,  but  there  has  not  been  much,  or  com- 
paratively little. 

455.  The  main  incidence  has  been  on  the  poorer 
classes? — Yes.  I  have  seen  one  or  two  oases  amongst 
the  middle  class,  but  certainly  it  is  prinoipally  amongst 
the  poorer  classes. 

456.  You  referred  to  some  cases  in  Paris  in  1828.  Was  Paris 
there  any  suggestion  there  that  there  might  have  been  epide 
arsenic  ? — 'Certainly  not. 

457.  Were  there  any  circumstances  pointing  to  arse- 
nic?—Not  the  slightest,  but  the  description  exactly 
tallies  with  the  description  of  arsenical  poisoning  as 
seen  in  the  recent  epidemic. 

458.  But  where  there  are  oases  of  alcoholic  paralysis 
you  would  now  be  inclined  to  suspect  arsenic  ? — ^I  should 
be  inclined  to  susoect  it,  but  I  shoiild  not  feel  in- 
clined to  go  any  further. 

459.  {Sir  WiUiam  Churcli.)  With  regard  to  the  mentaJ  ^enf 
condition,  was  there  any  difference  in  the  mental  con-  gymi 
dition  of  the  patients  during  the  last  few  months  and 
those  which  you  were  accustomed  to  see  in  previous 
years?— Not  the  slightest.    It  was  exactly  the  same 
kind. 
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460.  (Chairman.)  I  believe  you  are  the  Medical  Officer 
of  Health  for  the  City  of  Manchester,  and  you  have 
lately  presented  a  report  to  the  town  council  on 
arsenical  poisoning  in  the  city? — That  is  so. 

461.  Ajid  you  give  evidence  with  regard  to  the  recent 
exceptional  sickness  in  the  City  of  Mamchester  attri- 
butable to  poisoning  by  arsenic  ? — Yes.  The  evidence 
which  I  haive  to  gave  on  thiis  suibjeot  is  derived  pairtiy 
from  observation  of  cases  in  the  union  infirmaries  and 
elsewhere,  but  mainly  from,  a  circular  which  was  sent 
out  to  aU  the  medical  men  of  the  city  on  the  27th  of 
November. 

462.  This  is  a  copy  of  the  circular  you  sent  out? — 
Yee. 

463.  And  from  the  ansiwers  to  this  circular  you  de- 
rived a  considerable  amount  of  information  ? — That  is 
so.  The  numiber  of  circulars  sent  out  to  medical  men 
waa  358,  and  the  replies  reporting  cases  were  124.  The 
replies  from  medical  men  who  had  no  cases  were  49  ; 
that  is  to  say,  that  somewhat  over  one-half  of  the  whole 
of  the  medical  men  of  the  city  did  not  send  any  reply 
to  the  circular — 185  sent  no  reply.  I  know,  from  per- 
sonal knowledge,  that  on©  or  two  men  had  a  number 
■of  cases,  and  I  infer  from  the  districts  in  which  they 
lived  that,  at  any  rate,  a  fair  number  would  also  have 
cases  of  this  poisoning. 

464.  Have  you  any  reason  to  suggest  why  they  did 
not  reply? — Pressure  of  work,  simply.  Many  medical 
men  have  such  an  immense  amount  of  work  that  they 
are  run  off  their  feet,  and  quite  tired  out  in  the  even- 
ing, and  I  presume  they  did  not  feel  equal  to  sitting 
•dowTi  and  replying  accurately  to  a  document  of  this 
•description.    I  can  quite  undersiand  it. 

465.  May  it  have  been  in  private  practice  that  some 
■of  the  medical  praatilibners'  did  not  wish  to  reply  ? — I  do 
not  know  that  one  would  like  to  draw  inferences  of  that 
descriiption.  I  have  in  my  mind  one  gentleman  in  par- 
ticular who  I  know  would  not  be  deterred  by  that 
reason,  and  he  did  not  send  an  answer.  It  is  possdlble, 
of  course,  but  I  should  not  like  to  say  that  that  was  the 
principal  reason  for  not  answering  the  circular.  I  have 
made  a  summary  of  the  number  of  cases  which  were  re- 
ported in  that  way  by  the  medical  men  of  the  city,  and 
T  find  that  those  reporting  cases  without  any  quaMfica- 
tion  whatever  reported  1,534  castes. 

466.  Without  qualifioation  ? — That  is  to  say  without 
stating  either  that  the  cases  were  the  severest  oases  or 
that  Hiefy  were  not  the  severesit  cases.  Those  who 
■qualified  their  oases,  nearly  all  of  them  in  tlie  diiection 
that  they  were  only  gtiving  the  severest  cases,  xeportied 
240.  The  numiber  reported'  by  Union  Distt.rict  officers 
was  254,  and  the  numiboT  of  medical  men  who  reported 
large  numlbers  of  cases  was  nine. 

467.  (Dr.  WhiteJegge.)  Reported  that  they  had  laxge 
numlbers  ? — Yes,  that  they  had  large  numbers  of  cases. 

468.  Without  giving  details? — 'Yes',  witlhout  -giving  the 
details.  I  have  put  that  down  in  round  numbers  as, 
-say,  250. 

469.  (Chairman.)  Were  those  who  had  large  numbers 
to  report  in  any  specaiial  line  of  medicail  practice? — ^No, 
not  all  of  them.  One  of  them  was  a  Union  Disitrict 
cifficer.  ThojQ  of  tlitean  who  reported  ini  that  way  weTe 
people  Tviho  hid  large  practices  nmiongst  the  pooresit 
classes,  or  wlto  were  oflieers  of  public  inabitiitions.  One 
or  two  were  isiedioal  men  having  large  praotit*®  among 
the  poorer  penple.  The  numbers  reported  as  in  the 
Ainion  infirmaries,  Orumps.all,  since  October — I  take  the 


latest  number  given  by  Dr.  Reynolds  to  this  Comims- 
sion — was  about  400.  The  Ohorlton  Union  Inhrmairy 
estimate  was  200,  of  whom  there  might  be  150  Man- 
chester patients.  The  total  is  2,828.  From  these  1 
propose  to  subtract  552,  made  up  in  this  manner  :  100 
jjatients  at  public  institutions,  such  as  the  infirmary, 
coming  from  outside  Manchester,  the  whole  of  the 
254  reported  by  Union  District  ofikers,  as  it  is  just 
possible  that  all  of  them  might  afterwards  have 
been  taken  into  the  Poor  Law  tinion  infirmaries. 
We  found  there  were  550  in  tiie  Poor  Law  intirma/ries, 
and  subtracting  254  we  get  296  cases  remaining.  I  pro- 
P'ose  to  take  off  one-half  of  these  as  possibly  included  in 
the  returns  from  practitioners  who  are  not  district 
officers,  and  who  may  subsequently  have  gone  into  the 
infirm-aries.  I  proposte  to  take  off  50  cases  as  possible 
duplications  at  institutions.  Tha*  leaves  2,276  cases  re- 
ported as  suffeirfiinig  from  peripheraJ.  neuritis  or  arsenical 
poisoning.  Almost  all  seem  to  be  within  the  last  six 
months,  thcaigh  not  quite,  becaus'e  a  few  iwere  reported 
in  earlier  months.  One  may,  of  course,  allow  for  a 
margin  of  error,  'but  if  one  takes  into  account  the  kwge 
number  of  medical  men  who  did  not  report,  I  think  it  is 
quite  safe  ta  say  that  at  least  2,000  oases  musit  have 
occurred  in  the  cd^ty  within  the  last  six  montlis. 

470.  Have  you  reason  to  distinguiish  between  peri- 
pheral neuritis  due  to  arsenical  poisoning  and  other 
causes? — That  is  a  veiy  large  question  indeed.  There 
are  a  very  large  number  of  causes  which  give  rise  to 
peripheral  neuritis.  The  reason  that  one  looks  upon  all 
these  recent  cases,  or  the  great  majority  of  them,  as 
having  been  due  to  areenical  poisoning  .is  partly  the  short 
period  within  which  the  illness^  has  begun.  It  has  not 
been  a  gradually  dawning  nkiess,  but  an  illness  marked 
by  a  somewhat  definite  onset,  and  those  cases  liave  been 
aJl  associated  with  the  drinking  of  beer  or  stout.  Wlien 
I  say  all  of  them,  I  mean  all  of  them  with  slight  excep- 
tions, say  one  or  two  cases,  that  may  be  neglected, 
considering  how  likely  it  is  that  a  certain 
nuniber  of  people  wiH  not  admit  tiiat  they  have  been 
taking  beer  or  stout.  Tiaking  these  tilings  into  conside- 
ration, one  regartls,  at  all  events,  the  recent  cases  of 
peripheral  neuritis  as  mostly  due  to  the  influence  of 
arsenical  poisoning.  There  has'  been  no  otlier  cause  ait 
wor'k  which  one  is  aware  of.  Otlier  causes  have  formerly 
been  at  work,  such  as  po-isoning  by  bi-dironiate  of  lead, 
to  a  very  limited  extent  in  one  wodvs  ;  poisoning  by 
bisulphide  of  carbon  in  another  works.  That,  again, 
was  extremely  limited.  During  the  influenza  outbreak 
a  certain  number  of  cases  of  peripheral  neuritis  were 
ascribed  to  that  disease,  hut  on  this  occasion  there  has 
been  no  disease  to  which  one  could  assign  these  cases  of 
peripheral  neuritis.  There  has  been  nothing  which 
would  induce  one  to  think  that  they  were  not  due  to 
arsenical  poisoning  except  only  the  continuous  habit  of 
drinkamg  large  quantities  of  beer  or  stout.  That  is  to 
say,  the  only  other  case  which  one  could  think  of  in 
connection  with  the  cases  was  alcoholic  poisoning.  The 
question  has  arisen  lately  how  many  of  tliese  cases  of  su- 
called  alcoholic  neuritis  may  have  been  formerly  due 
to  the  effects  of  arsemc. 

471.  Previous  cases  ? — I  do  nolt  think  iit  is  necessary  to 
go  into  that  question,  because  the  main  element  here  is 
the  enormous  number  of  cases  which  have  been  observed 
within  a  limited  period,  the  OTigin  of  which  has  been 
recent,  and  which,  therefore,  are,  to  a  certain  extent, 
unlike  alcoholic  ne^uritis,  in  which  the  progress  of  the 
case  is  slower.  I  do  not  say  that  as  an  absolute  distinc- 
tion.   It  is  extremely  difficult  to  make  a  precise  :\jid 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


Mr.  J.  A'fcot.  distinction  between  peripheral  aeuri-Kis  dne  lo  alco- 
 ■        holic  poisonimg  stud  peripheral  neuritis  due  to  araenical 

1  Mar.  T9i.»L  peisoning.  Indeed,  many  practitioners  in  the  earlier 
stages  of  this  no  doubt  (I  know  some  did,  and  I  have 
no  doubt  many  others')  looked  upon  these  cases  as  alco- 
iw>Mc  cases.  There  have  been  in  a  number  of  the  cases 
certain  phenomena  which  have  clearly  marked  them  out 
cbs  due  to  arsenic,  or,  at  all  events,  wMch  hais  nmrked 
out  the  patienits  as  suffering  from  arsenical  poisoning, 
the  principal  features  of  that  nature  being  piganentation 
of  the  skm  and  certain  very  distinctive  rashes.  There 
'\o  also  another  feature  which,  however,  has  not  been 
until  recently  worked  out,  viz.,  an  extremely  homy  con- 
dition of  certain  parts  of  the  skin,  especially  the  hands 
and  feet.  It  has  been  found  by  different  obserrers  that 
the  horny  cuticle  is  very  nich  in  arsenic,  which,  of 
course,  proves  that  these  oonditioJis  were  due  to  arseni- 
cal poisoning.  Th«se  are  the  main  conditions  whicli  have 
pointed  definitely  to  ars'enio,  but  these  conditions  have 
been  present  only  in  a  portion  of  the  cases  and  not  in 
all  of  them.  The  wasting,  profuse  sweating,  and  other 
symptoms  which  are  common  to  alcoholic  and  arseni- 
cal poisoning  have  been  present  also  in  these  recent 
casesi,  without)  the  pigmentation:  and  without  the 
arsenical  rashes  ;  so  that  it  is  largely  by  inference  that 
one  regards  them  as  due  to  arsenical  poisoning. 

472.  Do  you  consider  that  there  is  good  reason  for 
beilieving  that  in  a  very  large  proportion  of  this  2,000 
cases  the  illness  has  been  due  to  arsenic  ? — ^Yes.  I  put 
it  at  as  low  a  figure  as  possible.  I  think  one  may 
regard  that  as  the  minimum  estimate  of  the  number 
that  have  actually  suffered  from  symptoms  of  arsenical 
poisoning. 

Peripherf  473-4.  Is  there  information  as  to  the  number  of  deaths 

"  iritis  in  fooBQ  peripheral  neuritis  and  from  other  neuritis  and 
Manchester  from  chronic  alcoholism  in  the  City  of  Manchester 
hofnre  1900.  chrring  the  past  five  years  ? — ^Yes ;  I  present  a 
table  showing  for  each  week  during  the  last  feen 
years,  that  is  to  say,  from  1891  to  1900  inclusive,  the 
deaths  registered  from  peripheral  neuritis,  other  neu- 
ritis, alcoholism,  cirrhosis  of  the  liver,  other  liver 
disease,  and  gastritis  in  adults,  and  the  total  number 
from  all  these  causes.  {Ree  Tables  A  and  B  of  Appen- 
dix No.  3.)  This  table  shows  that  death  from  peri- 
pheral neuritis  and  from  other  neuritis  have  been  in- 
creasing in  number  since  1896,  and  that  the  number 
of  deaths  from  chronic  alcoholism  and  from  cirrhosis  of 
the  liver  has  fluctuated  from  one  year  to  another,  but 
that  from  each  of  these  causes  of  death  a  great  increase 
has  occurred  in  the  year  1900. 

475.  (Dr.  Whitelegge.)  Would  not  your  table  rather 
show  the  increase  of  cases  commencing  earlier  in  1893  ? 
I  was  going  to  come  to  that.  The  latter  part  of  the 
table  was  only  prepared  in  the  first  instance,  and  the 
first  five  years  is  supplementary.  The  first  marked 
increase  in  peripheral  neuritis  is  in  the  year  1893.  In 
1691  the  deaths  were  8  ;  in  1892,  9 ;  in  1893,  14 ;  in 
1894,  17  ;  and  in  1895,  17. 

476.  (Chairman.)  Are  those  deaths  from  peripheral 
neuritis  ? — They  are  simply  from  peripheral  neuritis. 
In  1896,  14  ;  m  1897,  13  ;  in  1898,  19  ;  in  1899,  20 ;  and 
in  1900,  48. 

477.  That  is  more  than  in  any  previous  year  ? — 
very  great  increase  indeed  upon  previous  years.  The 
first  increase  took  place  in  1893.  Then  there  is  not 
any  decided  continued  increase  until  the  year  1900, 
when  the  number  of  deaths  springs  up  very  suddenly 
from  20  to  48.  Without  reading  the  figures  again, 
the  same  thing  is  observable  under  "  neuritis."  There 
is  a  very  remarkable  increase  from  neuritis  in  the  year 
1893  from  two  in  the  previous  year  to  ten,  and  again 
from  five  in  1899  to  twelve  in  1900.  There  is  no  doubt 
that  the  increase  in  the  last  year  is  due  to  arsenical 
poisoning,  but  it  is  not  so  easy  at  this  point  of  time 
to  account  for  the  very  marked  increase  in  the  year 
1893.  I  have  considered  the  various  causes  as  well  as 
I  could  which  could  have  occasioned  that  increase,  but 
I  am  not  able  to  account  for  it. 

^•78.  (Professor  Thorpe.)  Tou  mean  in  1893  ? — ^Yes,  in 
the  year  1893. 

479.  (Mr.  Cosmo  Bonsor.)  Were  you  medical  officer 
in  1893  ? — I  was  not ;  but  of  course  I  have  all  the 
records.  There  was  in  1893  no  outbreak  of  disease 
which  would  give  rise  to  a  large  amount  of  peripheral 
neuritis — no  outbreak  of  diseases  known  to  be  causes 
ef  peripheral  neuritis. 

480.  (Chairman.)  Or    other    neuritis —  Or  other 


neuritis.    Moreover,  it  is  true  that  a  great  de«l  of  di^'  Mr.J.Ni 
cussion  in  the  medical  papers  had  taken  place  with  — 
regard  to  alcoholic  neuritis,  but  that  discussion  took  ^  Mar.  ] 
place  chiefly  in  1889,  and  went  back  as  far  as  1886.  It 
mav  be  that  medical  men  were  getting  educated,  but 
that  scarcely  seems  to  account  for  it,  because  if  that 
were  the  cause  there  would  not  be  the  subsequent  drop. 

481.  {Sir  William  Church.)  When  did  you  first  make 
use  of  the  term  "  peripheral  neuritis  "  or  "  neuritis  "  in 
the  registration  of  deaths  in  Manchester  ? — I  am  not 
able  to  tell  you  that,  because  our  records  do  not  go 
back. 

482.  It  was  only  introduced  into  the  official  nomen- 
clature of  diseases  in  1885,  and  it  took  some  time 
before  the  profession  became  thoroughly  conversant 
with  the  new  additions  to  the  nomenclature  of  disease  ? 
— ^Yes.  I  say  that  is  the  cause  whk-h  presents  itself  as 
a  possibility.  It  is  singular,  however,  that  it  should 
take  such  a  sudden  ascent  in  one  year.  It  is  not  a 
gradual  ascent  such  as  you  would  expect  from  the 
effects  of  education ;  it  is  a  sudden  ascent,  which  is 
only  barely  maintained  in  subsequent  years,  or  is  not 
maintained. 

483.  The  fact  of  there  being,  as  you  mentioned  that 
there  was,  a  good  deal  of  discussion  going  on  in  the- 
medical  journals  would  perhaps  have  a  greater  effect 
than  the  mere  alteration  in  the  official  nomenclature  V 
— ^I  think  it  would  ;  but  then  that  discussion  was  prior 
to  the  years  1891-2,  and  it  is  singular  that  it  did  not 
have  more  effect  upon  the  nomenclature  in  those  years. 

484.  (Professor  Thorpe.)  Was  it  a  period  of  inflated  Slight 
trade,  or  were  tliere  any  economical  questions  such  as  creise  luch 
increased  wage-earning,  which  might  possibly  account  cases  i 
for  it  in  1893  or  just  immediately  prior  to  1893?  Was 
Manchester  at  that  time  particularly  well  off,  as  far  as- 
trade  went? — That  I  cannot  tell  you.    From  the  table 
handed  in  you  will  see  that  in  1893  (it  is  a  singular 
thing,  and  I  do  not  want  to  lay  too  much  stress  uporij 
it)  the  deaths  seemed  to  be  grouped  together  somewhat 
from  the  26th  to  the  36th  week.    No  fewer  than  seven 
out  of  fourteen  occurred  in  these  weeks. 

485.  (Chairman.)  Fourteen  weeks  of  the  year  1893? 
• — No  ;  eleven  weeks  of  the  year  1893  after  the  cases 
occurred. 

486.  (Professor  Thorpe.)  What  months    would  tliat 
be  ? — The  26th  is  midsummer,  of  course. 

487.  It  would  be  from  the  summer  to  the  autumn  of 
the  year  ? — It  would  be  in  June,  July,  and  August,  the 
hot  months  of  the  year. 

488.  A  period  of  the  year,  too,  when  the  operative 
class  would  be  taking  such  holidays  as  they  would 
get? — Yes,  that  would  be  so.  But  it  is  singular  that 
it  is  not  so  in  other  years.  It  is  very  striking  in  that 
\eTj  year  tbe  way  in  which  the  deaths  are  grouped 
together. 

489.  (Sir  William  Church.)  The  total  deaths  in  that 
ysar  is  the  heaviest,  too,  from  these  different  causes, 
236,  and  the  next  highest  is  223,  only  a  slight  differ- 
ence, but  it  is  one  ? — Certainly,  that  is  also  so. 

490.  (Chairman.)  In  1893  there  was  also  a  slight  in-  .stati  csof 
crease  in  alcoholism,  but  not  so  great  an  increase  as  in  alcol  ism 
neuritis  and  peripheral  neuritis  ;  and  I  see  that  there  and 
was  an  increase  of  alcoholism  in  1900  from  81  the  year  of  th  iveri 
before  to  109  ? — There  is  an  increase  in  everything  con- 
nected with  alcohol  in  the  year  1900.  an  increase  under 
alcoholism,  and  under  cirrhosis  of  the  liver  ;   a  very 
marked  increase. 

491.  (Chairman.)  Jis  there  any  probable  explanation 
of  that? — ^I  go  on  to  say  that  this  increase  is  most 
marked  in  the  last  half  of  the  year  1900  from  all  these 
causes,  and  in  the  case  of  peripheral  neuritis  it  is  con- 
fined to  the  last  half  of  the  year.  In  the  last  twenty- 
sis  weeks  of  the  year  37  deaths  are  registered  from  this 
cause,  peripheral  neuritis,  as  against  eleven  in  the 
first  twenty-six  weeks  of  the  year.  From  cirrhosis  of 
the  liver  75  deaths  were  registered  in  the  second  half 
of  the  year,  as  against  51  in  the  first  half  of  the  year. 
From  chronic  alcoholism,  again,  66  deaths  were  re- 
gistered in  the  second  half  of  the  year,  as  against  43 
in  the  first  half. 

4^.  A  large  increase  in  the  second  half  ? — ^Yes,  from 
all  these  causes.  That  arsenical  poisoning  has  in  each 
instance  had  to  do  with  this  increase  is  certain.  That 
it  is  responsible  for  the  whole  of  it  can  only  be  deter- 
muied  by  the  study  of  the  Revenue  returns,  which  wil! 
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Nivmi.  show  whether  there  has  been  a  great  increase  of  drink- 
ing daring  1899  and  1900.  I  mention  1899  because  I 
take  it  that  alcoholic  poisoning  is  a  very  much  slower 
process  than  arsenical  poisoning,  and  therefore  it 
would  be  necessary  to  go  back  to  1899  to  study  the 
Revenue  return  in  that  year  as  well  as  in  1900.  If  it 
can  be  shown  that  this  increase  in  drinking  did  occur, 
arsenical  poisoning  will  not  be  excluded,  but  it  will 
not  be  possible  to  regard  it  as  the  sole  cause  of  the 
lincrease  in  the  number  of  deaths. 

493.  (Professor  Thorpe.)  Arising  out  of  that  answer, 
supposing  it  is  the  fact    that    the    Revenue  returns 

-did   not   show   that   there   was   any   great  increase 
of  drinking  in  Manchester    and    the  neighbourhood 
•during  1899  and  1900,  what  would  be  your  inference 
then? — That  these  deaths  v/exe  largely  due  to  the 

■  effects  of  arsenic.  That  arsenical  poisoning  was  going 
■on  to  a  large  extent  is  quite  certain  from  the  increase 

•  in  peripheral  neuritis  and  neuritis.  There  can  be 
little  doubt  about  that,  because  those  are  the  features 
especially  associated  with  arsenical  poisoning.  With 
regard  to  chronic  alcoholism,  as  I  have  already  men- 
tioned, there  is  good  reason  for  believing  that  the 
medical  men  regarded  the  increase  of  these  cases  at 
lifirst  as  really  due  to  alcohol,  and  they  would  not  be 
unlikely  in  the  case  of  people  who  drink  a  great  deal 
to  put  down  the  deaths  to  chronic  alcoholism  and  not 
■to  the  specific  cause  of  the  other  symptoms.  Witli 
regard  to  cirrhosis  of  the  liver,  that  is  really  a  some- 
what difiicult  te.rm  to  define;  but  cirrhosis  of  the  liver 
:s  defined  medically  lur  the  purposes  of  registration,  I 
take  it,  by  some  change  in  the  condition  of  the  liver, 
■partly  by  a  certain  group  of  symptoms,  and  very  largely 
by  the  occurrence  along  with  certain  diseased  states  of 
the  liver,   of  ascites,  of  a  collection  of  fluid  in  the 

■  abdomen.  The  recent  cases  of  arsenical  poisoning  have 
certainly  been  associated  (I  do  not  now  speak  from  my 
own  observation),  as  is  stated  by  the  best  observers, 
with  a  considerable  amount  of  effusion  of  liquid  in  the 
abdomen,  what  is  called  ascites.  Dr.  Reynolds,  w^ho  has 
■given  a  great  deal  of  study  to  this  subject,  has  found 

that  in  a  very  large  proportion  of  thes-e  cases  what  is 
called  hypertrophic  cirrhosis  of  the  liver,  that  is  to  say, 
■cirrhosis  of  the  liver,  with  enlargement  and  softening 
is  present  in  these  cases. 

494.  {Sir  William  Church.)  Is  not  that  rather  an 
unusual  thing  in  cirrhosis  arising  from  alcoholic  ex- 
•cess?  Where  you  get  cirrhosis  and  ascites  is  it  usually 
hypertrophic  cirrhosis  or  is  it  not  rather  a  different 
form? — I  understand  it  is  the  experience  of  the  medi- 
cal men  in  Scotland  tJiat  they  only  get  exceptionally 
this  form  of  cirrhosis  of  the  liver,  and  that  when  they 
do  get  it  it  is  associated  with  beer  drinking.  I  believe 
this  form  of  cirrhosis  is  exceptional  with  the  drinking 
■of  spirits.  That  is  what  I  understand,  but  this  is 
mere  current  talk  on  the  subject.  There  is  no  specific 
statement  on  the  subject  that  I  know  of  except  this, 
that  experiment  with  animals   shows  that  cirrhosis 

■  of  the  'iver  is  not  produced   by  ethylic  alcohol  or 

■  ordinary  spirits.  Of  course  that  somewhat  increases 
the  probability  that  when  you  get  cirrhosis  of  the  liver 
associated  wi'th  alcohol  it  is  due  to  some  irritant 
matter  in  the  beer  other  than  the  alcohol. 

495.  My  point  is,  is  it  not  /our  experience  of  the 
!  profession  in  Manchester  that  the  cirrhosis  of  the  liver 

which  leads  to  ascites  and  eventually  to  death  perhaps, 
is  usually  of  the  contracted  form  and  that  there  has 
been  in  the  fata'  cases  in  this  epidemic  an  unusually 
large  number  of  the  hypertrophic  form  ? — I  cannot 
speak  to  that.  I  liave  had  no  personal  experience  or 
very  little  i>ersonal  experience  of  practice  in  Man- 

■  Chester.  That  I  cannot  say.  I  have  not  in  Manchester 
seen  a  single  case  of  cirrhosis  of  the  liver  until  this 

•  outbreak,  but  my  former  experience  certainly  was  th'at 
the  cirrhosis  of  the  liver  which  I.  have  seen  in  London 
and  elsewhere  associated  with  alctohol  has  not  been  of 

■  that  hypeTtrophic  character. 

496.  (Dr.  Whtfelegge.)  Do  you  think  of  the  hypertro- 

■  phic  kind  as  being  associated  with  spirit  or  with  beer  ? 
— With  beer  and  not  with  spirit. 

_  497.  Are  you  thinking  of  it  as  being  of  rapid  causa- 
tion ? — Do  I  regard  it  as  probably  of  rapid  causation  1 

498.  Tesi — ^I  sho^uld  say  so,  but  this  is  a  little  out- 
side of  my  line,  of  course. 

499.  'Still  you  have  brought  the  medical  opinion 
very  convendiently  before  us? — I  have  followed  the 
medical  opinion  on  the  subject,  and  I  believe  that  is 
the  medical  opinion  on  the  subject,  that  arsenic  will 


of  course,  cause  a  fatty  conditioa  of  the  liver.    E^jp^  _/)/^_ jf^i^^^^ 

far   it  eauses  tiie  cirrhosis   is   another   matter.    Al-  J  

though  I  have  seen  it  stated  in  a  medical  paper  tbat  1  I^'ar.  lljyi 

Brouardel  associaited  oirrhosis  of  the  liver  with  the   

effect  of  arsenic  alone,  apart  from  alcohol.  I  have  not 
seen  the  original  papers  of  Brouardel,  and  I  can  only 
say  that  I  have  seen  that  stated  in  a  m^edical  paper. 

500.  (Sir  William  Church.)  The  point  is,  and  that 
you  are  clear  of  from  what  you  have  learned  from  the 
medical  practitioners  in  Manchester,  that  many  of 
these  fatal  cases  of  cirrhosis  of  the  liver  were  of  the 
hypertrophic  form? — I  have  not  learned  that  from 
medical  practitioners  but  from  Dr.  Reynolds.  I  have 
no  other  authcJl-ity.  That  is  the  result  of  his  experi- 
ence alone. 

501.  (Chairman.)  In  one  of  the  answers  you  just 
gave  you  distinguished  between  spirits  and  beer.  Was 
that  opinion  formed  before  the  recent  outbreak? — ^It 
was  not  formed  by  me.  It  is  difiicult  to  speak  of  an- 
other man's  views,  but  Dr.  Reynolds,  I  believe,  has 
consistently  maintained  that  peripheral  neuritis  Jit 
all  events,  was  caused  by  beer  drinking,  and  not  by 
other  forms  of  alcohol. 

502.  We  have  had  Dr.  Reynolds'  evidence  before  us, 
and  you  may  take  it  before  the  recent  outbreak  he  had 
formed  that  opinion  ? — Long  before  the  recent  outbreak 
he,  at  all  events,  had  formed  that  opinion,  that  is 
quite  certain. 

503.  (Sir  JViUiain  Church.)  Although  you  speak  in 
your  precis  here  of  chronic  alcoholism,  you  in  your 
table  speak  of  alcoholism  ;  would  that  include  acute 
alcoholism  ? — Yes. 

504.  Has  there  been  a  great  increase  of  cases  of 
delirium  tremens  in  Manchester  during  the  last  yearl 
— No  ;  a  great  many  of  the  practitioners  did  make 
remarks  upon  the  returns  which  were  sent  in,  but  not 
one  has  mentioned  that  delirium  tremens  or  acute 
alcoholism  has  come  within  his  observation.  Many  of 
them  stated  that  the  patients  who  suffered  were  heavy 
drinkers. 

505.  And  there  has  not  been  an  increase  in  the 
nuimber  of  deaths  attributed  to  acute  alcoholism,  wEich 
means  delirium  tremeiLS? — ^The  return  has  been  com- 
piled simply  as  alcoholism,  and  I  could  not  answer 
that  question  without  going  back  over  the  register.'* 

506.  But  the  return  of  alcoholism  would  include  ang'.  Incidence 
cases  of  that  sort? — It  would.     From  the  analysis  of  sex. 

the  deaths  in  age  and  sex  groups,  it  will  be  seen" 
that  women  died  to  a  much  greater  extent  than  men 
from  neuritis,  with  a  tendency  to  die  earlier.  What 
might  be  the  precise  meianing  of  this  it  is  somewhat 
difficult  to  say.  Trobaibly  it  is  due  in  the  main  to 
the  more  sedentary  life  which  women  lead.  It  is 
difficult,  I  think,  to  believe  that  women  drink  more 
than  inen,  or  as  much.  It  is  certainly  perfectly  clear 
from  observations  which  have  been  made  that  arsenic 
is  largely  eliminated  by  the  skin,  and  I  ithinik  it  is 
probable  that  a  great  deal  of  the  arsenic  imbibed 
by  a  man  is  worked  off  in  the  course  of  his  labour. 

507.  (Chairman.)  So  that  a  labourer  might  drink  more 
arsenicated  beer  without  the  worst  results  than  a 
woman  not  working  in  that  way? — I  think  so.  I 
think  that  is  one  of  the  explanations  why  the  arsenic 

*  Note  hy  Witness. — The  annexed  return,  made  from 
the  death  registers,  gives  the  information  asked  for  in 
Question  505. 
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Mr.J.Niven.  has  affected  women  to  so  much  greater  an  extent  than 
—        it  Las  men. 

I  Mar.  190L  ggg.  (^sir  William  Church.)  Since  we  have  been  ac- 
quainted with  what  we  have  tenned  alcoholic  neuritis, 
has  it  not  been  found  to  be  the  case,  that  there  are  more 
fatal  oases  proportionately  Among  women  than  men'^ 
— ^Ye-s  ;  .iliat  is  clearly  brought  out  

509.  I  mean  before  this  group  of  oases  entirely,  going 
back  a  good  many  years? — Yes.  This  table  which  I 
hand  in  is  going  back  ten  years. 

510.  So  that  the  fatality  among  women  in  this  epi- 
demic has  adhered  to  tihe  old  rule  that  these  ca.ses 
are  more  fatal  in  women  than  men  f — ^Tes  ;  that  is  very 
cleairly  brought  out.  You  will  see  that  women  tend  to 
die  somewhat  earlier  tlian  men. 

511.  {Chairman.)  That  is  of  neuritis? — Yes,  of  neuri- 
tis, simply  from  this  cause.  Then,  of  course,  in  women 
a  smaller  quantity  of  arsenic  witli  the  smialler  fram'e 
of  women  would  produce  a  grea;ter  eifeet,  weight  by 
weigiht. 

512.  {Dr.  Whitelegge.)  With  an  equal  consumption? — ■ 
Yas.  That  is  to  say,  the  same  amount  of  arsenic  will 
certainly  produce  on  the  average  a  greater  eflEeot  upon 
women  than  upon  men. 

513.  {Sir  William  Church.)  \Yi\ett  mialkes  you  say  that  ? 
— Simply  because  they  are  lighter,  as  a  mere  matter 
of  animal  weight. 

514.  Granted  that  ;  bult  when  used  in  medicinal  doses, 
has  that  observation  ever  been  made? — do  not  know 
that  it  has,  but  we  are  now  speaking_of  arsenic  that 
we  see  to  produce  poisonous  effects.  W  hen  you  tind  you 
are  actually  gettirig  poisonous  effects  it  is  clear  that  a 
smaller  amount  will  produce  the  same  effect  in  women 
as  in  men  on  the  average  from  their  smaller  frames. 
Then  I  think  it  is  probable,  although  that  would  need 
some  extensive  observation,  that  the  drink  of  women  is 
m'ore  exclusively  beer  and  stout  than  that  of  men.  I 
tJiink  men,  in  addition  to  their  beer,  or  perhaps  instead 
of  it,  will  drink  more  largely  of  spirits  than  women, 
whereas  the  more  (habitual  drink  of  the  women  will  be 
beer.  Anyone  who  is  acquainted  with  the  side  streets 
of  these  large  towns  knows  that  it  is  the  custom  to  send 
out  for  a  pot  of  beer  in  the  afternoon,  anu  in  some  parts 
of  the  town  women  are  in  the  haiMt  of  meeting  and 
having  a  gossip  over  a  pot  of  beer. 

515.  {Dr.  Whitelegge.)  At  home  ;  so  that  they  would 
usually  get  their  supply  of  beer  from  the  same  place  ? — 
Yes. 

516.  Would  you  attach  importance  to  that  as  a  con- 
sideration?— ^Yes  ;  I  think  that  is  not  ijnmiaterial  ;  I 
think  it  is  not  altogether  immaiterial.  though  I  think 
many  lof  ttlie  men  wotild  resort  to  tlhe  same  p'lace  also. 
I  think  the  men  would  mix  good  beer  with  bad  to  a 
much  greater  extent  than  women  would.  I  do  not 
mean  to  say  that  tfiis  is  a  universal  or  general  custom, 
in  the  Oity  of  Manchester  for  women  to  drink  like  that, 
but  it  does  unquestionably  preraii  in  certain  districts. 

517.  The  cases  are  more  fatal  among  women  ;  can  you 
tell  Uo  what  are  the  number  of  attacks  of  women  and 
men — have  you  the  ligiires  ? — ^No  ;  I  (have  no  means  of 
giving  those. 

an  ',  age.  518.  That  was  not  one  of  the  points  of  the  enquiry? — 

ifo,  that  was  not  one  of  the  points  of  tlie  enquiry,  I 
regret  to  say,  and  I  have  not  that  (figure.  TJie  cases 
that  we  did  collect  I  have  given,  ffliougE  they  cannot 
be  supposed  to  bear  on  that.  We  collected  histories  of 
th©  illnesses  of  a  series  of  85  cases,  out  of  which  there 
are  here  details  of  age  and  sex  in  77 — 35  men  and  42 
women. 

Classification  as  to  Age  and  Sex  of  Cases  of  Arsenical 
Poisoning  observed  by  the  Medical  Officers  and  others, 
whose  symptoms  have  been  recorded.  In  8  out  of  85 
Cases  the  Ages  have  not  been  ascertained. 


Males. 


20-29 

30-39 
10 

40-49 
14 

50-59 
6 

60  and 
upwards 
5 

Total,  35. 
Females. 

20-29 
1 

30-39 
17 

40-49 
14 

50-59 
9 

60  and 
upwards. 
1 

Total,  42. 
Both  sexes,  77. 


519.  Those  were  selected  cases,  no  doubt — not  taken  Mr,  J.N 

at  random? — They  were  taiken  at  random  so  far  as   . 

going  down  the  wards  was  concerned.  There  was  no  1  Mar.  ; 
principle  of  selection,  they  were  simply  cases  taken 
as  they  caiue.  But  that  has  no  value,  of  course,  for 
estimating  the  relative  number  of  men  and  women 
affected.  There  is,  ihowever,  this,  for  what  it  is  worth, 
that  the  oases  occurring  among  the  42  women  between 
the  ages  of  30  and  40  were  17,  and  between  30  and  40 
in  men  were  10,  so  that  the  whole  difference  was 
made  up  of  the  larger  numbers  of  women  between 
30  and  40.  The  men  at  60  and  upwards  number  5  to 
women  1  ;  so  that  there  again  it  would  appear,  taking 
these  oases  reallj'  unselected,  that  the  women  suffer 
at  an  earlier  age  than  the  men. 

520.  {Chairman.)  The  illnesses  pa-eeentetl  in  this  table 
were  infirmary  patients  ? — Largely  prartients  from  the 
union  infirmaries,  and  some  of  them  from  our  personal 
olbservations  outside  the  unions  ;  but  most  of  them  from 
the  union  infirmaries.  They  form,  of  course,  a  perma- 
nent rectord  of  these  cases.  The  symptoms  are  not  veiy 
exhaiistive,  but  they  do  form  a  permanent  record  of 
these  cases.  Many  Of  them  suffered  from  perfectly 
distinctive  symptoms  of  arsenic,  and  I  have  brought 
this  record  of  the  oases,  wthidh  perhaps  the  memibers  of 
the  Commission  may  like  to  1ooj£  at. 

521.  These,  I  suppose,  are  the  casies  to  which  you 
were  refeiTiug  just  now? — ^Yes. 

522.  {Chairman.)  The  oases  regarding  which  you  have  Class  of 
given  information,  the  whole  2,000  in  1900,  and  tilie  sons 
special  cases,  are  chiefly  cases  of  the  poor  treated  in  attack© 
workhouse  hospitals  ? — No  ;  the  number  occurring  in 
•noikthouse  hospitals  has  been  550  out  of  2,000,  and  the 
others  would  be  lai^ely  poor  people  ;  but  no  doubt  a 
number  of  them  would  be  artisans. 

523.  I  wished  to  ask  that  question  ? — Yes,  respectable 
artisans. 

524.  Has  'this  eipidemic  been  largely  prevalent  among 
the  class  of  respectable  artisans,  men  employed  on 
wages  in  factories,  or  in  engineering  works,  or  in  any 
of  the  works  of  Manchester? — Yes  ;  1  tJiink  one  may 
say  there  have  been  a  gOod  many  cases  either  in  men 
or  women  of  that  class.  There  is  no  doubt  that  that 
is  so. 

525.  And  labourers  ;  nawies,  for  instance  ? — The  la- 
bouring class,  of  oourse,  have  suffered  more  ;  that  is, 
so  far  as  the  reports  go.  It  is  possible,  however,  that 
we  get  more  information  witili  regard  to  the  poorest 
class  of  the  population  than  we  do  with  regard  tO' 
artisans  in  a  somewhat  better  position.  I  think  it  is- 
likely  that  we  do  not  know  so  much  about  them, 
but  speaking  from  my  personal  knowledge  of  a  practice 
of  a  friend,  I  should  say  we  do  get  these  cases  occurring 
amongst  the  artisan  class. 

526.  {Mr.  Cosmo  Bonsor.)  Might  not  that  be  ifrom  the- 
quality  of  the  beer  that  the  artisan  class  drink?  They 
drink  a  higher  class  of  beer,  do  not  they  ?^ — Yes,  largely, 

527.  It  might  be  from  that? — Yes  ;  the  better  class 
people  drink  in  the  main  a  better  class  of  beer,  but 
I  do  not  know  that  they  all  do.  I  thinilc  it  is  quite 
possible  that  those  cheap  beers  are  sometimes  used  as 
table  beer  by  people  in  better  circumstances. 

528.  Have  exceptional  sickness  and  deaths  been  due 
to  arsenic  in  beer,  or  in  other  articles  of  food  also,  not 
solely  to  arsenic  in  beer,  but  to  arsenic  in  other  articles 
of  food  and  drink  ? — The  exceptional  sickness  and  dearfJis 
noted  have,  so  far  as  I  can  ascertain,  been  confined  to 
adults,  children  having  entirely  escaped.  I  mode  par- 
ticular enquiries  at  a  very  early  period  of  the  epidemic 
from  the  physicians  at  the  Children's  Hospital,  and 
I  am  quite  satisfied  tliat  no  cases  were  taken  there  of 
children  suffering  from  these  conditions,  nor  have  I 
heard  of  any  children. 

529.  Tliis  goes  far  to  exclude  sweets,  jams,  breads,  Noars(  ; 
etc.,  as  sources  of  arsenical  poisoning? — ^Yes,  that  is  found  i 
quite   clear.     Of  course,  children  partake  more  freely  sweets,  n 
than  adults  of  these  materials.    However,  in  addition,  a  etc. 
number  of  samples  of  cheap  sweets  and  jams  have  been 
examined  for  arsenic,  but  have  been  found  free  from  it 

in  any  appreciable  amount. 

530.  Do  you  think  that  a  more  extensive  examination 
of  sweets,  jams,  and  marmalades  should  be  made  ?  We 
know  that  glucose  is  largely  used  in  jams,  for  instance  ? 
— ^Yes,  we  have  made  fairly  extensive  examinations. 
The  number  examined  by  the  public  analyst  was  25 
jams  and  .25  sweets  obtained  from  a  great  variety  of 
sources,  and  in,  addition,  I  have  jilso  examined  in  my 
ofiSce  18  samples  of  jams  and  21  samples  of  cheap 
srweets.  So  that  a  pretty  large  number  of  jams  and 
sweets  have  been  examined  either  by  the  public  analyst 
or  by  ourselves. 
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531.  (JPr.  IT^hitelefjgc.)  Examined  for  arsenic? — Yes, 
examined  for  arsenic.  I  also  examined  tliree  glucoses 
froan  manufacturers  of  clieaj>  sweeps  and  jams,  tvro 
obtained  on  JJovember  24th,  and  one  on  December 
10th,  tiie  two  being  obtained  at  the  very  co^mmene*- 
ment,  before  they  could  well  have  removed  anything. 

532.  (Sir  JViUiaiii  Church.)  Were  they  free  from  ajny 
trace? — Yes,  free  from  any  trace  of  arsenic,  so  far  as 
our  exanainations  went. 

553.  (Chairman.)  Is  there  any  secret  about  the  emipiloy- 
ment  of  glucose  m  jams  and  sweets? — None  whatever. 
It  is  used  in  makimg  honey,  jaans,  and  syrupis.  In  fact, 
9  samples  of  oh^ap  syrups  were  submitted  to  the  public 
analyst  on  the  supposition  that  glucose  was  used  in 
their  manufacture,  and  all  found  free  from  arsenic. 

534.  (Dr.  Whitdrggr.)  Did  you  go  into  the  question 
of  the  origin  of  the  sugar  used  in  these  sweets  ? — I  did 
not.  Of  course,  our  time  was  very  much  taken  up 
doing  the  analyses  ourselves. 

535.  (Chairman.)  Is  there  a  possabilitv  that  there 
miglit  be  arsenic  in  bottled  mineral  waters,  for  instance  ? 
— That  was  mentioned.  It  appears  that  an  acid 
phosphate  is  male  by  acting  upon  bone  ash  with  sul- 
phuric acid,  which  is  used  to  flavour  mineral  vi^aters. 
It  goes  by  the  trade  name  of  phosphocitric  acid  ;  it  is 
really  jihosphoric  acid.  It  occurred  to  me  that  perhaps 
it  was  possible  we  might  have  overloolied  something 
of  the  kind,  but  I  am  now  satisfied  that  nothing  of  the 
kind  occurred  in  Manchester,  because  I  know  the  source 
of  the  bone  ash  and  of  the  sulphuric  acid,  and  I  am 
quite  satisfied  that  arsenic  could  noifc  have  entered  into 
that  material  to  a  poisimous  extent.  Not  only  so,  but 
■naturally  the  amount  of  this  material  added  to  the 
mineral  waters  is  small,  so  that  a  very  large  amount 
of  arsenic  would  have  to  be  present  in  the  phospho- 
citric acid,  a  much  larger  quantity  than  is  possible  in 
the  process  of  manufacture,  before  it  could  produce 
poisonous  symptoms.  I  think  that  may  be  dismissed 
as  a  possible  source,  certainly  as  far  as  Manchester  is 
concerned. 

535.  (Chairman.)  Have  ginger  beers  and  lemonades 
been  examined  ? — Yes  ;  22  samples  of  mineral  waters 
Were  taken  on  January  21st  and  2'2nd,  and  submitted 
to  the  public  analyst  fjr  examination  for  arsenic. 

537.  Are  ginger  beers  and  lemonades  included? — ^Yes, 
all  the  common  mineral  waters. 

538.  (Mr.  Co.'mn  Bonsor.)  Gincrer  ale? — Yes,  ginger 
ale,  and  all  tlie  other  kinds  of  mineral  drinks. 

539.  Are  they  made  from  glucose  1 — Yes,  glucose  is 
used  in  the  making  of  them.  I  was  not  thinking  of 
tha/t.  These  sam]}les  were  taken  simply  with  reference 
to  this  phosphocitric  acid.  At  all  events,  they  show 
entire  freedom  from  arsenic. 

540.  (Chairm,an.)  Have  you  any  investigation  of  earlier 
samples  than  those  re'ferred  to  in  the  report  that  you 
now  present,  sam-ples  earlier  than  last  January? — Not 
of  mineral  waters.  I  only  learned  of  tlie  nossibility 
of  this  at  a  very  late  period,  and  I  immediately  re- 
quested that  samples  should  be  obtained.  I  admit  that, 
even  if  it  had  been  present,  it  would  probably  not 
have  been  found  at  so  late  a  period  as  that. 

541.  You  have  no  evidence  of  an  earlier  period  ? — I 
think  we  may  conclude  that  it  was  not  present  in 
any  marked  deleterious  quantities  at  any  period,  on 
account,  principally,  of  the  small  quantity  that  could  be 
admitted  into  the -mineral  waters. 

542.  (Frofcssor  Thorpe.)  Perhaps  you  have  learned 
from  what  has  appeared  in  the  medical  papers  that  there 
have  been  one  or  two  veiy  serious  oases  of  poisoning 
by  medicated  or  aerated  drinks,  in  which  phosphate 
of  soda  has  entered,  which  phospihate  of  soda  has  been 
found  to  contain  arsenic  ? — I  have  not  learned  that. 

543.  I  thought  possibly  it  was  that  fact  which  had 
led  you  to  go  on  and  search  mineral  waters  ;  but  you 
were  not  aware  of  that  fact  ? — ^I  was  not  aware  of  that. 

544.  (CJiairman.)  So  far  ais  the  oibseiH'-ations  made  at 
the  union  infirmaries  and  other  public  institutions  go, 
and  so  far  as'  the  testimomy  of  Ma-nchester  practitioners 
go,  may  we  take  it  that  the  symptoms  of  arsenical 
poisoning  have  been  confined  to  persons  drinking  beer 
and  stout  almost  exclusively  of  the  cheaper  qualities  ? — • 
Yes,  I  say  that  the  exceptioins  to  this  statement  are 
trivial.  In  fact,  I  have  only  heard  of  two  possible  ex- 
ceptions. One  of  these  was  associated  with  the  drinkini; 
of  a  better  class  of  beer,  which  I  had  the  opportunity  of 
analysing,  and  which  presented  the  merest  trace  of 
arsenic.  It  was  so  small  that  it  was  impossible  to  deter- 
mine the  amount  with  the  quantities  used.    The  other 

457'. 


case  that  I  have  heard  of  was  In  connection  with  drinking  Mr.  J  Nivtn. 
wines  of  a  better  class'.   

545.  Was  arseniic  found  in  the  wine? — I  do  not  know.  ^  Mar.  190i 
I  cannot  speak  as  to  that.    I  may  mention  that  I  have 

recently — ^Februaiy  22nd — ^oibtained  six  samples  of  cheap 
wines,  two  of  port.,  two  of  Burgundy,  and  two  of  claret, 
but  have  found  no  arsenic  present  according  to  the 
ordimaiy  Reinsch's  test. 

546.  Is  there  any  explaniation  why  it  should  be  m  the 
cheaper  qualities  of  beer  that  arsenic  is  found?  la 
glucose  used  in  high-olass  beea'  ? — Yes.  That  is  due,  no 
doubt,  to  the  propoi-tion  of  glucose  which  lias  l)een  used 
in  the  produotion  of  this  beer. 

547.  Is  there  a  larger  proportion  of  gluoose  in  the 
cheap  beers  ? — Yes,  and  invert  sugars  are  also  used  in 
the  production  of  this  beer. 

648.  (Dr.  irhitelcgge.)  Have  you  particulars  of  any  Persons  who 
case  of  peripheral  neuritis  in  which  there  was  no  con-  denjijii  drLnk- 
sumption  of  ibeer  at  all? — I  believe  in  one  of  the  cases  ing  beer, 
there  was  something  about  that.  It  is  page  19  of  my 
report,  No.  80  of  the  cases.  The  case  is  recorded  in 
full  in  the  papers  I  have  just  handed  in.  I  am  afraid 
I  put  no  stress'  upon  that.  Tliis  patient  was  47  years 
old.  The  notes  are  very  scanty.  The  early  symptoms 
of  the  illness  were  nausea,  vomiting  in  the  m.orning, 
pains  in  the  hands  and  feet  and  on  pressure  ^of  the  oa.lf, 
and  slight  diftioulty  in  walking.  The  present  symptoms, 
as  obseiTed  by  the  physiician  at  the  hospital  (this'  is 
Ancoatis  hospital)  axe  that  the  patient  has  slight  diffi- 
culty in  walking,  dilatation  of  the  right  side  of  heart, 
pain  and  rediress  in  the  soles  of  the  feet,  excessive 
siweating  of  the  handte  and  feet,  eruptions,  slight 
iohthyoisis,  that  is  thickening  of  the  skin,  peeling,  or 
desquamaitioai  of  the  skin.  This  patient  denies  having 
taken  beer.  I  know  the  street  in  Ancoats  from  wliich 
this  patient  comes,  and  I  think  it  would  not  be  well  to 
attach  an  undue  degree  of  impoi-tance  to  the  statement 
that  til's  patient  has  never  taken  beer. 

549.  (Sir  William  Church.)  Those  symptomsi  arei  just 
the  ones  W8  used  to  attribute  to  alcohol  ;  she  apparently 
had  no  pigmentation,  there  was  s'omething  of  an  erup- 
tion, but  we  are  not  told  the  cbaraater  of  the  ea'uptabn? 
— That  is  so.  Those  are  just  the  symptoms  which  were 
formerly  ascribed  to  taking  alcohol.  I  think  in  one  or 
two  isolated  instances  the  statement  that  no  beer  had 
been  taken  should  be  received  with  great  canition. 

550.  (Chairman.)  Did  this   case   end   fatally? — ^No ; 
she  recovered,  I  belieTe. 

551.  (Sir  William  Church.)  Was  there  a  large  numiber  Bi-g^yrgrv 
of  cases  of  perif)heral  neuritis  observed   among  the  hands 
employes  of  the  breweries  in  Manchester  ? — I  believe  so,  atlected. 
but  I  do  not  know  that  of  my  own  knowledge.    I  know 

it  of  one  large  breweiy,  because  I  had  a  oonversation 
with  the  brewer  upon  the  subject.  This  brewery,  ho'W- 
e\'er,  was  not  in  Manchester. 

552.  One  would  rather  expect  that  there  sihould  be  a 
marked  (KflEerence  between  the  employes  of  the  breweries 
that  used  a  large  quantity  of  the  pro'baibly  deleterioua 
sugars,  and  tlios'e  wliioh  used  a  less  quantity.  You 
would  ihave  thought  their  employes  would  have  been  the 
first  people  to  suffer? — ^That  depends  very  largely  on 
the  amount  of  beer  they  are  allowed  to  take.  In  this 
particular  brewery  it  was  a  very  marked  feature,  but 
that,  I  think,  you  have  probably  alrea-dy  had. 

553.  Do  you  mean  the  amount  of  illness? — ^In  one  par- 
ticular breweiy,  not  a  Manchester  brewery. 

554.  (Sir  William  Church.)  We  have  not  had  any 
evidence  yet  as&ociat"ing  outbreaks  of  the  disease  witli 
breweries  so  far  as  their  employes  are  concerned? — ^Well, 
I  believe  th>at  in  one  breweiV  a  number  of  workmen  did 
have  symptoms  of  arseniteal  poiisoning. 

555.  (Dr.  Whitelegge.)  Have  you  tlie  particulars  of  thi 
employmeait  of  the  men  who  suffered  froir.  this?  Shall 
we  find  in  the  notes  you  have  brought  to  us  pai"ticulars  o  i 
the  employment? — No.  Of  course,  so  far  as  the  deaths 
are  concerned,  I  think  it  could  be  easily  obtained.  I 
have  handed  in  the  paper  of  additional  statistics  of  the 
deaths,  and  if  it  is  not  upon  that  list  it  could  very 
easily  be  obtained.  (See  Appendix,  No.  4,  Table  D  ) 
May  I  say  that  my  efforts,  so  far  as  they  con- 
cern investigation  in  this  matter,  were  directed  to  deter- 
mining whether  the  poisoaiing  ai'isdng  from  the  consumj-- 
tion  of  beer  and  stout  was  due  to  glucose  and  invert 
sugar  fro'm  which  it  was  made,  or  whether  it  was  due  t:> 
other  ingredients  in  the  beer,  and  that  the  notes  wliicii 
I  have  brought  were  collected,  an-anged,  and  classified 
mainly  with  that  object. 
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Mr.J.Niven-  {C'-O-irman.)  In  many  cases  you  haive  been  able 

to  trace  the  beers  habituaillj'  used  by  the  patients  to  the 
breweries  produoing  them  ? — Tes,  a  very  large  number 
(jf  tliese  people  got  their  beer,  or  most  of  it,  haibitiually 
from  one  place,  or  ^if  nob  from  one  place,  from  two  or 
three  places.  Sometimes,  of  course,  they  used  a  great 
deal  at  their  work,  and  then  they  go  to  a  partdculatr 
place,  or  they  have  a  good  deal  at  home,  and  they  hare 
another  place.  We  oibtained  from  each  patient  visited 
a  statement  of  the  public-hou'se  or  public-hoaises  from 
■which  their  beer  was  obtained,  ajid  what  particular  Idnd 
of  beer  they  used.  In  a  number  of  instances  the 
patients  were  able  to-  tell  us  what  precise  brewery  it  was 
that  produced  the  beers  tliey  used,  but  in  a  number  of 
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others  all  they  could  tell  us  was  the  kind  oi  beer  and  the 
public-houses  which  they  frequented.  In  those  instances 
the  Inspectors  of  Food  and  Drugs  vis'ted  the  public- 
houses,  where  necessary,  and  ascertained  the  precise  beer 
w'hioh  had  been  consumed,  so  that  in  63  out  of  the  85 
cises  collected  we  were  able  to  ascertain  exactly  what 
brewens  the  beers  ^and  stouts  which  these  patients 
jiaibdtua'lly  consumed  came  from. 

557.  Had  the  brewery  in  each  case  used  Bostock 
sugar  ? — Tes.  I  hare  constracted  a  table,  which  is  on 
pages  16  and  17  of  my  Report  to  the  Sanitary  Com- 
mittee of  the  Manchester  Town  Council,  which  jow  have 
befoi'e  you,  showing  the  connection  of  the  cases  with  the 
sources  of  arsenical  poisoning. 
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Summary  of  85  Cases,  showing  their  connection  with  sources  of  Arsenical  Poisoning. 
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In  the  above  table  the  sign  t  indicates  that  the  presence  of  arsenic  in  appreciable  amount  was  detected  in  the  article 
named  in  the  column  under  which  it  stands  ;  the  sign  —  that  it  was  not  so  detected.  When  m  any  column  there  are  two 
signs,  such  as  —  t,  this  means  that  the  patient  used  two  beers,  and  that  of  the  materials  in  the  column  m  one  arsenic 
was  not  found,  while  in  the  other  it  was. 


553.  The  breweries  here  aie  marked  by  letters,  but 
tlie  Commission  would  like  to  know  the  names  of  the 
brewers? — ^I  have  not  the  key  here,  but  I  can  send  the 
names  to  you. 

559.  Perhaps  you  will  send  the  names  to  Dr. 
Buchanan  ? — I  will  send  the  names. 

560.  You  have  ascertained  that  the  Bostodk  sugars 
w-^Te  used  in  a  considerable  pn^portion  of  the  Man- 
chester breweries? — I  ascertained  that  in  every  instance. 
From  the  list  supplied  to  me  by  Dr.  Tattersall,  which 


he  obtained  direct  from  Messrs.  Bostock  of  Garston, 
I  ascertained  which  Manchester  brewers  were  ob- 
taining their  sugars,  and  in  one  case  I  ascertained 
directly  at  the  brewery.  I  found  tliat  12  out  of  23 
Manchester  breweries  had  been  obtaining  Bostock  sugars 
or  inverts,  and  I  found  that  in  every  one  of  these  cases, 
which  are  recorded  in  that  table,  the  brewery  whose 
beers  or  stouts  the  patients  had  consumed  had  receiwd 
the  incriminated  sugars  or  inverts — ^in  ©very  instance. 

561.  Is  23  the  whole  number  of  tlie  Manchester 
bieweries? — Yes,  the  whole  number  I  have  ascertained. 
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562.  But  there  are  more  breweries  tlian  23? — I  thinli 
not. 

563.  Tliere  were  23  breweriies  and  1^  out  of  tlie  23 
had  the  incriminated  sugars? — Yes. 

36^.  {Dr.  Whitdeggc.)  Are  those  12  breweries  in  Man- 
chester or  supplying  Manchester? — The  breweries  re- 
ferred to  as  having  furnished  beer  to  63  cases  are  not  all 
in  Manchester  ;  two  of  them  are  not  in  Manchester. 
That  would  make  14  out  of  25.  There  are  two  other 
brewers  incriminated  in  this  list. 

565.  {Chairman.)  14  out  of  25  ;  there  being  12  out 
of  23  in  Manchester  ? — Yes. 

566.  In  those  cases  was  beer  frum  the  same  breweiy 
obtained  at  (public-houses  other  than  those  frequented 
by  the  patient  found  to  contain  arsenic  in  an  appreci- 
able amount  ? — 55  out  of  the  63  beers  taken  either  at 
publichouses  supplied  with  the  same  beers  which  the 
patients  consumed,  or  at  tflie  publichouses  wihich  they 
frequented,  contained  arsenic. 

567.  I  think,  having  traced  it  to  the  brewery,  you 
follov.'ed  it  baok  to  the  publichouses  other  than  those 
frequented  by  tlie  patient  ? — Yes,  with  the  exception 
that  in  7  instances  the  beer  from  the  same  public- 
house  was  followed  up,  and  tflie  beer  was  found  to  con- 
tain arsenic. 

568.  What  was  the  highest  amount  of  arsenic  ascer- 
tained ? — The  highest  amount  which  we  have  ascertained 
has  been  about  half  a  grain  per  gallon.  Perhaps 
you  will  allow  me  to  explain  precisely  what  steps  we 
took  which  will  lead  up  to  a  statement  of  these  samples. 
Tilve  day  after  Dr.  Reynolds  informed  me  that  arsenic 
had  been  found  in  beer,  having  ascertained 
from  him  the  breweries  from  which  patients  were 
stated  to  have  got  their  beer  at  the  infirmarj-, 
I  got  12  samples  of  beer  taken  and  submitted 
to  the  public  analyst.  It  was,  however,  some  time 
before  the  Public  Analyst  declared  the  presence 
of  arsenic  in  the  beer,  and  meantime  it  had  been 
discovered  to  be  present  in  the  glucose.  A  meeting  oi 
the  Sanitary  Committee  took  place  on  November  28tli, 
at  whicli  it  was  deemed  advisaJble  by  the  Committee  to 
issue  a  public  announcement  that  action  would  be  taken 
in  the  case  of  any  beers  found  in  ■publichouses  to  con- 
tain arsenic.  Tliis  announcement  was,  ±  presume,  made 
in  order  that  the  publicans  might  have  guilty  know- 
ledge of  the  presence  of  arsenic  in  his  beer,  so  thait 
he  might  be  made  aware  formally  and  officially  of  the 
possibility  that  his  beer  might  contain  arsenic. 

and  569.  {Dr.  Whitdeggc.)  Bringing  him  under  Section  3? 
— That  should,  of  course,  have  the  furt.her  effect  of 
bringing  him  under  Section  3  of  the  Sale  of  Food  and 
Drugs  Act  of  1875.  After  that  we  proceeded  to  take  a 
number  of  samples,  with  the  view  purely  of  adminis- 
tration. 85  samples  of  beer  were  collected  and 
examined  by  us,  and  of  these  55  were  found  not  to  con- 
tain arsenic.  That  is  a  matter  not  very  easy  to  settle 
if  they  do  not  show  any  trace  of  arsenic. 

570.  {Chairman.)  By  the  Reinsah  test? — ^In  the  pre- 
liminary stage  of  the  Ileinsch  test,  in  the  darkening 
of  the  copper.  The  dar^kening  of  the  copper  m  the  Reinsoh 
test  proves  nothing,  but  the  absence  of  it  shovvTs  that 
arsenic  is  not  present.  In  those  that  did  darken  further 
official  samples  were  taken  and  submitted  to  the  PuMic 
Analyst  to  the  number,  I  think,  of  27,  and  26  of  these 
have  been  declared  by  the  Public  Analyst  to  contain 
arsenic  in  the  va^rying  quantities. 

571.  (Dr.  Whitdrgge.)  What  was  his  reportt  on  the 
earlier  samples  ?- — Do  you  wish  the  exact  amount  ? 

572.  Did  the  Public  Analyst;  find  arsenic  in  the  earlier 
samples  you  submitted  to  him? — i^es,  in  11  out  df  the 
12.  I  will  give  you  the  full  particulars  of  all  tlie 
•affialyses  vphioh  have  been  made. 

573.  {Chairman.)  From  these  analyses,  and  frbni  all 
the  analyses  tHiat  have  come  under  your  observation,  do 
yx)(u  find  that  large  amounts  of  arsenic  could  only  have 
been  derived  from  the  arsenical  glucoses  and  inverts? — 
That  is  the  conclusion  to  which  one  comes  from  the 
examination  of  those  beers,  and  I  may  say  also  from 
subsequent  published  analyses  of  malts,  and  from  the 
■examination  of  malts  which  we  have  ourselves  made. 

574.  Those  cases  were  all  taken  after  the  28t'R  cf 
November? — They  were  all  taken  after  the  28th  of 
Novemiber,  after  the  Sanitary  Committee  had  issued  the 
notice. 

575.  W"ere  the  81  samples  taken  after  the  28th 
of  November? — Yes,  so  far  as  our  examinations  go  the 
particulars  of  these  examinations  are  given  at  pagets 
28  and  29  of  the  Report  ■which  h;as  been  handed  in. 
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576.  Some  samples,  I  see,  were  taken  for  another  Mr.J.NivenS 
set  of  analyses  about  November  itihe  20th  ? — ^Yes,  the  — 
first  set  of  samples  were  taken  on  the  2lst  of  November.  1  Mar.  1901. 
Fi-om  these  samples  a  number  of  suimnonses  have  been  p,.f,sp,  ^jjio^g 
taken  out  against  the  publicans  ;  I  think  the  i.ital  nuni-  Publicans 
ber  of  summonses  taken  out  has  beem  35. 

577.  {Dr.   TFhitelegge.)  All  against  publicans? — ^Yes. 

578.  None  against  brewers? — ^I  do  not  know  that  it 
w.'i.s  possible  to  taike  any  other  action. 

579.  {Chairman.)  And  have  those  summonses  all  had 
effect  now,  or  are  they  pending  ? — Only  one  has  been 
heard,  and  tliat  summons  is  pending.  The  summons 
was  taken  omt  uiidei'  Section  6  of  the  Food  and  Drugs 
Act,  the  charge  being,  "  Selling  to  the  x^rejudice  of  the 
purchaser  beer  not  of  the  nature,  substance,  and  quaility 
demanded."  The  stipendary  magistrate,  Mr.  Headlam, 
gave  his  decision  in  fayour  of  the  Corporation,  and 
ooiividted  itlie  defendant,  fining  him  40s.  and  costs,  but 
the  opposing  barrister  asked  the  magistrate  to  state 
a  case  as  to  whether  these  cases  properly  come  under 
Section  6  of  the  Sale  of  Food  and  Drugs  Act.  Tliat 
case  is  now  under  the  consideration  of  the  King's  Bench 
Division.    {See  footnote  to  page  13.) 

580.  {Dr.  Whitdegge.)  What  was  the  amount  of 
arsenic  found  in  that  ? — One-eighth  of  a  grain  per 
gallon. 

581.  {Chairman.)  And  the  otheT  34  summonses  have 
noc  yet  been  acted  upon? — ^They  are  not.  They  are 
waiting  for  that  decision. 

582.  (Dr.  Whitelegge.)  Were  they  all  taken  under  the 
same  section? — Yes. 

583.  {Chairman.)  And  wlien  is  it  likely  to  come  on 
in  the  King's  Bench  ? — I  believe  the  decision  is  ex- 
pected now.  I  think  within  a  week  or  two  at  tlie  out- 
side the  decision  should  be  given. 

584.  On  .tliat  decision  much  may  depend  in  respect 
to  the  necessity  for  fresh  legislation? — ^Yes,  decidedly; 
I  should  say  so. 

585.  {Sir  JVilliarn  Church.)  If  this  decision  is  not 
upheld  by  tlie  King's  Bench  you  would  have  no  power 
of  restraining  the  defendant  from  going  on  selling  the 
beer,  would  you  ? — Then  if  you  could  get  a  sample  con- 
taining arsenic  you  could  proceed  under  Seobion  3  of 
the  Sale  of  Food  and  Drugs  Act. 

586.  {Chairman).  Section   3  mentions  articles   dele-  Application 
terious  t(;  the  health  ? — Yes.  >  i  Sectionlll. 

587.  Section  6  was  tlie  other  section? — ^Yes,  selling  '  ^^'^  ^' 
to  the  prejudice  of  the  purchaser. 

588.  Beer  adulterated  with  water  would  come  undto 
Section  6? — It  w"ould. 

589.  Were  no  summonses  taken  out  under  Section  3? 
— I  think  not,  but  I  have  not  to  do  with  that  part  of 
the  business.    In  fact,  I  am  sure  they  were  not. 

590.  van  you  suggest  any  reason  why  Section  3  wa£ 
not  chosen,  that  being,  of  course,  in  your  deparbmeat, 
a  danger  ,to  health  ? — No,  I  do  not  know  the  reasons. 
That  ite  the  department  of  the  Town  Clerk,  and  I  do  not 
know  what  the  reasons  were.'* 

591.  {Professor  Thorpe.)  Yoiu  told  tlie  Oommdisbioii 
that  your  sanitary  authority  met  and  purposely  ga'vw 
warning  to  these  people  in  order  to  bring  them  into 
the  operation  of  tliat  section? — ^I  do  not  say  that  wae 
the  reason  it  was  given  ;  it  would,  of  course,  have  ■that 
eff  ect,  but  I  do  not  say  that  was  tlie  reason. 

592.  I  think  that  was  the  answer  you  gave  to  Dr. 
Whitelegge,  tliat  it  was  to  bring  them  within  Section  3T 
■ — I  should  like  to  qu'aiify  fhat  by  siaying  tliat  wwild  1>6 
the  effect  of  it.  Of  course  I  do  not  know  what  the  object 
of  the  Sanitary  Committee  was  in  gi'ving  that.  I  do  not 
think  the  Sanitary  Committee  in  Issuing  that  notice  dis- 
cussed the  question  of  whether  the  cases  would  come 
under  any  particular  .section  of  the  Sale  of  Food  and 
Drags  Act.  Tliat  was  not  under  discussion  at  tlie  meet- 
ing. + 

593.  {Chairman.)  Was  arsenious  aoid  introduced  int© 
the  glucose  by  the  process  of  conversion  ? — By  the  pro- 
cess  of  converting  the  starchy  matters  by  the  use  of  con- 
taminated sulphuric  acid,  and  into  the  invert  sugars  in 
the  same  way. 

594.  You  do  not  think  it  possible  that  the  arsenic  may 
have  come  in  the  starch,  or  in  some     the  other  materials 

*  Note  hy  Witness. — Summonses,  I  am  informed,  were 
applied  for  under  Section  3,  but  on  the  advice  of  the  Stipen- 
dary Magistrate,  were  not  taken  out. 

t  A  chief  reason  for  taking  this  action  was  the  desire  to 
cause  as  rapid  a  withdrawal  of  arsenical  beer  as  pocsil  io. 
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used,  grain,  or  sago,  or  rice? — I  do  not  think  that  is 
posfible.    A\'e  did  examine  one  sample  of  starchy  matter, 
but  wc  have  not  exaanined  a  number  of  different  flours 
— ~       and  starches. 

-595.  We  know  for  certain  it  was  introduced  by  con- 
Trtminated  sulphuri'e  acid  in  some  of  the  cases  ;  do  you 
fyji;sider  it  was  probable  that  it  was  introduced  in  that 
way  in  all  the  cases  ? — I  should  take  the  negative  results 
IS  very  conclusive  in  regard  to  a  num.'ber  of  these  matters  ; 
you  find  a  large  number  of  beers  which  are  quite  free 
from  arsenic,  and  in  which  precisely  the  same  materials 
otherwise  are  used  as  regards  starches.  For  instance 
crude  grain  or  rolled  rice  are  introduced  into  thic  mash 
tun,  but  there  is  no  evidence  that  these  materials  lead 
to  the  presence  of  ai'senic  in  the  beer.  The  same  re- 
mark, for  instance,  would  apply  to  water.  The  fact  that 
a  large  number  of  beers  are  made  from  the  same  watei 
that  oont^ains  no  arsenic  shows  conclusively  that  the 
water  of  itself  oould  not  introduce  any  material  amount 
of  ai-senic.  A  number  of  materials  can  be  excluded  in 
that  manner,  and  we  know  that  the  arsenic  was  present 
in  the  glucose  to  a. very  large  amount. 
Ai'Siuic  in         596.  Has  arsen-oxis  acid  bsen  found  in  malt? — Yes. 

597.  Was  it  found  In  amounts  sufiieient  to  account  for 
any  arsenical  poisoning?— I  think  not  in  any  amount 
sufficient-  to  account  for  an  outburst  such  as  has  re- 
cently occurred  ;  but  I  should  not  say  that  the  amount 
found  in  malt  in  each  case  amounted  to  more  than  the 
equivalent  of  l-25th  of  a  grain  jjer  gallon. 

598.  Do  you  think  that  a  slow  process  of  poisoning 
might  not  result  from  such  an  amount  of  arsenic  I — I 
think  that  is  quite  possible. 

590.  So  that  malt  is  in  itself  a  danger  which  in  some 
cases  may  be  serious  ?— Yes,  I  think  so.  I  th'ink  we  must 
regarc  tlie  presence  of  arsenic  in  those  amounts  in  malt  as 
a  distinct  danger,  and  as  possibly  leading  to  the  slow 
form  of  arsenical  poisoning. 
Quantity  of  -"^'^        think  that  tlie  comparatively  small,  but 

beer  con-  still  decided  amount  of  symptoms  of  neuritis  which  might 
Bumed  by  be  arsenical  prior  to  the  recent  outbreak,  might  have 
sufferers  been  due  to  malts  ? — Yes,  I  do,  indeed.  I  think  that  is 
extremely  probable,  and  the  high  degree  of  probability 
wlueh  attach.es  to  this  will  depend  partly,  I  tiiink,  upon 
the  amounts  of  the  poisoned  beer,  which  we  fijid  that 
patients  consumed  who  suffered  i:i  the  recent  outbreak. 
I  give  on  pages  10,  11,  12,  and  13  of  my  report  the  results 
of  what  we  ascertained  ^yith  regard  to  the  amounts  of 
beer  stated  to  have  been  consumed  by  persons  suffering 
frcQ  well-marked  arsenical  poisoning,  all  the  cases  at  the 
bottom  of  page  10  having  distinct  pigmentation  with  one 
exception,  as  follows:  — 


Amounts  of  iBeer  or 
Stout  used  daily. 


Amounts  of  Beer  or 
Stout  used  daDy. 


3  or  4  glasses 
iHeavy  drinker  - 

4  or  5  glasses 
Heavy  diinker  - 
3  o  •  4  glasses 

2  glasses 

3  or  4  glasses 

5  or  6  glasses 
2  or  3  gla^sses 

(Probably  much  more) 

4  or  5  glasses 

8  or  10  glasses  .  - 

4  or  5  pints 

10  to  12  glasses  - 
10  to  12  glasses  - 
12  glasses  - 

5  or  6  pints 

8  or  9  glasses 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
m 


m 
m 


m 
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4  or  5  glasses 
8  to  10  glasses  - 
Large  quantities 
Large  quantities 
\h  pints 
A-l  pints  - 

1  jiint 

(Well-marked  case, 
though  no  pigmen- 
tation) 
I5  pints 

(Deep  pigmentation) 

2  pints 

Heavy  drinker  since 
August  last. 

3  or  4  jjints 
Hea\'y  drinker  - 


Sex. 


/ 
./ 
/ 
/ 


/ 

/ 
m 

m 

■m 


On  the  following  pages  I  give  the  entirely  spontaneous 
remarks  of  a  number  of  practitioners  upon  that  point, 
and  instances  which  many  of  them  give  of  small  quan- 
tities of  beer  producing  definite  illness. 

601.  (Sir  William  Hart-Dylce.)  iHad  these  cases  at  the 
bottom  of  page  10  of  your  Report  been  drinking  the 
beer  which  was  proved  to  have  been  made  from  glucoses, 
or  are  they  cases  picked  out  at  haphazard  ? — These  are 
cases  included  in  the  63  I  hare  given  detailed  notes  of, 
all  of  whieh  had  been  drinking  beer  made  with 
arsenical  glucoses  and  inverts  ;  '  so  that  all  these 
«-Ls.i  had  been  taking  the  poisone<l  beers.  You  will  see 
that  in  some  instances  the  quantitdes  are  surprisingly- 


small.    Of  course  a  certain  amount  of  allowance  has  to-  jf£,^  j 
bo  made  in  the  ease  of  statements  made  by  people  as  to 
the  amount  which  they  consume,  but  ihe  aggregate  effect  1  Mar..  ] 
of  these  statements  I  think  is  to  show  that  a  very  small  — ^ 
amount,  perhaps  two  or  three  glasses  of  beer  a  day,  have 
prnduced  decidedly  poisonous  effects. 

602.  (Chairman.)  I  see  in  one  case  a  single  pint  of  small 
ilraught  beer  for  supper  each  night  is  the  amoimt  stated  ?  titles  in  : 
—Yes,  and  m  a  case  which  may  be  relied  upon  as  regards  cases, 
the  amount  of  beer,  I  may  mention  that  a  doctor  had 
suffered  from  slight  numbness  and  tingling  ui  his  fingers 
and  some  dulling  of  the  sense  of  touch  from  the  con- 
sumption of  one  glass  of  beer  daily  at  meals.    There  is 
a  doubt  there  as  to  whether  this  was  arsenical  poison- 
ing, but  I  am  inclined  to  believe  that  possibly  it  was, 
without  attaching  too  much  importance  to  it.    I  think 
it  is  possible  it  was  a  case  of  that  nature.    iHe  was  a 
very  intelligent  observer  who  made  this  observation., 
and  absolutely  to  be  relied  upon,  and  his  impression 
was  that  on  stopping  beer — he  ascribed  it  to  the  use  of 
the  beer  he  was  taking — the  symptoms  disappeared. 

603.  {Chairman.)  Was  this  arsenical? — iHe  did  not 
ki'.ow. 

604.  {Professor  Thorpe.)  Was  this  before  the  scare  ? — 
Yes. 

605.  {Chairman.)  It  wotild  take  a  very  large  quantity 
of  arsenic  per  gallon  to  allow  one  pint  daily  to  have  any 
injurious  eifeot,  would  it  not? — One-twentieth  of  a  graire 
per  gallon,  for  instance,  a  pint  is  one-eighth  of  a  gallon, 
and  if  you  take  one-eigiith  it  would  be  one-sixtieth  of  a 
grain  per  day — daiy  after  day,  month  after  month  ;  would 
that  be  injurious? — Yes,  I  think  so.  We  know  there 
has  been  half  a  grain  in  some  cases.  That  is  quite  cer- 
tain ;  indeed,  in  Liverpool,  and  also  in  exceptional  in-: 
stances  in  iManchester,  they  have  found  as  much  as  a 
grain  and  a-half  per  gallon,  so  that  one-eighth  part  of 
three  halves  is  three-sixtcenthis  of  a  grain,  nearly  one- 
fiftlt  of  a  grain. 

6C{j  Would  that  b&  ?.  larf^e  medicinal  dose? — ^Yes  ; 
and  I  think  quite  capable  of  producing  marked  symp- 
toms. 

607.  And  taken  day  after  day  might  be  fatal,  or  very 
injurious? — ^It  wotild  be  very  injurious,  cei+ainly.  One 
does  not  like  to  go  too  far,  but  that  certainly  might  be 
so  in  susceptible  people.  Arsenic  affects  people  very 
differently  ;  the  degree  of  susoeptibilityi  to  arsenic, 
that  is  to  say,  the  power  of  elianlnating  arsenic  from  the 
system,  varies  apparently  enormously. 

608.  Are  cases  known  in  this  country  such  as  those  re- 
ccrded  of  Styrian  peasants  who  take  large  quantities  of 
arsenic,  getting  accustomed  to  it,  and  increasing  the 
dose? — know  of  no  such  instance,  but  I  think  a  great 
many  people  drink  enormous  quantities  of  beer ; 
brewers'  draymen,  for  instance  ;  and  there  is  no  ques- 
tion that  a  large  number  of  these  men  have  escaped  en- 
tirely. I  presume,  therefore,  that  their  systems  have 
in  many  instances  proved  capable  of  coping  with  the 
amount  of  poison  they  have  consumed.  The  power  of 
eliminating  arsenic  varies  very  greatly,  a  fact  well- 
known  before  the  recent  outbreak.  The  very  small 
quantities  which  in  particular  instances  have  produced 
symptoms  makes  it  highly  probable  that  in  susceptible 
persons  the  amount  of  arsenic  capable  of  being  intro- 
duced by  the  malts  which  have  been  examined  in 
iManchester  would  be  capable  of  producing  slow  arseni- 
cal poisoning. 

609.  So  that  it  is  really  necessary  to  look  more  care- 
fully to  the  malt  tlian  has  hitherto  been  done? — I 
think  no  arsemic  is  permissible  in  any  brewing 
materials.  There  is  no  occasion  for  it.  It  is  quite 
possible  to  obtain  brewing  materials  for  all  practical 
purposes  entirely  free  from  arsenic,  and  there  is  no 
occasion  why  arsenic  should  be  introduced. 

610.  {Sir  William  Hart  Dyke.)  You  mean  by  proper 
processes? — ^Yes,  by  proper  processes  and  methods. 

611.  {Chairman.)  And  would  you  consider  that  malt 
that  requires  brushing  and  screening  to  remove  arsenic 
from  it  to  be  safe? — itf  it  could  be  proved  that  the 
brushing  and  screening  were  effective  in  removing  all 
the  arsenic,  I  do  not  know  why  one  should  not.  But 
I  should  want  to  have  the  means  of  examining  the 
malt  and  proving  it  was  free  from  arsenic  after  the 
processes  were  completed. 

612.  It  may  be  doubtful  whether  if  it  has  been  there 
at  all,  brushing  and  screening  could  sufficiently  purify 
it? — Yes.  I  think  that  malt  should  reach  the  brewei- 
without  any  arsenic  -with  it. 
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613.  (Professor  Thorpe.)  How  does  the  arsenic  get 
into  the  malt? — Tlie  arsenic  gets  on  the  malt  by  the 
process  of  kilning.  On  page  45  of  my  report  I  show 
by  going  over  the  materials  taken  from  a  maltings  step 
by  ste2)  that  you  get  no  arsenic  upon  the  grain  before 
it  is  placed  on  the  kiln  floor. 

614.  Ton  mean  to  imply  that  the  arsenic  gets  on  to 
the  malt  fi'om  the  coke  or  material  which  dries  it  ? — 
Yes  ;  it  is  deposited  from  the  fumes  coming  ofi"  from 
the  fire  underneath,  whether  anthracite  or  coke. 

615.  Then  the  proper  treatment  would  be  to  take 
care  there  was  no  arsenic  in  the  coke  or  the  anthracite 
used  ? — So  far  as  that  is  possible  that  is  the  first  re- 
quisite. It  is,  however,  difficult  to  obtain  fuel  which 
is  absolutely  free  from  arsenic.  Stall  with  proper  choice 
of  fuel  I  have  no  doubt  that  very  little  arsenic  need  be 
deposited.  I  think,  however,  it  is  essential  that  what 
is  dejwsited  should  be  removed.  I  understand  tiiaL 
there  arc  various  ways  of  kilndrying,  one  being  to  kiln- 
dry  without  admitting  the  vapours  from  the  fire  to  Llie 
grain  at  all. 

616.  {Chairman.)  That  seems  reasonable,  and  it 
seems  hardly  necessary  that  arsenic  should  get  on  the 
malt  ? — That  would  entirely  prevent  the  arsenic  on  the 
grain. 

617.  {Sir  William  Cliurch.)  You  are  not  conversant 
enough  with  practical  malting  to  say  what  difiiculty 
there  is  in  drying  the  malt  in  drums? — I  am  not  in  a 
position  to  speak  to  that  subject.  I  have  not  seen  a 
kiln  of  that  description.  I  presume  it  is  largely  a 
matter  of  expense.  I  cannot  say  what  the  practical 
disadvantages  or  disabilities  of  kiln  drying  without 
passing  the  fumes  up  through  the  floor,  are. 

618.  {Dr.  Whitelegge.)  You  say  at  page  45  that  "It 
thus  appears  that  part  of  the  grain  arrives  with  arsenic 
on  it,  possibly  foreign  grain  kiln  dried  to  make  it 
keep"? — I  received  a  letter  afterwards  saying  that 
very  possibly  the  cleaning  screens  had  been  used  fur 
the  mall,  wliich  is  mentioned  in  the  report.  I  was 
assured  before,  that  it  was  not  so.  There  is  no  doubt 
that  arsenic  is  deposited  on  tJie  grain  in  the  process  of 
kiln  drying,  that  I  ascertained  by  getting  grain  which 
had  been  kiln-dried  at  the  maltings,  but  the  arsenic  so 
deposited  is  removed  in  the  steeping  tank,  and  carried 
away  by  the  water,  so  that  when  the  grain  proceeds  to 
sprout,  and  before  it  is  placed  on  the  kiln  floor,  there  is 
no  arsenic  on  it,  or  at  any  rate  not  sufficient  for  us  to 
ascertain. 

619.  {Chairman.)  Then  does  hops  ever  get  contami- 
nated in  the  drying  or  otherwise  ? — ^I  give  on  pages  37, 
38,  39  and  40  of  the  report,  the  result  of  tlie  examina- 
tion of  brewing  materials,  from  which  it  will  be  seen 
on  page  38,  line  3,  that  a  solution  from  16  grammes 
of  hops  in  one  instance,  and  page  39,  line  2,  a  solution 
from  12  grammes  in  another  instance,  yielded  a  very 
small  amount  of  arsenic,  so  that  it  is  manifest  that 
arsenic  does  in  some  instances  get  <m  the  hops.  I  am 
not  familiar  with  the  process  of  hop  curing,  but  I 
understand  that  sulphurous  acid  is  used  in  the  drying 
of  hops.  If  an  impure  sulphur  were  used,  which  is 
possible,  a  certain  amount  of  arsenic  would  be  de- 
posited on  the  hops,  and  as  hops  are  a  very  light 
material,  of  oo<urse  in  proportion  to  the  weight,  there 
would  be  more  than  there  would  be  on  a  heavy 
material  such  as  malt. 

620.  Does  that  coloration  by  sulphurous  acid  affect 
the  quality  of  the  hop  flavour? — ^I  do  not  know  that  it 
does,  and  I  do  not  know  that  it  very  much  afi'ects  the 
quality  of  the  beer,  because  the  amount  which  can 
get  in  in  that  way  is  so  trifling.  I  understand  that  in 
the  qualities  of  beer  which  have  given  rise  to  these 
arsenical  eases,  the  amount  of  hops  may  average  some- 
thing like  l^lbs.  to  a  barrel  of  beer. 

621.  {Sir  William  Church.)  Thirty-six  gallons  ? — 
Yes,  36  gallons.  Thajt  is  1^  to  360  lbs.,  and  if  the 
amount  of  arsenic  that  could  be  present  in  the  hops  is 
reckoned  up,  it  would  appear  that  the  amount  that 
could  be  introduced  in  that  way  is  too  small  to  pro- 
duc«  any  danger. 

622.  {Sir  William  Hart-Dyhe.)  It  would  be  infini- 
tesimal ? — 'Yes.  It  is  not  an  important  matter.  Still 
all  the  same,  I  do  not  eay  that  any  brewing  should 
contain  arsenic.  We  do  not  know  in  what  form 
arsenic  is  present  in  beer  ;  we  do  not  know  that  it  is 
present  as  arsenious  aoid ;  it  is  quite  possible  that 
it  is  present  as  a  more  poisonous  combination,  such  as 
arsenic  is  nothins;  else  than  a  mechanical  action.  You 


bination,  but  a  compound  of  arsenic  with  an  ethyl  Mr.J  Niven. 
radical — and  that  being  the  case  I  think  it  will  be  neces-         .  — 
sary  to  insist  that  no  arsenic  should  be  present  in  brew-  1  Mar.  1901. 
ing  materials. 

623.  {Professor  Thorpe.)  You  have  no    evidence   of  Form  in 
arsenic  in  any   other   form   than    arsenious    acid  in  which  arsenic 
beer  ? — There  is  no   direct    evidence.    I   am    not   a  present  in 
chemist,  and  I  have  to  proceed  largely  on  what  I  found  beer, 
recorded  in  treatises  on  the  subject,  and  1  see  that  it 

is  believed  that  larsenic  in  wall-papers  produces  its 
poisonous  effects  in  some  form,  which  is  more  highly 
poisonous  than  arsenious  acid,  and  that  it  assumes 
this  form  in  presence  of  fungi  which  grow  on  the  wall- 
papers. Now  what  is  possible  with  wall-papexs  is 
possible  with  beer,  the  mere  so  that  these  cheaper  beers 
are  very  readily  overgrown  with  fungi  of  various  de- 
scriptions, and  I  think,  therefore,  that  there  is  in- 
herently at  all  events  a  possibility  that  arsenic 
may  exist  in  these  beers  in  a  more  poisonous  form  than 
arsenious  acid. 

624.  You  are  reasoning  solely  from  the  analogy  of  the 
wall-pa(i3er ? — Not  entirely.  There  have  been  peculiar 
features  in  these  ax'senical  cases.  It  has  been  noted  by 
all  the  physicians  that  there  has  been  a  marked  absence 
in  many  cases  of  lachryination,  wh,ich  is  a  distinguishing 
feature  of  poison  by  arsenious  oxide,  and  also  that  there 
has  been  in  many  cases  a  singular  absence  of  gastric 
symiptoms,  of  sickness  and  vomiting,  which  is  also  an 
early  feature  oi  cases  of  arsenical  poisoning.  That  also 
suggests — I  would  not  like  to  say  more — that  the  araenic 
may  be  present  in  some  form  other  than  arsenious  oxide. 

625.  I  think  perhaps  we  had  better  dispose  of  this 
question.  In  the  question  of  the  poisoning  by  wall- 
paper, the  presumption  is  that  the  iDodsonous  acid  is  due 
to  arsine  or  diethyl  arsine,  and  that  these  arsines  are 
formed  by  the  fungoid  growth  of  which  you  speak,  which  _ 
are  supposed  to  give  ofi'  small  quantities  of  hydi'ogen  ; 
and  it  is  this  nascent  hydrogen,  in  contact  with  Scheele's 
green,  where  Scheele's  green  has  been  used,  or  the 
arsenious  oxide  wliich  has  beeii  used  as  a  dressing  for 
the  paper,  which  gives  rise  to  these  volatile  arseiiiated 
compounds.  You  have  in  the  case  of  wall-paper,  which 
occasions  their  presence,  a  curious  garlic  odour.  That 
is  a  condition  of  things  that  cannot  obtain  in  the  case 
of  beer.  There  is  no  similar  action  in  any  fermenting 
process  concerned  with  beer,  and  therefore  there  is  no 
possibility  of  anything  in  the  nature  of  these  arsines 
being  formed  ? — I  scarcely  like  to  enter  into  that 
after  a  distinguished  chemist  has  spoken  on  tihe  isubject. 
I  have  not  personally  any  knowledge  of  beer  having 
a  ga-rlic  odour  or  taste. 

626.  {Chairman.)  Is  a  garlic  odour  ever  manifested  in' 
the  breath  in  any  of  these  cases  ? — I  have  not  heard  of 
anything  of  that  kind. 

627.  I  see  yeast  is  mentioned  also  as  a  substance  in  Arsenic  in 
which  arsenic  is  found.    You  mention  it  at  page  38  of  yeast, 
your  report? — Yes,   it  was  quite  manifest  that  yeast 

shows  a  distinct  power  of  picking  up  arsenic  from  a, 
liquor  whioh  it  is  used  to  femnent. 

628.  I  see  in  the  only  two  cases  mentioned  that  they- 
botli  contained  a  considerable  amount  of  arsenic? — Yes. 
I  give  the  examination  on  pages  4l  and  42  of  a  number 
of  yeasts,  all  of  thean,  it  will  be  seen,  containing  arsenic, 
and  some  of  them  yield  when  50  grammes  of  the  yeast 
are  examined  large  crystals  of  arsenic  ;  that  is  to'  siay, 
they  contain  a  large  amount.  The  quantity,  however^ 
has  not  been  exactly  estimated. 

629.  Is  tliis  yeast  which  lhas  been  used  in  bi-eTvi'ng 
from  arsenioated  glucose  1 — ^These  were  yeasts  to  be  ob- 
tained from  current  brews  from  December  29t!h  to  Janu- 
ary 3rd  of  tliis  year.  They  were  obt.ained  from  the 
breiweries. 

630.  From  breweries  where  the  incriminated  sugar  had 
been  used? — ^Some  were,  and  some  were  not.  But 
all  those  that  contain  a  large  amount  of  arsenic,  with 
one  exception,  were  from  breweries  which  had  used  the 
incriminated  sugars. 

631.  Is  there  any  other  source  known  from  which  the  Affinity  of 
yeast  could  acquire  arsenic  ?— Yes,  from  the  malt  and  ygast  for 
hops.    In  these  the  amounts  are,  by  comparison,  small,  arsenic 
but  it  is  manifest  that  supposing  yeast  to  have  the  power 

of  picking  out  arsenic  from  the  liquor  to  be  fermented, 
if  a  material  is  put  in  which  is  capable  of  yielding  l-25th 
of  a  grain  per  gallon  tlie  yeast  will  have  arsenic  pre- 
sented to  it  in  sufficient  amount  to  allow  it  to  pick  out  a 
fair  amount. 

632.  (Professor  Thorpe.)  Is  it  not  conceivable  that  tJi« 
so-called  selective  action  of  the  yeast  in  niclrijit;  nut  the 
arsenic  ethyl.    I  do  not  know  the  exact  chemical  com- 
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Mr  .J.  Hivtn.  ^^"f^}  for  exaimple,  arsenicated  malt  ;  the  wort,  of  oouTse, 
—        coritains  a  solution  of  arsenious  acid.    You  add  to  the 

I  Mar.  1901.  liquor  the  hops,  and  then  the  fermentation  proceeds. 

The  effect  of  that  of  course  is  that  if  the  hops  bj'  any 
oliance  contain  sulphur,  which  they  very  frequently  do, 
there  would  be  a  precipitate  of  arsenic  sulphide  upon 
the  yeast.  Therefore,  yeast  does  not  so  much  take  it 
out  by  any  poiwer  'of  the  yeast  organism,  but  it  is  a 
aiimple  deposition  of  tlie  insoluble  arsenic  sulphide  on 
the  yeast  material.  Is  not  that  a  conceivable  possi- 
bility? Is  it  not  inconceivable  tr.ia'  ih'e  yeast  itself 
should  have  tliis  selective  action  1  Tiie  yeast  plant 
would  not  necessarily  take  away  arsenic  ;  it  does  not 
select  arsenic  ;  arisenic  is  not  food  for  the  yeast.  1 
simply  want  to  put  it  to  you  whe-thei'  it  is  not  con- 
ceivable that  the  arsenic  sulphide,  which  is  a  hi^ir'  ■ 
insoluble  substance,  is  deposited  on  the  yeast? — Could 
the  sulf)hide  of  arsenic  be  formed  in  that  manner? 

633.  Yes  ? — ^Simply  from  the  j^resence  of  sulphur  ? 

634.  Certamly.  Sulphuretted  products  are  iformed  by 
the  action  of  the  sulphur  which  is  on  the  hops  ;  if  you 
boil  sulphur  with  arsenious  oxide  yout  will  get  sulphide 
of  arsenic  ? — -Would  the  mere  presence  of  sulphur  suffice 
to  lead  to  the  deposition  of  sulphide  of  arsenic  from  a 
solution  of  arsenioxiB  oxide  1 

635.  That  is  my  suggestion  ? — That  is  a  matter  which 
could  be  very  easily  determined  experimentally.  It  has 
no't  occurred  to  me  to  do  it. 

636.  I  venture  to  say  that  is  a  more  probable  reason 
than  the  so-called  selective  ■action  of  the  yeast.  I  do  not 
believe  in  the  selective  action,  but  I  -chink  I  see  how  the 
yeast  would  mechanically  act  by  collecting  a  precipitate 
of  arsenious  siilphide? — I  do  not  know  that  that  occurs, 

,  but  now  it  has  been  suggested  it  is  very  easy  to  put 
it  to  tire  test  and  settle  experimentally  whether  tlift 
depiosdt  does  occur.  I  do  not  know,  as  a  matter  of  fact, 
that  such  a  reaction  takes  place.  I  should  have  thought 
it  would  leiad  to  a  cloudiness  in  the  liquid  which  would 
be  noticed  by  the  brewer. 

637.  But  beer  is  cloudy,  is  it  not,  in  fermentation  ?— 
I  mioan  before  the  yeast  is  added.  But  I  think  I  should 
prefer  to  leave  the  subject  of  yeast  to  a  gentleman  who 
is  more  profoundly  acquainted  with  it  than  I  am. 
My  knowledge  of  yeast  is  somewhat  superficial, 
but  it  is  a  subject  which  no  doubt  the  Com- 
mission will  have  the  opportunity  of  going  very 
deeply  into,  and  I  should  prefer  not  to  say  very  much, 
about  it.  I  have  heard  suggestions  made  that 
arsenic  could  take  a  vital  part  in  cell  growth  ;  but  I 
really  know  so  little  about  it  that  I  do  not  wish  to  say 
anything.  It  is  possible  that  what  Professor  Thorpe  has 
suggested  is  the  fact,  but  I  do  not  know  that  such  a  re- 
action occurs,  and  I  should  prefer  simply  to  say  that 
it  is  undoubtedly  true  that  yeast  does  pick  out  the 
arsenic  in  some  way  or  other  from  the  fermenting  liquor. 

638.  (Chairman.)  That  seems  to  prove  that  great  care 
should  be  exercised  in  respect  to  the  yeast  as'  one  of  the 
ingredients  used  in  brewing  ? — ^Yes,  unquestionaibly  ;  in 
transferring  yeast  from  one  brewer  to  the  other,  but  it 
is  quite  evident  that  if  the  brewing  materials  are  free 
from  arsenic,  viz.,  sugar,  malt,  and  hops,  even  if 
arsenic  is  present  in  the  yeast  to  begin  with,  it  will 
very  soon  disappear,  because  the  yeast  multiplies  in 
each  fresh  brew,  and  the  arsenic,  being  a  metal, 
does  not  multiply,  so  that  that  would  clear  itself. 
Still,  there  is  a  danger,  I  think,  of  arsenic  being  trans- 
ferred from  one  brewery  to  another  in  the  exchange  of 
yeasts  which  contain  a  very  much  larger  amount  of 
arsenic  than  the  liquor  from  which  they  are  made. 

639.  {Sir  William  Hart-Dyk^.)  Hqw  many  years  have 
you  been  medical  officer  in  Manchester? — About  seven 
years. 

640.  And  your  responsibilities  extend  over  a  very 
lai^e  population? — Yes,  550,000. 

641.  And,  of  course,  one  of  the  most  responsible 
■  charges  laid  upon  you  is  looldng  after  the  posisibility  of 

,^ison  entering  into  the  food  or  the  drink  of  the  people? 

.  cTo  not  regularly  administer  the  sale  of  Food  and 

Dru«-s  Act,  but  naturally  the  responsiibility  does  devolve 
upon  me  of  looking  after  it. 

642.  There  would  be  an  indirect  responsibility  ;  that 
19  to  say,  where  you  noticed  any  alarming  symptom  of 
an  epidemic,  or  anything  peiculiar  in  certain  deaths  in  the 
disbriot,  yo<u  would  take  steps  with  regard  to  it  at  once  ? 
—Yes. 

643.  You  would  see  a  full  investigation  took  place? — 
Yes  if  I  perceived  tJiat.  But  I  think  perhaps  I  might 
nier  you  to  the  table  already  handed  in.  (Appendix 


No.  3.)    You  will  see  there  was  not  very  much  out  of  j/^  j  ^^i^,, 
the  usual  occurring.    Up  to  the  foi-tieth  week  in  1900  "  — 
there  was  absolutely  nothing,  and  after  that  the  diEEer-  1  Mar.  19( 

ence  in  tlie  number  of  deaths  ascribed  to  peripheral   

neuritis  was  so  slight  that  it  might  very  easily  escape 
one's  attention,  or  be  put  down  to  the  peculiarities  of 
some  practitioner. 

644.  With  regard  to  glucose,  of  course,  you  have  been 
aware  for  a  long  period  that  glucose  was  extensively 
used,  not  only  as  regards  the  manufacture  of  beer,  but 
in  the  manufacture  of  jams  and  other  articles  of  food  ? — 
Yes,  I  have  been  quite  aware  of  that. 

645.  It  was  a  matter  of  common  notoriety,  and  you 
l:ad  special  reason  to  know  of  its  use.  iHad  any  suspicion 
ever  passed  through  your  mind  before  as  to  the  possi- 
bility of  danger  lurking  in  glucose  ? — ^I  cannot  say  there 
had.  I  am  afraid  I  have  accepted  that  along  with  a 
great  many  other  things.  It  is  quite  evident  that  a  great 
many  children  take  a  good  deal  of  glucose  as  cheap 
sweets.  I  was  quite  familiar  with  the  manufacture  of 
cheap  sweets  from  glucose.  I  think  it  is  a  question 
which  may  be  reasonably  a  subject  for  scientific  inquiry 
how  far  gluoose  as  an  article  of  food  is  equivalent  to 
sugar,  but  I  do  not  think  there  is  anyt!-:ing  which  would 
justify  one  in  saying  that  glucose  or  invert  sugar  are  not 
fit  articles  of  food. 

646.  But  you  think  the  quesition  of  most  imminent  im- 
portance to  be  tlie  one  as  regards  beer  at  this  mioment  ? 
— Distinctly. 

647.  I  apprehend  you  are  also  of  opinion  that  the 
sooner  this  enquiry  now  proceeding  results  in  some  pro- 
cedure on  the  part  of  the  Legislature  or  otherwise  to 
secure  the  public  the  better  ? — Yes  ;  I  thinlc  it  is  de- 
sirable that  every  possible  means  should  be  taken  to 
protect  the  public  from  another  occurrence  of  a  similar 
nature. 

643.  And  you  have  no  doubt,  of  course,  as  to  the  pre- 
cise cause  of  this  epidemic  at  Manchester — you  have  no 
doubt  whatever  as  to  what  it  is  attributable? — None 
whatever. 

649.  You  had  two  processes  of  examination — -that  is  to 
say,  you  examined  in  a  number  of  cases  the  glucose 
and  invert  sugar  in  these  substances,  and  also  examined 
the  beer  itself? — Yes. 

650.  Did  you  examine  some  45  ? — ^Yes.  A  qualitative  , 
examination  was  made  of  most  of  the  glucoses.  You  will 
&'^e  that  an  analysis  is  given  of  the  glucose  as  furnished 
to  me  from  all  the  brewers  in  Manchester  on  p.  23  of 
my  report,  and  that  aJl  these  failed  to  give  any  reaction 
suggesting  arsenic  except  the  glucoses  and  inverts  from 
Messrs.  Bostoifli. 

651.  Is  it  much  more  difiicult  to  ascertain  the  presence 
of  arsenic  in  the  completed  material  of  beer  than  in  a 
.'ubstance  Hke  glucose? — iN'o,  I  should  not  say  it  was.  I 
should  say  Reinsch's  test  is  particularly  good. 

652.  Is  it  possible  it  might  exist  in  the  beer  and  escape 
deteiition,  whereas  it  would  not  escape  detection  in  the 
glucose?-- -No,  I  think  not. 

653.  In  part  of  your  .report  you  rather  suggest  that  it 
is  quit3  pi.!.ssible  that  disease  in  some  degree  may  have 
eiranated  from  the  consumption  of  beer  in  years  past, 
and  escapetl  the  notice  of  medical  men  in  your  district  1 
—Yes. 

654.  You  say,  "  The  suggestion  is  that  there  may  have  Arsenic 
been  arsenic  present  in  the  beer  formerly.  There  is,  beer  befoi 
indeed,  reason  to  suspect  that  the  same  phenome^ia" —  IQW. 
that  i?.  to  say,  indications  of  disease^ — "  may  have  been 
L^oing  on  for  "years,  though  in  a  slighter  degree  "  ?— Yes, 
that  is  so.  I  gather  that  in  various  ways.  One  of  the 
reasons  is  that  it  is  a  matter  of  ordinary  comment  that 
physicians  coming  from  Scotland  find  an  amount  of  peri- 
pheral neuritis  in  Manchester  which  they  do  not  find  in 
Soodand.  They  find  a  very  small  nmnber  by  comparison 
in  Scotland.  One  also  hears  there  are  very  few  cases  to 
be  seen  in  the  London  hospitals  by  comparison  with  what 
is  seen  in  the  Mancliester  hospitals.  Then  I  do  not 
tliink  there  is  any  adequate  seciuity  that  sulphuric  acid 
containing  arsenic  has  not  been  previously  used  in  the 
manufacture  of  glucose  and  inverts.  Doubtless  it  has  not 
contained  arsenic  to  such  an.  extent  as  the  sulphuric 
acid  in  recent  use. 

655.  Do  you  thinik  it  is  possible  that  medical  practi- 
tioners have  not  distinguished  between  disease  which 
has  been  caused  by  excess  of  drinking  or  consumption  of 
alcohol,  whether  in  beer  or  otherwise,  and  that  caused 
by  iml>ibing  small  quantities  of  arsenic  daily?— Th^ 
have  not  distinguished  them.    I  do  not  think  in  the 
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majority  of  eases  it  is  possible  to  di^  t'ligu'-.-li,  exctpt  by 
the  history  of  arsenical  poisoning. 

656.  WitJi  regard  to  tii&  prdcess  of  mak'img  beer  whioli 
you  refer  to,  you  compare  the  different  dangers  wliidi 
may  ensue,  whether  from  the  use  of  iaavert  sugar,  glucose, 
or  malt,  from  the  presence  of  arsenic  in  eibher  ;  are  you 
jirepared  to  state  that  it  would  be  less  dangei-  as  regards 
arsenic  getting  into  beer  through  the  medium  of  malt, 
than  that  in  the  case  of  glucose  or  sugar? — Yes,  un- 
doubtedly, but  I  do  not  think  that  it  is  a  danger  which 
can  be  disregarded. 

657.  No  ;  I  was  really  asldng  as  a  question  of  com- 
parison. For  instance,  taking  the  question  of  adding 
sugar  as'  priming  to  beer  when  fimslied,  in  that  case  if 
there  was  any  mischief  it  would  be  irreanediiaible  ?  It  is 
applied  to  the  article  of  consumption  when  it  is  approach- 
ing completion  ? — Of  course,  dn  that  case  there  is  no 
drminutiion  whatever  in  the  arse^nio  whdcli  is  put  in.  Even 
allowing  for  the  yeast  picking  up  a  ce^rtain  amount  tliere 
would  not  be  very  much  dimijuution  if  a  lai'ge  quantity 
was  added  in  ihe  first  instance  befoire  fermentation.  I 
think  there  is  some  reason  for  supposing  that  if  you  put 
a  very  large  amount  of  arsenic  into  the  liquor  to  be  fer- 
mented, the  yeast  fails  to  exercise  its  power  of  picking 
it  out,  to  a  certain  extent  at  any  rate.  The  yeast  gets 
degenerated. 

658.  And  your  report  tends  to  show,  does  it  not,  tliat 
there  are  two  remedies,  at  all  events,  in  regard  to  the 
quesition  of  malt,  one  of  whiidli  if  carefully  aippUed  would 
give  something  lilke  security  to  the  oomsiumer,  that  is  to 
say,  the  pitocess  of  screenimg  and  cleaning  the  malt,  on 
the  one  hand,  and  the  process  you  have  alluded  to  with 
reference  to  tiie  aibstraction  of  some  of  the  podson  by  the 
yeaist  1 — One  cairmiot  oonsiider  the  abstraction  of  the  poison 
by  yeast  at  all,  because  I  thi-nk  that  everyone  would  be 
agreed  there  shoudd  be  noi  arseiuiic  whatever  upon  malt 
before  it  goes'  into  tlie  masih  tun.  As  to  tiie  methods  by 
which  the  malt  iis  to  be  freed  from  arsenic,  it  is  true  I 
have  seen  an  apparatus  at  four  breweries,  but  I  cannot 
profess  to  lay  down  the  precise  manner  in  which  the 
malt  is  to  be  freed  from  arsenic.  It  may  be  freed  by 
not  allowing  the  fumes  tO'  pass  up  through  tilie  malt,  and 
very  proibably  it  may  lateo  be  freetl  by  cleajiiiing  processes. 

659.  Of  course,  when  you  refer  tO'  the  des'irability  of 
eliminatring  all  tlie  possibility  of  ars'enic  from  beer 
materials,  you  would  agree  that  in  this  process, 
as  in  miany  other  processes  where  you  have  to  supply 
food  or  drink,  great  care  is  requisite  ;  it  is  a  question 
of  care  on  the  part  of  those  who  are  responsible  for  cann- 
ing out  the  manufacture  ? — Yes,  I  thljnk  there  ought  to 
be  some  security  tiliat  no  materials  are  used  wliich  contain 
arsenic. 

660.  You  examined,  I  see,  a  good  many  poiPtions  of  this 
malt  dust? — Yes.  We  took  a  large  number  of  samples 
about  the  Ist  January  of  this  year. 

661.  Have  you  examined  since  the  outbreak,  when 
spwial  attention  was  called  to  this'  poilsoning,  any  beer 
which  you  have  ascertained  has  been  brewed  purely  from 
malt  and  hops  ? — Yes.  The  beers  numbered  38  and  39  are 
hi'ewed  entirely  from  malt  and  hops,  but  these  were  both 
from  brevveri€>s  which  had  formerly  used  arseniioal  saigart^, 
and  it  ds  impossible  to  be  quite  certain  that  som^e  of  it 
may  not  have  adJiered  to  the  vaAs. 

662.  From  not  cleaning  tlie  ves'sels  rproperly,  or  peiihap^ 
from  a  dirty  cojiper,  that  had  held  th^ese  otiher  sub- 
stances ? — ^Yes. 

663.  You  cannot  say  to  the  Commission  that 
you  have  examined  lany  beer  which  you  are  satisfied  in 
your  own  mind  liad  been  brewed  from  nmlfc  and  hops 
without  any  possible  contamination  such  as  you  suggest  ? 
— No,  I  cannot.  I  have  no  doulbt  whatever  that  heev 
brewed  in  that  manner  with  mialt  that  was  not  siufficiently 
dean  would  contain  arsenic. 

664.  But  is  hot  that  purely  a  statement  that  if  there 
is  arsenic  Ln  the  malt  it  would  b^e  possibly  conveyed  to 
the  beer  unless  properly  cleaned?  You  have  not  tested 
a  sample  of  beer  which  you  are  satisfied  had  been  brewed 
solely  from  mialt  'and  hops? — ^Yes,  except  in  so  far  as 
Some  of  the  arsenijc  may  have  adhered  from  farmer  cou- 
ta/minaitAon. 

665.  Wiith  that  resei'vatlon  ? — With  that  reservation. 

666.  I  asked  this  question  of  Dr.  TatrtersaH  :  "  You 
state  clearly  in  your  report  that  if  beer  had  been  brewed 
from  mialt  and  hops  alone  no  serious  danger  from  poison 
wiitih  arsenic  could  have  oocurred."  His  reply  was: 
"That  is  my  distinct  opinibn."  I  further  asked  hiiim : 
"  You  also  say  that  under  no  cdrcumstances  could  beer 
brewed  from  malt  and  hops  alone  contain  more  than  one- 


Iwo  hundredth  grain  per  gallon — that  is  , provided  certain  ]\ir.J.  Niven. 
things  are  done  " — of  course,  meaning  that  the  malt  — 
was  i>roperly  cleaned.    Have  not  you  refeiTcd  once  or  1  Mar.  IJKil. 
twice  to  the  fact  of  one-twenty-tifth  of  a  grani  of  arsenic 
being  'ddscwered  in  malt  ? — Yes.    Malt  and  hops  are  not 
always  properly  cleaned. 

667.  I  think  you  have  referred  in  your  evidence  once 
or  twice  to  the  fact  of  one-twenty-tifth  of  a  grain  of 
arsenic  being  present  ? — Supposing  the  malt  were  turned 
into  beer,  and  no  arsenic  had  been  abstracted  on  the 
way,  there  would  be  one-twenty-fifth  of  a  grain  per 
gallon  in  the  beer. 

663.  Providing  no  steps  had  been  taken  lin  the  interim 
t'O  clean  the  malt  and  abeitract  tlie  arsenic? — Providing 
tiiat  the  malt  had  not  ibeen  cleaned  in  the  meantime. 
All  malt  is  not  sufBoiently  cleaned. 

659.  And  lliis  estimate  you  make  was  taken  from  malt, 
not  from  malt  duist? — Taken  from  the  malt,  as  it  comes 
from  tiie  maLtings  before  it  has  been  touched  by  tlie 
brewers.  I  may  say  that  I  show  ooi  page  40  in  the  ca&Q 
of  two  samples  the  results  of  the  operattions  of  tlie  brewer 
upon  malt.  On  the  second  operation  you  will  see  that 
aikhough  the  arsendc  was  apparently  diminished  it  was 
not  reduced  below  the  limit  -of  something  like  one-twenty- 
fifth  of  a  giadn  per  gallon,  perhaps  actually  less. 

670.  You  examined  a  great  quantity  of  this  malt  dust.  Malt  dust, 
did  you  not? — Yes  ;  we  took  a  large  number  of  samples 

of  tJie  dust — that  is  tlie  soft  dust.  I  might  explain  one 
form  of  the  apparatus.  The  grain  shoote'  down  into  a 
circular  screen,  which  consists  of  two  or  three  portions 
with  different  siized  meshes.  In  the  first  part  of  the 
screen  as  it  revolves,  the  malt  culms  are  either  broken 
off  or  brushed  off,  and  fall  through  the  meshes  of  tire 
screen.  Then  the  grain  pasfees  on  to  a  second  part  where 
it  receives  a  Little  brushing,  but  it  makes  really  no 
material  difference.  Finally,  the  grain  passes  througli, 
gioing  to  one  of  the  rollers,  and  passes  on  until  the  coarser 
grains  go  through  the  meshes  of  tlie  third  portion  of  tlie 
circular  screen,  which  is  revolving,  and  frouL  these  lost 
two  portions'  a  quantity  of  soft  dust  ds  thrown  off.  In  a 
good  form  of  apparatus  that  dust  is  carried  off  by  means 
of  fans,  or  to  a  less  extent  by  estiracitdon  tubes,  but  if 
tliere  is  no  proper  apparalus  it  will  fall  down  and  mix 
witli  grain  going  on  to  the  mash  tun,  and  that  does 
occasionally  happen.  The  dust  that  lias  been  examined 
is  the  soft  dust  wliich  is  given  off  in  the  s'ubsequent  part 
of  the  process  in  the  revolving  screen,  not  that  passing 
through  with  the  culms. 

671.  If  this  process  has  the  result  of  taking  the  poison 
out  of  the  mait,  I  presume  on  exaiiiiination  j-ou  would  find 
it  in  the  dust? — There  is  an  indication  that  a  certain 
amount  has  bee-ii  taken  out,  but  in  some  cases,  unfor- 
tunately, it  is  reiurmed. 

672.  But  is  it  not  a  fact  that  you  examined  a  great 
deal  of  this  dust  which  was  the  result  of  more  than  one 
brewing  ? — Yes,  this  dust  was  deposited  for  a  long  period. 
It  shows  tlie  opeaiations  of  the  brewery  for  a  very  con- 
eidierable  tiane. 

673.  Supposing  the  dust  you  collected  and  in  wliicJi 
you  Tound  this  poison  repriesemts  ten  malitings,  you  would 
have  to  divide  the  resuilt  by  ten  to  represent  the  poison 
for  any  one  malting  ? — No. 

674.  I  oraly  WMit  to  know  by  what  process  you  got  aA 
it  ? — ^Perhaps  the  dusit  collects  over  six  or  seven  weeks, 
and  suppoisfing  the  malt  were  all  the  samie  malt,  tliien 
there  would  be  sinipily  so  mucli  dust  oollectted  after  each 
process,  whiich  would  all  contain  the'  samC'  amotiait  of 
arseniic.  Suipposing  you  could  coHeot  the  dust  of  oaie  daiy 
it  would  j^lst  contain  as  much  arsenic  as  the  dust  of  100 
days  proportional  to  the  toteil  am'ounit.  There  would  be 
no  accumulation  of  arsenic. 

675.  I  siee  in  your  precis  of  evidence  you  say,  "  It  is, 
lict  certain  hoiwever  that  a  slow  process  of  poisoning 
might  not  result  from  tire  aanount  of  arsenic  found  to  be 
presient  in  malt "  ;  is  that  your  opinion  ? — ^That  is  my 
opinion. 

676.  You  conclude  tliis  document  witHi  several  sugges-  <5ii(»  .ggted 
tioes  as  to  what  shoxiJd  be  done  to  secure  the  puiMic  frvim  amendment 
this  poison.    You  allude  in  No.  5  to  the  de'sii-aibility  of  of  F.  and  D. 
amending  the  Food  and  Drugis  Act  so  as  to  insure  tliat  in  Acts. 

case  of  any  deleterious  contamination  occurring  in  beer 
or  stout  it  miay  be  possible  to  trace  the  source  of  the  con- 
tamination, and  so  secure  the  destiructtiion  of  tJie  dele- 
terious article.  Have  you  anything  to  say  upon  that? — 
The  Sanitary  Commiittee  of  the  City  of  Mandhestor  were 
of  opinion  that  further  legislation  is  necessajry  ^or  tlie 
protection  of  the  pulblic,  and  I  tJiougiht  it  well  imdiei- 
tliose  oircumstanoes  to  consult  witli  the  Town  Clerk, 
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Mr.  J.  Niv'i.  Tihe  Deputy  Town  Olerk,  Mr.  Hudson,  who  acts  in  t'he'se 
—  ,      maitilieiris,  was  of  opinion  that  in  tihat  pairticuiair  tiie  Food 
1  Mar.  1901.  aind  Drug's  Act  sihioiuild  be  aimended.    We  have,  of  coiiii'sse, 
no  poweir  a>t  present  to  pass  from  the  retai'l  dealer  to  the 
•  lower  re-       brewery,  and  tliat  enitails  not  meirely  a  fail'uire  in  tilie 
3[eal  with       operations  of  tilie  Food  and  Drugs  Aot,  but  it  prohibiits 
contami-  ^'■'^''^  being-  able  under  the  Public  Health  A-ots  to  seize 

nated  beer  at  '^^li'C'h  is  grossly  conbaniinaited   wifili  aii'seoic,  and 

the  brewery.  h^'V©  it  desrtroyed.  Tihei-efoire,  I  am  in  entire  agreement 
wiith  this  recomimeindation. 

677.  Tliat  is  to  say,  if  you  sieize  upon  a  saniiple  of  beer 
ajxd  find  it  to  coaiitain  arsenic,  you  desii-e  power  to  secure 
tlie  desrti-ucition  of  the  whole  of  that  batch  of  beer  of 
whicJi  it  was  a  part  1 — ^There  is  no  means  of  getting  alt  the 
bateli.  It  is  obvious  you  oaniwit  go  under  the  Public 
Health  Aots  into  the  brewery  and  seize  beex  at  random  ; 
Deoaius©  it  might  be  emitirely  different  beer  from  tliat  used 
by  the  reftailer.  Tlie  oniy  way  in  wihidi  you  coaild  do  it 
would  be  by  having  power  to  foilloiw  up  the  beer  taken 
6rom  the  reitailer,  examine  it,  and  finding  that  it  was 
siinilaiiiy  oontaminalted,  proceed  to  its  destruction. 
Otherwisie  you  have  no  power  to  proceed  to  the  desiti\ic- 
Class  of  per    ''''^  °^       oontamiinated  article. 

eons  678.  (Sir  William  Church.)  In  estimating  the  nuiinlber 

attacked.  of  persons  who  hajve  been  affected,  you  told  us  that 
yO'U  sent  out  a  paper  of  question®  to  358  medioal 
praotifciioners.  Does  tlnat  358  I'eiireseint  all  the  registered 
medical  praotitioneJiis  in  Manchester  ? — Yes. 

679.  The  whole  of  them  ?— Ye®. 

680.  I  fiuppose  many  of  filieni  practice  chiefly  among 
what  one  migliit  call  the  poorer  classes  of  the  population, 
and  keep  open  dispejiisari-es  ? — 'I  do  not  think  I  folow 
your  quesition. 

681.  I  meaai  keep  dispensaries  to  which  the  public  can 
go  by  paying  a  very  smalil  fee,  and  obtain  advice  and 
m«licl!ne  ? — A  man  in  very  good  praotice  indeed  may  have 
a  dispensairy  of  tliat  kind  as  a  piuiblic  ofRciai.  There  is  a 
body  which  deals  witih  the  establishment  of  .sudli  dis- 
pensaries and  governs  them,  and  who  have  powers  of 
appointing  medioal  officers  to  them,  and  these  mieidic;iil 
officers  very  often  have  a  good  practice  outside  the  dis- 
pensary jiractice. 

682.  I  did  not  mean  officers  attached  to  a  public  dis- 
pensary, but  ratlier  those  wbo  keep  what  I  miglii  call  an 
open  shop,  where  they  dispense  both  advice  and  medicine 
at  a  low  rate  ? — Of  that-  kind  of  praotitioner  there  are  a 
few,  I  should  say  four  or  five.  I  may  say  of  one  of  those 
praotitioniers  wham  I  know,  that  his  judgment,  may  be 
fairly  relied  upon. 

683.  I  only  ask,  because  I  thougM  a  large  number  of 
those  who  were  only  slightly  affected  mighit  in  the  first 
instance  apiply  to  aach  dispensaries  ? — I  thirfc  that  a 
number  of  people  would  go  to  those  practitioners. 

684.  Did  you  get  answers  from  practitioners  who  had 
tJiat  sort  of  practice  ? — ^Yes,  from  four  or  five  of  tiliem. 

685.  I  understood  you  tO'  say  that  tliere  were  oruly  four 
or  five  in  Manchester? — No,  four  or  five  answers  from 
praotiMitni'ers  doing  tliat  kind  of  p'raotioe. 

686.  But  there  would  be  a  much  larger  nuiriber  doing 
tihiat  sort  of  practice  in  Manch ester? — ■Yes  ;  but  I  do  not 
know  the  number. 

687.  Would  one  be  right  in  considering  that  the  larger 
number  of  those  w'ho  were  Hveily  to  see  the  siiglit^  oases 
in  the  first  instance  would  be  some  of  thos'e  wlio  did'  not 
communicaite  with  you  ? — I  think  so,  if  it  were  for  notlring 
else,  for  tlie  reason  that  tlrey  have,  a  very  large  number  of 
oases,  and  have  not  very  mucih  tim©. 

Earliest  588.  You  told  us  soime  of  the  distinctions  between 

symptoms  arsenical  poisoning  and  alcoholic  neuritis,  and  I  think 
observed.  j  understood  you  to  say  that  this  outbreak  of  supposed 
arsenical  poisoning  was  remarkable  from  .the  absence 
of  the  ordinary  symptoms  of  arsenical  poisoning,  such 
as  vomiting,  diarrhoea,  and  lachrymation  ? — 'In  the 
ca.ses  seen  in  the  public  institutions,  and  in  his  answer 
-to  the  circular  which  I  sent  out,  Dr.  Brooke  was  good 
.er:6Ugh  xc  take  some  trouble  in  stating  that  in  the 
laree"  number  of  skin  cases  he  saw  that  was  also  a 
noticeabls  feature  that  they  had  not  running  at  the 
eves  or  sickness  in  the  first  instance.  That  a  good 
deal  of  sickness  was  caused  I  feel  sure.  Many  of  the 
vractitioneri  who  answered  perceived  the  onset  of  sick- 
ness rnd  running  at  the  eyes, 

689.  I  asked  you  because  the  other  day  it  was  told 
U.S  in  evidence  that  a  certain  number  of  persons  had 
ceased  drinking  beer,  because  it  made  them  so  ill  ? — 
I  was  told  by  a  brewer  tkat  that  was  so,  that  he  had 
heard  that  a  good  many  people  had  stopped  drinking 
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because  they  were  taken  sick,  and  I  have  heard  the  3f, 
same  thing  from  other  quarters. 

690.  (Chairman.)  Was  that   before   the   alarm  had   

reached  the  medical  practitioners  ? — ^Yes. 

691.  (Sir  William  Church.)  So  that  the  absence  of 
the  ordinary  symiytoms  of  sickness  and  diarrhoea,  and 
what  we  call  catarrhal  sickness,  in  the  pigmented 
cases,  were  rather  calculated  to  put  medical  men  oft 
the  suspicion  of  arsenic? — 'As  far  as  it  goes,  undoubt- 
edly. 

692.  You  mentioned  the  rashes,  but  you  did  not  tell  Atfection 
us  at  all  what  sort  of  rashes  they  were.  There  are  the  fkin. 
certain  rashes  which  are  more  or  less  known  to  be 
associated  with  arsenical  poisoning  ?— The  rashes  have 
been  extremely  various,  and  my  own  experience  is 
somewhat  limited  in  that  matter.  But  the  eruptions 
which  I  myself  have  seen  have  been  imflammatory 
lumps  with  bullae  on  the  top,  erythematous  eruptions, 
and  eruptions  more  or  less  resembling  psoriasis,  while 
the  same  person  exhibited  the  different  types  of 
eruptions.  In  one  case  I  have  seen  distinct  pemphigus 
and  herpes  zoster  has  been  reported  to  me  by  a  number 
of  practitioners  who  answered  my  circular,  and  a  surgeon 
at  the  Infirmary  states  that  he  had  seen  about  a  dozen 
cases  of  herpes  zoster  amongst  his  cases. 

693.  That  woiild  be  rather  secondary  to  the  nerves 
when  it  takes  the  form  of  herpes  zoster  ? — .Herpes 
zoster  I  suppose  is  a  nervous  eruption,  but  the  erythe- 
matous rashes  would,  I  presume,  be  at  a  very  early 
stage  of  the  illness,  because  a  number  of  these  were 
certainly  present  without  peripheral  neuritis.  I  have 
myself  seen  a  few  cases  in  which  there  was  no  peri- 
pheral neuritis  corresponding  to  these  rashes. 

694.  Of  bullpe  ? — Yes,  or  very  distinctly  erythema- 
thous.  In  fact  in  one  case  a  man  was  sent  down  to  me 
by  a  practitioner  covered  with  plaques,  of  a  bright  red, 
soimewliat  scaly  looking,  eruption  over  the  whole  of  his 
trunk.  That  was  the  kind  of  case  that  was  absolutely 
distinctive.  One  has  to  take  the  indications  of  tue 
dermatoloigist  in  this  matter  as  to  what  the  rashes 
meant. 

695.  Have  you  any  suggestion  to  offer  why  199Q  Statist! 
should  liave  been  a  year  in  which  alcoholism  and  its  ^l^ncht 
results  appears  to  have  been  so  markedly  less  than  in  ^ 
the  years  immediately  preceding  or  the  years  follow- 
ing. You  will  see  the  number  of  deaths  in  1898  are 
only  48,  which  is  much  smaller  than  in  the  years  im- 
mediately preceding  or  follcwing? — I  do  not  know  the 
explanation  of  that. 

696.  Is  there  an  increase  in  peripheral  neuritis? — ■ 
Yes,  but  not  a  sufficient  increase  to  cover  the  decrease 
of  deaths  from  alcoholism. 

697.  Looking  at  the  gastritis  numbers  there  is  again 
a  very  great  difference.  In  1899  you  will  see  it  is 
only  11,  and  one  would  have  expected  that  if  arsenic 
had  been  playing  a  part  in  1899  and  1900  gastritis 
would  have  been  figuring  higher  than  it  does? — ^If 
arsenic  in  large  amounts  due  to  ai'senical  sugars  had 
been  playing  a  part ;  but  I  do  not  know  that  one  would 
draw  the  same  conclusions  with  regard  to  the  amounts 
which  might  have  been  derived  from  malt  for  instance. 
Very  possibly  these  deaths  from  peripheral  neuritis 
represent  a  slower  and  less  acute  process  than  the 
deaths  occurring  in  1900,  so  that  it  might  be  quite  com- 
patible, with  an  increase  in  arsenical  poisoning,  to 
have  a  smaller  nuanber  of  deaths  from  alcoholism  an<l 
an  increased  number  of  deaths  from  peripheral 
neuritis.  That  is  ass'uming  that  there  was  a  certain 
amount  of  arsenic  in  the  sugar  also. 

698.  I  think  you  used  the  term  that  you  thought  the 
yeast  might  degenerate.  Have  you  any  knowledge 
from  the  -breweries  that  the  yeast  has  not  developed  in 
the  wort  ? — ^I  was  informed  by  one  brewer  that  his  yeast 
had  gone  dead  ;  that  it  had  degenerated. 

699.  (Chairman.)  It  had  ceased  to  be  effective  as  fer- 
ment ? — ^Yes ;  it  declined  to  rise  properly,  and  had 
been  visibly  affected. 

700.  (Sir  William  Church.)  And  have  they  had  to  get 
fresh  wort  into  the  breweiy  instead  of  going  on  with 
the  old  ? — I  presume  they  did,  but  I  cannot  say. 

701.  (Professor  Thorpe.)  Are  we  to  gather  from  you 
that  you  think  the  epidemic,  if  we  may  so  call  it,  is 
practically  at  an  end? — ^I  think  so. 

702.  And  yo'U  know  of  no  fresh  cases  coming  in? — 
No ;  not  which  on©  could  reasonably  ascribe  to  the 
recent  outbreak.    Fresh  deaths  occur. 
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Ntven.     703.  You  mean  if  there  are  any  cases  coming  under 
—        observation    they  are    to  be  attributed    to    the  pre- 
'•  ^^^1*  existing  conditions? — Yqa,  or  are  jjart  of  a  previous 
chronic  poisoning. 

of  city  704.  I  was  rather  struck  in  reading  your  report  sub- 
mitted  to  your  authority  -with  the  fact  that  you  yourself 
had  to  improvise  a  laboratory  to  overtake  tlie  work 
of  testing.  Would  you  kindly  explain  why  you  are 
not  in  a  position  to  call  upon  the  City  Analyst  to  help 
you  in  this  encxuiry? — This  is  a  very  special  kind  of 
enquiry,  and  one  wuth  regard  to  which  one  desires  to 
have  personal  knowledge. 

705.  But  I  understand  you  had  to  ask  the  assistance 
of  a  gentleman,  Mr.  Morton  Rowe,  to  help  you? — ^Tes. 

706.  You  yourself  were  not  able  to  overtake  the  work 
and  had  to  ask  the  assistance  of  this  gentleman? — ^Yes. 

707.  Is  not  the  City  Analyst  as  well  as  yourself  the 
servant  of  the  Sanitary  Authority? — 'Yes. 

708.  Why  could  you  not  count  upon  the  action  of 
the  City  Analyst?  W^as  he  approached  with  a  view  to 
assisting  you  in  this  enquiry? — The  City  Analyst  has, 
of  course,  conducted  the  analysis  of  beers,  which  we 
give  in  this  report.  That  part  of  the  enquiry  he  has 
carried  out.  I  did  not  approach  him  with  regard  to 
the  investigation  of  other  matters. 

709.  But  it  strikes  me  as  rather  singular  that,  not 
only  in  Manchester,  but  also  in  Salford,  neither  of  the 
sanitary  officers  was  assisted  by,  or  able  to  count 
upon  the  assis-tance  of,  the  official  analyst  of  the  re- 
spective corporations.  Dr.  Tattersall  explained  to  us 
that  he  had  to  go  to  Professor  Delepine  at  Owens 
College,  and  you  had  to  invite  assistance  from  some 
member  I  presume  of  your  own  staff? — -Yes,  of  the 
fianit?Ty  staff. 

710.  Therefore,  you  got  no  official  help  apparently  in 
the  investigation  of  this  matter  from  the  accredited 
official  chemist ;  is  that  so  ? — That  is  so. 

.  711.  With  a  view  to  assisting  us  in  the  enquiry  which 
may  have  to  be  made  in  similar  cp.ses,  may  I  ask  you 
what  that  points  to?  Is  there  any  imperfection  in  the 
conditions  of  tenure  of  appointment,  or  what  1 — ^No. 
The  Manchester  City  Analyst  did  not  in  the  first  place 
find  arsenic  in  the  beers  which  were  submitted  to  him. 

712.  Was  it  a  matter  of  public  notoriety  that 
even  before  you  were  engaged  in  it  arsenic  had  been 
found  in  beers  ? — l!?^o. 

713.  WfliS  net  Dr.  Ilei-noldis  the  earliest  discoverer?— 
Yes  ;  but  Dr.  lleynolds'  discovery  had  not  been  an- 
nounced publicly.  The  samples  which  were  submitted 
to  the  City  Analyst  were  submitted  on  the  21st 
November — that  is  to  say,  two  days  befoi'e  any  mention 
of  this  occurrence  was  made  in  the  public  Press. 

714.  Broadly  speaking,  do  you  think,  from  what  has 
taken  place  during  thfo  part'eular  period  of  stress  and 
strain,  thai  it  is  dejsiimble  thait  -something  should  be  done 
on  the  part  of  local  auitliorities  to  bring  together  the  two 
offioLils,  one  as  analyst  and  the  other  responsible  for  the 
puibldc  health,  into  ixiWQ  ammediiate  and  init!ma.te  relation  ? 
— -That  LS  a  very  diifficult  question  to  answer.  I  think 
thait  lin  miaitters  requiring  special  skill,  or  very  exact  and 
careful  ■inve'Stigatii(jin  invtolring  a  great  oonsumptioin  of 
time,  it  riidglut  be  an  advantage  'ilf  large  towns  had  som-e 
conisult'ing  hody  such  as  arn  Instituite  of  Public  Health 
to  refer  to  for  assisitance. 

715.  Is  the  Olty  Analysit  at  Manchester  engaged  in 
private  practiioo  m  an  a-nalysit? — Yes. 

716.  (Chairman.)  A  private  chemical  practice  as  a 
ohemLcal  oonsultant? — Yes. 

717.  (Frofcssor  Thorpe.)  Is  he  limited  in  the  amount 
of  amalytaoal  work  he  has  to  do  in  return  foT  the  salary 
he  is  paid?— 'I  tliink  not.  I  dio'  not  rememiber  the  exact 
terms,  but  6t  ijs  so  much  for  each  saimple  after  a  certain 
amount.  The  sum  diminishes  as  the  number  of  samples 
increases. 

718.  So  far  as  you  know,  th-ere  is,  nothing,  in  the  con- 
ditions of  his  appointment  which  would  have  precluded 
you  froim  asking ,  his  asii'stBaice  in  the  chemic'al  matters 
connected  with  this  inquiry  ?' — No. 

719.  You  examined,  I  think  you  told  us,  other  glucoses 
than  the  one  in  which  you  traced  ai-senic — 'glucoses  other 
than  Bostock  glucose  ?-r-Yes,  a  larger  mumher — all  that 
we  could  obtain  from  the  breweries. 

I  720.  From  the  breweries? — Yes,  from  the  breweries 
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721.  Did  you  examine  any  other  glucoses  than  those  Mr.  J.  Nivetu 
which  were  found  in  the  breweries? — Yes,  I  examined   

as  I  have  menitioned,  two  glucoses  fivMn  sweeit  factories,  1  Mar.  1901. 
and  one  from  a  jam  factory. 

722.  And  in  no  other  siample  did  you  find  any  appre- 
ciable q^lantity  of  arsemic  tlian  in  Bositock's  manufacture  ? 
— ^In  none. 

723.  I  gather  therefore  you  clearly  wish  the  Commis- 
sion to  believe  that  the  arsenic  is  solely  to  be  attributed 
to  Bosto'ck's  invert  and  glucose  ? — Assuming  tliat  no 
other  arsenical  glucoses  were  in  use  besides  those  which 
were  submitted  to  us,  that  would  be  so.  That  of 
course  I  cannot  answer  for. 

724.  You'  say  in  your  precis  that  the  highest  amount  (Quantity  of 
ascertained  in  the  beer  was  about  half  a  grain  per  gallon  ?  arsenic  in 
— Yes.  implicated 

725.  "  But  a/11  the  samples  examlimed  quantitatively  ' 
were  taken  after  the  Sanitary  Committee  had  issued  a 

warning  to  pulblioanB,"  on  certain  dates  which  you  give, 
"  by  means  of  the  daily  Press  '  ?— Yes. 

726.  Wha<t  is  the  preoise  s'igniifioance  of  the  "  but " 
there  ?  You  say  :  "  The  highest  amount  ascertained  was 
about  half  a  grain  per  gallon,  but  all  the  samples 
examined  quantitatively  were  taken  alter  the  Sanitary 
Committee  had  issued  a  warning  -to  publiaanB  "  '! — Per- 
haps the  word  is  a  little  loosely  used,  but  I  imagine 
I  had  in  my  mind  that  the  amount  of  arsenic  in  a 
great  many  of  these  beers  is  small,  and  that  as  these 
beers  were  sipecially  selected  on  account  of  the  illness 
of  patients  and  on  account  of  the  number  of  cases  occur- 
ring in  special  districts,  one  might  have,  under  other 
circumstances,  expected  to  find  a  larger  amount  of 
arsenic,  especially  taking  into  consideration  the  great 
amount  which  had  been  found  elsewhere. 

727.  You  do  not  wish  to  imply  that  in  any  case  the 
amount  of  arsenic  originally  present  had  beeir  diluted 
down  by  the  addition  of  other  beer  ? — No. 

728.  You  do  not  think  that  has  occurred  ?— No,  I  do 
not  suggest  that  ;  in  fact,  it  did  not  occur  to  ine. 

729.  You  have  no  reason  to  believe  that  it  has  oc- 
curred in  actual  practice  ? — I  have  not  thought  of  it 
before.    It  lias  not  occurred  to  my  mind  before. 

730.  I  gather  that  you  are  clearly  of  opinion  ihdt  tlie 
whole  of  the  miscihief  is  attiihutable  to  ars;eniic? — Yes. 

731.  Other  suggestions  as  to  what  it  may  be  due 
have  no  doubt  been  brought  to  your  knowledge? — ^The 
arsenic  found  is  amply  sufficient  to  account  for  it,  to 
begin  with,  and  I  do  not  know  that  any  proof  has  been 
adduced  that  other  matters  mentioned  could  have  pro- 
duced this  amount  of  poisoning. 

732.  Can  you  infoum  the.  Commission   whether    the  Action  by 
publicans  did  take  advantage  of  the  warning  rhat  was  brewers  arid 
issued  by  the  sanitary  aiithoiity  ;,  did  they  take  steps  to  publicans 
send  hack  the  ibeer  or  destroy  the  beer  ? — The  beer  was 

for  the  moisit  pa;rt  rapidly  destroyed,  although  whether 
that  has  to  be  put  down  to  the  action  of  the  publioana 
or  to  tho  action  of  the  brewei's  I  cannot  say.  I  presume 
that  the  brewers  were  much  more  aotlive  than  the 
puhlicans. 

733.  (Sir  William  Hart-Dylcc.)  They  instructed  the 
puiblicans  proibaWy.  They  would  strike  at  the  root  of 
it? — Yes,  in  the  greait  number  of  instances. 

734.  If  tliey  were  frightened  at  what  was  going  on 
tliey  would  strike  at  tlie  root  of  the  difficulty  and  appeal 

(to  the  publicans  to  destroy  the  beer  ?— There  is  no  doubt  , 
the  brewers  exerted  themselves  to  get  rid  of  the  arseni- 
cated  beer  as  far  as  they  could. 

735.  (Professor  Thorpe.)  You  wish  the  Commission  to 
understand  that  the  Manchester  bre^vers'*  at  all  events 
did  all  that  was  in  their  power  to  cau'e  !3'e  beer  iii- 
crim'inated  to  be  withdrawn  from  cOnisumption  ?- — ^Without 
wishing  to  make  myself  answeralble'  for  iildividiials,  as  a 
body  I  have  no  doulbt  they  diid!-  do'sb.    '  -    '  ' 

736.  "Why  do  you  ipake  that  quialificatio'n?— Simply 
as  a  matter  of  caution;  I  have  no  particular  brewer  or 
brewery  in  my  inuind,  but' -one  'does  not  wish  to  take  a 
general  responsibility  of  that  kind  without  putting  in 
a  qualificartiionV  ■'.!;:, 

737.  Did  you  attend  the  incjuest  which,  was  recentfy 
held  in  Manchester? — I  wiiS  present  for  a  short  time  at 
the  inquesit,  but  I  did  not  attend  tlie  whole  course  of  it. 

738.  You  said  a  short  time  ago  that  yoii  had  been  in-  Affinity  of 
formed  by  a  brewer  f-hat  the  jeast  had  degenerated  in  yeast  tor 
the  presence  of  an  undue  quantity  of  arsenic,  that  the  arsenic, 
degeneration  of  the  yeast  W3S  in  your  view  attributable 

to  the  quantity  of  arsenic  ? — It  occurred  during  the  time 
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that  this  sugar  was  used  and  it  was  quite  clear  that  it 
was  as'sociated  in  his  mdnd  with  the  use  of  itihe  sugar, 

  but  I  have  no  proof  of  course  that  it  was  due  tyo  the 

arsenic. 

739.  But  if  it  were  the  case,  would  that  dispxoTe  the 
supposition,  to  put  it,  as  the  Chairman  sitated,  that 
yeast  was  an  arsenic  eater? — If  tlie  yeast  degeneraibed 
in  the  presence  of  arsienic  that  would  presumably  indi- 
cate that  arsenic  was  not  necessary  for  the  building  up 
of  the  yeast  ? — No  one  would  maintain  that  it  is  neces- 
sary for  the  building  up  of  the  yeast.  On  the  contrairy, 
I  should  think  it  would  be  quite  as  likely  or  more  likely 
to  break  down  of  a  surfeit  of  arsenic  than  from  any 
other  reason. 

740.  It  was,  in  fact,  over-fed,  you  me^an  ? — ^More  lifcely, 
in  fact. 

P.H.  Act  741.  The  assistant  Ttown  Clerk,  I  suppose,  is  a  lawyer? 

could  not  be   — Certainly,  a  distinguished  lawyer, 
used  to  deal       742.  And  it  was  in  his  legal  capacity  he  advised  your 
Wp^^       V  authority  that  under  the  Public  Health  Act  they  had  no 
the  brewerv    ^^^^  ^   follow   up   this   incriminated  beer  on  the 
■  brewery  ? — ^That  is  evidently  his  opinion  from  this  recoan- 

niendation.    I  presume  also  that  the  advice  was  given 

since  the  beer  was  not  followed  up. 

743.  Do  you  yourself  draw  any  distinction  between 
beer  and  any  other  article  of  food  which  under  the  Public 
Health  Act  you  could  destroy  because  it  was  deleterious, 
say  rotten  fruit  ? — I  do  not  ;  I  do  not  know  whether 
such  a  discrimination  could  be  made,  but  I  do  not  make 
any  sudh  discrimination. 

744.  What  are  the  circumstances  in  a  brewery  which 
would  elimininate  it  from  the  general  operation  of  the 
law  ? — None  that  I  know  of.  But  you  have,  of  course,  to 
examine  and  inspect.  In  fact,  so  far  as  I  can  read  the 
Public  Health  Acts,  I  do  not  think  they  ever  con- 
templaited  an  occurrence  of  this  nature  or  are  applicable 
to  thtem.  The  Medical  Officer  of  Health  or  the  Inspec- 
tor of  Nuisances  has  to  examine  and  inspect,  and  has 
to  carry  oH  the  material  to  be  condemned  by  a  Justice 
of  the  Peace,  and  altogether  it  is  perfectly  obvious  that 
the  machinery  of  the  Public  Health  Acts  is  not,  without 
miodification,  applicable  to  such  a  case  as  this. 

745.  {Sir  William  Church.)  Is  there  not  a  very  great 
difference  between  this  case  and  that  of  fruit  and  me^at, 
where,  if  you  followed  that  up,  you  or  your  suhstitute 
•would  be  able  to  say  by  an  inspection  whether  it  was 
fit  for  use  or  not,  whereas  you  cannot  do  that  in  the 
case  c^f  beer? — ^I  think  it  is  manifest  that  is  what  the 
sections  in  the  Public  Health  Act  do  contemplate,  that 
it  is  ohvious  and  easily  ascertained  faults  in  the  ma- 
terials to  be  condemned  which  allow  you  to  bring  tliem 
into  operation.  Moreover,  you  have  to  carry  the  ma- 
terial before  the  Justice  of  the  Peace  to  be  condemned. 
Tou  cannot  carry  off  a  cask  of  beer. 

746.  (Professor  Thorpe.)  A  sample  would  be  suflBcient. 
A  man  who  condemns  thiree  or  four  cwts.  of  fruit  does 
not  bring  the  whole  fruit  into  the  police  court  ? — ^No,  the 
Justice  of  'the  Peace  might  go  to  tih©  brewery,  but  I  do 
not  think  the  sections  of  the  Public  HeallJi  Act  con- 
template an  occiirrence  of  this  kind. 

747.  But  supposing  it  were  the  fact  that  that  par- 
lioular  lot  of  beer  was  set  aside  in  tlie  brewery  and  the 
brewer  was  perfectly  willing  to  indicate  that  all  th'at 
heer  was  arsenicated,  wthat  is  to  prevent  you,  if  you  have 
the  necessary  power  of  entry,  to  order  him  to  destroy 
thiat  beer? — Nothing.  In  that  case  it  would  come  under 
the  operations  of  the  Act. 

748.  (Dr.  Whitelegge.)  And  the  brewer  would  be  the 
principal  witness  against  himself? — ^Yes. 

749.  (Professor  Tliorpe.)  Have  you  still  in  your  pos- 
session any  sample  of  Bostock's  glucose  and  the  acid 
which  they  use  ?— Tes,  I  think  so. 

750.  Would  you  be  in  the  positoon  to  put  that  at  the 
disposal  of  the  Oommission  if  you  are  requested? — ^I 
think  so.    I  cannot  say  how  much,  remains. 

751.  Perhaps  you  will  kindly  taJke  care  it  is  preserved  ? 
— Yes,  what  is  remaining  shall  be  preserved. 

Powers  of  752.  (Dr.  Whitelegge.)  Is  there  within  your  knowledge 
M.O.H.  with  any  officer  whose  official  duty  it  is,  under  official  in- 
re^ard  to  structions,  to  make  himself  acquainted  with  and  study 
the  dangers  to  public  health  arising  from  the  presence 
of  poison  in  food — ^is  it  part  of  your  own  official  duty  ? — 
It  is  not  specified. 

753.  Not  under  any  public  insti-uctions  ? — No. 

754.  Is  it  the  duty  of  the  Public  Analyst  ? — No. 

755.  Is  it  the  duty  of  any  other  officer  of  the  local 
authority  as  a  formulated  duty? — Not  as  a  formulated 
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756.  You  regard  it  iniormally  as  one  of  the  duties 
properly  falling  on  you,  to  watch  in  a  general  way? — 
I'es  ;  I  siuppose  I  should  do.  I  may  s.a,y,  however,  that 
I  have  not  administered  the  Sale  of  Food  and  Drugs  Act 
in  Manchester. 

V57.  Who  does  administer  it? — The  Superintendent 
of  the  Sanitary  Department. 

758.  Acting  under  your  advice  or  instructioiis  ? — He 
■w^ou'ld,  of  course,  take  my  advice  in  any  matter  which 
might  occur.    I  am  responsible  to  that  extent. 

759.  But  in  ordinary  circumstances  you  take  no  part 
in  the  administration,  or  direction  of  ithe  administratiom 
of  the  Sale  of  Food  and  Drugs  Act  in  Manchester  ? — ^Not 
in  the  ordinary  current  administ.raition. 

760.  In  this  particular  instance,  ithat  of  the  arsenical 
poison,  did  the  initiative  come  from  you  or  the  chief 
inspector  ? — The  initiative  came  from  me  naturally,  be- 
cause I  was  informed  of  the  occurrences  of  cases  of 
arsenical  poisoning  ;  that  is  to  say,  I  consulted  with  the 
Sanitary  Superintendent,  who  at  once  sent  out  and  pro- 
cured samples  from  the  tied  bouses  belonging  to  the 
breweries  which  I  indicated. 

761.  You  laid  down  the  scheme  of  sampling? — Yes, 
in  the  first  instance. 

762.  Have  you  received  any  official  instructions  as  to 
the  methods  of  sampling,  as  to  the  aitiolee  that  ought 
to  be  taken  for  the  purposes  of  th'e  Food  and  Drugs 
Act,  from  the  Local  Government  Board  or  from,  any 
Government  department? — ^The  Local  Government 
Board  sent  down  an  instruction,  I  think,  to  take  samples 
of  jams  and  sweets  and  some  other  matters,  which  was 
carried  out. 

763.  (Chairman.)  In  connection  with  this  alarm? — 
Yes. 

764.  (Dr.  Whitelegge.)  But  apart  from  that  no  official 
intimation  has  reached  you  as  Medical  Officer  of 
Health  of  the  points  upon  which  it  is  necessary  to  keep 
a  watch  in  this  connection  ? — I  do  not  remember  any 
memorandum  bearing  upon  that  subject. 

765.  Do  you  receive  any  information  as  to  what  is 
done  in  other  parts  of  the  kingdom  ? — ^You  are  aware, 
of  course,  that  there  is  an  annual  report  published  ? — I 
am  aware  of  that. 

766.  Do  you  receive  it  ? — I  do  not  think  so. 

767.  Not  officially  ?— Not  officially. 

768.  So  that  you  have  no  official  information  on  the 
subject  ? — ^No. 

769.  Is  there  a  commion  understanding  as  to  the  num- 
ber of  samples  to  be  taken  from  the  local  authority,  or 
the  kind  of  samples  ? — I  think  not.  I  may  say  that  it  is 
understood  that  a  very  large  number  of  samples  of  cer- 
tain foods  sliould  be  taken  in  Mfinchester — it  is  well 
understood  a  very  large  number  of  samples  of  milk 
should  be  taken. 

670.  An  understanding  on  the  part  of  the  Oifty  Coun- 
cil?—Yes. 

771.  But  again  not  arising  out  of  any  official  sta/t)»- 
ment  or  instruction  ? — Not  that  I  am  aware  of. 

772.  Is  it  usual  in  other  towns  for  the  Medical  Officer 
of  Health  to  have  charge  of  this  work  ? — In  some  towns. 

773.  In  such  a  town,  when  the  Medical  Officer  of 
Heaffi  first  takes  charge,  to  whom  must  he  look  for 
guidance  as  to  the  proper  steps  to  be  adopted  ? — I  pre- 
sume to  these  annual  reports. 

774.  Which  he  does  not  receive? — \Vhich  are  avail- 
able. 

775.  There  is  nothing  in  the  form  of  instructiilons  to 
a  newly-atopoiinted  officer? — No.  Still  an  officer  en- 
trusted with  these  duties  would  of  course  take  steps  to 
inform  himself  as  to  what  was  being  done  in  other 
places  as  a  preliminary  to  his  own  work. 

776.  What  staff  is  available  at  Manchester  for  the 
purposes  of  these  Acts? — There  are  two  inspectors  under 
the  Sale  of  Food  and  Drugs  Acts. 

777.  For  that  purpose  alone? — ^Yes. 

778.  And,  as  I  understand,  they  are  not  under  your 
control  1 — ^Not  immediately  under  my  oonttrol.  Mr. 
Rook,  the  Sanitary  Superintendent,  put  them  under  my 
control  in  the  earlier  stages  of  this  matter  ;  that  was  a 
matter  of  friendly  understanding  between  us,  while 
after  November  28th  I  was  instructed  by  the  Chairman 
of  the  Sanitary  Committee  to  take  what  steps  I  con- 
sidered necessary  in  the  matter  of  analysis. 

779.  As  regards  the  Public  Analyst,  his  duties,  I 
understand,  are  to  examine  samples  submitted  officially 
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Nirni,  to  liim  for  the  poirpose  by  the  public  authoTitj  or  by 
-        prirate  persons  ? — Yes. 

780.  It  is  no  part  of  his  official  duty  under  his  ap- 
of        pointment  as  public  analj'st  to  advise  the  Co(rporation  ? 

— I  should  thuik  noit. 

781.  That  has  never  been  stated  as  part  of  his  official 
duty  to  your  knowledge  ? — Not  that  I  know  of. 

782.  {Chairman.)  Does  he  make  a  formal  report  at 
stated  times  ? — He  is  required  by  Statute  to  make  a  de- 
tailed report  once  a  quarter,  and  I  have  here  a  copy  of 
Bucih  a  report. 

783.  (Dr.  Whitelegge.)  When  samples  are  sent  tO'  the 
p<uiblic  analyst,  are  they  coupled  with  instructions  wlhat 
to  look  for? — Not  generally,  I  imagine.  In  particular 
instances,  where  he  might  carry  out  special  work  more 
or  less  of  the  nature  of  investigation,  h©  would  be  natu- 
rally told  what  to  look  for. 

784.  In  the  absence  of  special  instructions,  would  you 
expect  the  analyst  to  look  not  only  for  adulterations  and 
abstractions  and  substitutions,  but  also  for  harmful  com- 
ponents ? — No,  certainly  not.  I  do  not  think  it  is  possi- 
ble to  expect  tliat  tli.e  public  analyst  will  make  an  ex- 
haustive examination  of  every  sample  submitted  to  him. 

785.  Would  you  expect  a  public  analyst  in  the  case 
of  samples  of  beer  to  look  for  arsenic  ? — i  should  now. 

786.  Not  in  past  years  ? — I  think  not ;  I  think  it  would 
be  too  much  to  expect  that  he  would  be  aware  of  the 
presence  of  arsenic  in  glucose. 

787.  Tlien  in  future  years,  would  you  expect  the 
analyst  to  look  for  arsenic  in  beer? — Yes. 

788.  In  all  samples  of  beer? — Yes. 

789.  And  to  determine  it  quantitatively? — If  preseni, 
and  if  possible. 

790.  You  would  extend  that  I  suppose  to  other  food 
substances  in  which  harmful  ingredients  had  been  found 
&om  tkne>  to  time  ? — Poisonous  ingredients,  yes  ;  after 
a  due  warning  of  those  ingredients  and  materials  had  been 
conveyed  to  the  public  analyst. 

791.  By  wfliom  ? — By  the  sanitary  authority. 

792.  But  in  the  case  of  beer,  do  you  think  a  special 
warning  to  the  sanitary  autliiority  is  needful? — Not  now. 

793.  Is  any  warning  within  your  knowleidge  given  to  a 
prablic  analyst  by  anybody  else  but  the  public  authority, 
or  as  a  matter  of  public  notoriety  ? — No. 

794.  He  does  not  receive  instructions  from  the  Local 
Gwemmient  Board  or  Grovernment  laboratory  within  your 
knowledge? — No,  not  formal  instructions. 

795.  Have  you  acted  in  consultation  with  the  analyst 
as  to  the  samples  to  be  taken  ? — No. 

,f  795.  I  want  to  make  clear  about  your  powers,  as  you 
with  'inderstand  them  now  under  the  Sale  of  Food  and  Drugs 
J  Act  and  the  Public  Health  Act ;  and  first  as  regards  the 
1  retailer.  If  we  assume  that  the  retailer  of  beer  and 
tihie  brewer  and  the  manufacturer,  let  us  say  of  sulphuric 
acid,  all  have  their  works  within  the  Manchester  district  ; 
you  have  power  to  take  samples  from  the  retaQer,  to  have 
those  samples  analysed,  and  to  take  proceedings  against 
the  retailer,  because  of  adulteration.  If  he  has  a  war- 
ranty from  the  manufacturer  who  supplies  him — ^that  is 
iSn.e  brewer — have  you  power  to  take  proceedings  against 
the  brewer? — I  am  not  certain,  I  should  have  to  look 
up  the  Sale  of  Food  and  Drugs  Acts. 

797.  You  have  no  experience  at  all  events  in  connection 
with  taking  procedure  under  wan'anty  ? — I  do  not  re- 
mlember  the  sections  relating  to  the  warranty,  but 
the  working  of  the  warranty  sections  have  been  so 
complicated  and  unsatisfactory  that  I  would  not  like  to 
oommit  myself  on  any  point  connected  with  that  without 
looking  them  carefully  up. 

798.  Then  we  will  go  on  to  the  brewers.  As  a  miattcr 
of  fact  the  brewers  gave  you  assi'stance  and  information, 
I  understand  ? — Yes,  that  is  manifest,  because  one  could 
not  have  carried  out  these  examinations  without  such 
assisitance. 

799.  Assuming  that  the  brewer  had  not  been  willing 
to  give  the  information  you  required,  do  you  consider  that 
you  have  power  of  entry  in  brewei-s'  premises  in  any  cir- 
cumstances ? — To  take  samples  ? 

800.  For  any  purpose  ? — To  see  if  there  was  a 
nuisance. 

801.  Would  you  have  power  of  entry  for  the  purpose  of 
taking  samples  ? — I  understand  not. 
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802.  {Chairman.)  You  could  not  demand  samples  <jf  j y-^.^ 
the  different  products? — No  ;  tliat  is  the  view  taken  in  ' 
Manchester  that  we  could  not  demand  samples  from  the  !  Mar.  1001. 
brewer.   

803.  {Dr.  Whitelegge.)  You  cannot  tell  us  the  reason 
why  you  cannot  demand  samples  ? — ^No,  I  cannot. 

804.  Assuming  you  had  no  difficulty  in  obtaining  entry 
and  that  you  succeeded  in  obtaining  samples,  then  unless 
in  the  case  Dr.  Thorpe  mentioned  when  ihe  brewers 
themselves  volunteered  the  information  that  it  contained 
the  arsenic,  you  would  not  know  by  inspection  that  it 
contained  arsenic  until  after  you  had  removed  the 
sample,  sent  it  to  the  analyst,  and  received  the  analyst's 
report? — That  is  so. 

805.  Then  upon  that  report  if  you  could  establish  the 
identity  of  the  sample  with  some  beer  stni  left  on  the 
premises  you  could  se.ze  that  beier,  you  think — not  under 
the  Sale  of  Food  and  Drugs  Act,  but  under  the  Public 
Headibh  Act  1 — Yes,  if  you  can  establish  the  identity. 

806.  Do  you  amticipate  difficulty  in  establishing  iden- 
tity ? — Yes.  You  would  have  to  sample  every  barrel  in 
the  place  ;  it  would  not  do  merely  to  examine  one  sample 
of  beer  ;  you  would  have  to  examine  tlie  w'hole  series. 

807.  Having  proceeded  to  seize  this  sample  you  would 
have  to  call  in  the  Justice  of  the  Peace  to  get  it  con- 
demned ? — That  would  be  so-. 

808.  You  know  of  no  case  of  the  kind  ? — May  I  say, 
further,  that  the  Justice  of  the  Peace  would  have  himself 
to  come  to  a  conclusion  as  to  whether  the  beer  was  unfit 
for  food,  and  hiLs  conclusions  might  not  agree. 

809.  His  conclusions  might  be  legitimately  based  on  the 
evidence  you  placed  before  Elm  ? — Yes.  He  would  have 
the  same  evidence. 

810.  To  go  a  stage  further,  would  you  consider  your 
position  tlie  same  in  the  case  of  a  chemical  manufacturer 
who  supplied  the  brewer  who  supplied  the  retailer.  If 
you  found  a  chemical  manufacturer  making  sulphur'^: 
acid  whicli  contained  arsenic,  would  you  have  any  power 
at  all  with  regard  to  him? — I  think  not. 

811.  Would  you  under  any  circumstances  have  powe). 
to  seize  the  sulphuric  acid  containing  arsenic? — ^I  think 
not.  You  would  have  to  establish  that  it  was  going  to  b" 
used  for  fo<od,  and  I  think  the  difficulties  in  doing  si> 
would  be  insurmouintable. 

812.  I  did  not  quite  follow  one  of  your  answers  to  Dr. 
Thorpe's  questions,  but  I  want  to  ask  you  for  my  own 
information.  Do  you  consider  that  there  is  probably  any 
arsenical  beer  remaining  in  Manchester  at  the  ]DT0sent 
time,  whether  waiting  for  rebate  duty,  or  for  any  other 
purpose ;  or,  on  the  other  hand,  has  it  been  all  de- 
stroyerl? — ^I  should  like  to  be  quite  clear  about  that 
question.  By  arsenical  beer,  do  you  mean  serioash 
contaminated  beer? 

815.  Yes,  I  do? — I  should  be  inclined  to  think  that 
there  was  none,  but  it  would  be  difficult  to  be  certain 
of  that. 

814.  You  think  there  is  now  no  beer  brewed  from  tlie 
incriminated  sugar  refinings  1 — I  do  not  think  so  ;  but  of 
course  one  cannot  be  sure  of  that. 

815.  On  page  42  of  this  report,  dealing  with  malt,  Arsenic  ha 
you  mention  one  particular  brewery.  "In  No.  15,  the  malt  dust, 
quantity  of  arsenic  was  conspicuously  large,  a  brewery 

which  had  not  used  Bostock's  sugar."  Can  you  tell  «s 
anything  about  the  beer  from  that  brewery  ? — No,  I 
cannot. 

816.  You  cannot  identify  it  with  any  of  the  figure ; 

you  have  given  us  elsewhere? — ^No.  That  is  not  amongsi, 
any  of  the  beers  whidh,  have  contained  arsenic,  and  I  can- 
not be  certain  whether  a  sample  has  been  obtained  front 
No.  15.  I  am  quite  sure  it  is  not  one  of  the  beers  that 
have  contained  arsenic,  and  I  am  not  sure  that  sample?-, 
hiave  been  taken. 

817.  {Chairman.)  In  No.  15  I  see  you  say  that  tilr-* 
quantity  of  arsenic  was  conspicuously  large,  a  brewer/ 
wHch  had  not  used  Bostock's  sugar? — Yes  ;  bub  on  the 
other  hand,  there  was  no  great  quantity  of  ajsenic,  no 
excessive  quantity  of  arsenic  in  the  yeast.  Now,  it 
manifest  that  tlhoA  means  there  was  no  great  eaaoiint  oj' 
arsenic  in  the  beer. 

818.  What  do  you  mean  hy  the  quantity  being  conspic- 
uously large? — That  was  in  the  malt  dust. 

819.  Not  in  the  beer? — No;  .tili/at  simply  shows  that" 
very  arsenical  malts  had  been  used,  but  it  gives  no  in- 
dication as  to  how  much  arsenic  may  have  been  taken 
out  of  these  malts  by  the  screening  and  other  prepara- 
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Mx.  J.  Niven.  tioiis  at  the  br&weiy.  Tliat  you  must  infer  from  the  state 
  of  the  yeast.     The  yeast  at  the  same  brewery  simply 

\  Mar.  1901.  gives  cajBitals — ^that  is  to  say,  conta-ns  no  large  amount, 
and  one  may  reasonaWy  infer  tliat  the  amount  present  in 
the  beer  would  have  been  such  that  it  would  not  have 
been  detected  by  our  tests. 

820.  Does  not  "  exceedingly  fine  large  caystals  ''  means 
a  large  quantity  of  arsenic  ? — ^It  means  there  bas  been  a 
large  amount  originally  in  the  malt  which  may  have  been 
taken  out  in  the  screening  operations. 

821.  Was  the  beer  of  that  brewery  examined  ? — The 
beer  was  not  examined,  but  the  yeast  was  examined.  The 
yeast  is  given  on  the  same  line,  No.  15,  three  from  the 
bottoan  in  the  series. 

822.  But  when  so  large  a  quantity  of  arsenic  was  found 
in  tihe  dust,  was  it  not  considered  desirable  to  test  the 
beer  ? — The  beer  was  not  tested,  but  it  is  manifest  from 
tihe  condition  of  the  yeast  that  the  beer  would  not  con- 
tain a  large  amount  of  arsenic  ;  indeed,  it  would  contain 
a  very  simall  amount. 

823.  The  smalhiess  of  the  quautitj^  of  arsenic  in  tlie 
yeast  was  consid'ered  sufficient  to  guarantee  the  safeness 
of  the  beer  ? — I  do  not  consider  any  beer  quite  safe  that 
contains  arsenic  at  all,  but  it  is  quite  sufficient  to  gua- 
rantee that  the  amount  in  the  beer  would  be  very  small. 

824.  (Dr.  Whitclefjge.)  Is  it  witliin  your  knowledge 
that  there  has  been  an  increased  use  of  Bostock  sugar  in 
breweries  in  Manchester  since  about  1896  ? — have  no 
facts  bearing  upon  tliat. 

825.  Dr.  Tattersall  gave  us  evidence  on  that  ? — Dr. 
Tattersall  made  that  investigation. 

Future  action  826.  As  the  outcome  of  recent  experience,  what  f  uture 
availble  to  routine  do  you  propose  to  a-dopt  in  Manchester  in  the 
M.O.H.  matter  of  safeguarding  the  public  health,  against  the 

risk  of  ai'senical  poilsoning  in  beer?  To  begin  mth,  what 
steps  would  3'ou  take  to  ascertain  future  cases  of  peri- 
pheral neuritis  or  oifchier  mischief  that  could  be  attributed 
to  arsenic  ? — think  it  is  necessary  to  take  a  consi3er- 
aib'le  number  of  samples  of  beer  for  chemical  examina- 
tion, and  to  exaanine  them  for  the  presence  of  arsenic, 
and  to  prosecute  should  the  beer  be  found  to  contain 
arsenic. 

827.  You  would  rely  in  the  fi^rst  instance  on  the  Sale 
of  Food  and  Drugs  Act,  and  take  samples  and  examine 
itliem  specially  for  arsenic  ? — ^Yes,  I  should. 

828.  Are  you  taking  stpps  to  infonn  yourself  of  any 
future  cases  of  arsenical  poisoning ;  have  you  adopted 
any  procedxire? — iN"o  formal  procedure. 

829.  Do  you  propose  to  adopt  any? — I  do  not  know 
that  any  formal  procedure  is  practicable  except  to  visit 
the  public  institutions  and  get  the  resident  physicians 
to  show  one  any  cases  which  they  may  have.  You  can- 
not expect  private  practitioners  to  infonn  you  of  these 
matters. 

Obtaining  would  obtain  returns  from  the  public 

returns  from  institutions  ? — ^It  is  perhaps  desirable  to  oibtain  returns, 
Hospitals.       tut  I  think  it  is  desirable  to  see  cases  personally. 

831.  That  is  rather  more  onerods,  is  it  not  ? — ^Yes. 

832.  At  any  rate,  you  propo.se  to  keep  in  touch  witii 
the  public  institutions  with  special  reference  to  this  par- 
ticular i>oint  ? — Yes.  And  I  think  the  suggestion  you 
oflfer  as  to  obcaming  returns  is  one  I  should  be  inclined 
to  follow  out. 

833.  And  that  would  be  equally  necessary  in  other 
towns  as  well  as  Manchester? — Yes,  no  doubt. 

834.  (Professor  Tltorpc.)  Are  these  public  institutions 
in  any  way  under  tlie  control  of  the  munricipal  authority? 
—No. 

835.  Absolutely  disassociated  from  it? — Yes. 

836.  Have  they  not  even  a  visiting  power  ? — No  ;  still 
they  are  expected  to  give  information  on  matters  of  this 
kind  to  the  public  health  officer,  especially  if  requested. 

837.  (Dr.  Wldtdegge.)  Practicall  you  are  in  touch 
with  the  Royal  Infirmary  and  the  other  public  institu- 
tions ? — ^Yes. 

833.  And  obtain  information  from  them? — Yes. 

839.  Do  the  figures  you  have  given  us  include  the  eases 
at  the  Skin  Hospital  and  other  special  hospitals  ? — They 
do.  It  is,  of  course,  always  better  to  have  these  matters 
put  on  the  formal  basis. 

840.  To  have  an  automatic  machinery  for  the  purpose  ? 
—Yes. 

841.  (•''^ir  Winiam  Church.)  As  medical  officer  of 
health,  are  not  the  returns  of  the  cases  in  th,e  Poor  Law 


Infirmary  at  Crumpsall,  for  instance,  submitted  to  you  ? 
— The  numbers. 

842.  Only  the  numbers,  no*-,  tlie  diseases  ? — No,  only 
the  numbers.  I  heard  not  a  word  of  this  occurrence  until 
Dr.  Reynolds  informed  me  on  the  20th  November,  not 
a  whisper  of  anything  of  the  kind  being  in  progress. 

843.  (Dr.  Whitdcgge.)  Have  you  any  reason  to  think 
that  the  mortality  returns  are  understated  ;  is  there  any 
tendency,  for  example,  to  make  out  the  death  certificate 
for  some  symptom  rather  than  the  cause  in  this  case  ? — 
Doubtless  in  a  number  of  the  cases  other  phenomena  of 
the  disease  would  be  put  doiwn  in  the  death  register, 
such  as  heart  disease,  bronchitis,  and  that  kind  of  thing. 

844.  Addison's  disease,  possibly  ? — Yes,  in  cases  of 
pigmentation,  possibly  Addison's  disease. 

845.  But  you  have  no  knowledge  of  that  ha^nng  been 
done  ? — ^I  have  none.  I  have  not  searched  the  register 
for  that.  I  should  think  it  was  much  more  likely  they 
would  be  put  down  as  heart  disease  or  bronchitis. 

846.  Do  you  attach  any  importance  to  influenza  as 
bearing  on  the  recent  prevalence  of  cases  of  aisenical 
poisoni  ng  ?— No. 

847.  Nor  to  other  zymotic  influences? — ^No. 

848.  Dr.  Reynolds  gave  us  particulars  of  some  cases, 
and  I  think  you  referred  to  them  in  your  report,  of  tend- 
ing to  establish  the  time  of  development  of  the  disease? 
— The  period  during  which  it  was  necessary  that  the 
pc^ison  should  act. 

849.  The  minimum  interval? — I  have  obtained  only 
two  cases  in  which  it  was  possibie  definitely  to  obtain  the 
interval.  It  is  page  13  of  my  i-eport : — "Case  A. — A 
woman  was  discharged  frcnn  Ciiimpsall  Workhouse  five 
weeks  ago  (Report,  Dec.  7tli,  1900).  At  that  time  she 
was  not  suffering  from  alcoholism  or  arsenical  poison- 
ing. After  her  discharge  she  took  beer  very  freely  for 
a  week  or  so,  after  which  she  had  only  two  or  three 
gills  per  day.  She  first  noticed  something  wrong  a 
ifortnight  after  discharge,  the  first  symptoms  being 
numbness  of  the  feet,  followed  by  tingling.  About  this 
time  she  had  vomiting  and  diarrhoea.  She  has  now 
well-marked  pigmentation.  (Brewery  from  which  beer 
obtained  C,  also  B.)  Here  the  poisonous  effect  was  pro- 
duced at  most  in  a  fortnight,  and  probably  more  nearly 
in  a  week.  Case  B. — ^A  man,  age  42,  was  treate<l  for 
rheumatism  in  Ancoats  Hospital  for  three  months.  He 
was  discharged  from  Ancoats  Hospital  six  weeks  ago 
(Report  dated  Dec.  8th,  1900),  and  two  weeks  after  dis- 
charge his  eyes  began  to  water  very  freely,  and  his  feet 
and  hands  began  to  bum.  (Admitted  into  Chorlton 
TTnion  Hospital  on  November  24th,  1900.)  Present  con- 
dition— symptoms  of  peripheral  neuritis  well  marked. 
Excessive  sweating  of  the  hands  and  feet,  which  are 
erythematous  and  scaly.  This  man  drank  four  or  five 
pints  oi  beer  daily  from  one  source.  (Brewery  C,  also 
B.)  Precisely  the  same  remarks  apply  here  as  in  the 
previous  case." 

850.  Can  you  tell  me  about  Case  A  ;  how  long  she  had 
been  in  Crumpsall? — I  cannot. 

851.  You  are  satisfied  that  as  a  minimum  a  fortnight 
is  suffiteient  ? — ^These  cases  appeai'ed  to  show  that. 

852.  Are  you  prepared  to  accept  anything  as  a  negli- 
gible minimum  of  arsenic  in  beer  as  the  result  of  your 
experience  ? — No. 

853.  Would  you  go  so  far  as  to  say  that  there  must 
not  be  even  a  trace  of  arsenic  ? — ^Yes,  I  should. 

854.  Then  you  Avould  not  agree  with  the  recommenda- 
tion, which  probably  was  a  provisional  recommendation, 
made  by  the  experi,  Committee  ?— No.  I  think  if  you 
allow  a  certain  amount  detei-minable  by  chefnical  tests 
you  are  always  in  danger  of  getting  more. 

855.  And  tlierefore  you  would  insist  upon  the  entire 
absence  of  arsenic  ? — ^Yes. 

856.  (Professor  Thorpe.)  Entire  absence  of  arsenic  can 
only  be  determined  by  a  chemical  test? — That  is  so,  and 
vou  must  take  some  simple  and  well-known  chemical  tefii 
which  will  show  the  presence  of  a  very  small  amount, 
and  yet  fail  to  detect  aji  infinitesimal  amount. 

857.  That  itself  ind'cates  a  minimum  ? — No  doubt. 

858.  It  all  depends  on  the  character  of  the  test  you 
apply  as  to  where  you  draw  the  line?— Yes,  by  the  finest 
available  test. 

859.  Your  recommendation  comes  to  the  definition  <>f 
a  test  ?  That  is  so  ;  ultimately  you  cannot  avoid  that 

860.  (Dr.  Whifelcgge.)  But  'f  T  understand  you  risfhtly 
you  would  fix  upon  the  most  delicate  test,and  insist  there 
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,  Nivcn.  should  not  be  enough  arsenic  to  give  a  positive  result 
  with  that  ? — That  is  my  opinion. 

f.  1901.  g5i_  Would  you  consider  arsenic,  in  any  quantity  what- 
ever,  in  beer  a  deleterious  substance  ? — I  cannot  say.  I 
should  regard  it  as  a  contamination. 

862.  But  you  would  not  go  so  far  as  to  say  that  it  was 
necessarily  a  deleterious  con'tamination  ? — ^No  one  could 
.scientifically  do  so. 

863.  There  are  certain  recoanmendations  at  the  end  of 
your  report.  I  want  to  ask  you  with  regard  to  the  last 
of  those.  You  say,  "'It  is  desirable  that  the  Fuod  aaul 
Drugs  Acts  should  be  amended  so  as  to  ensure  that,  in 
case  of  any  deleterious  contamination  occurring  in  beer 
or  stout,  it  may  be  possible  to  trace  the  somce  of  the 
contamination,  and  so  to  ensure  the  destruction  of  tho 
deleterious  article."  Could  you  tell  us  what  sort  of  ma- 
chinery you  think  of  for  giving  effect  to  that? — No,  I 
aim  not  prepared  to. 

864.  You  have  not  thouglit  out  the  details? — No.  That 
is  the  joint  recommendation  of  Mr.  Hudson  and  myself 
carrying  out  the  wishes  of  the  Sanitairy  Conimittee  in 
regard  to  legislation. 

licals         865.  The  earlier  recommendations  on  the  list  amount 
for  food  practically  to  a  stipulation  that  the  manufacturer  of 
ses        food  and  drink  shall  always,  in  ordering  his  chemicals, 
d  be       say  they  ai'e  for  the  manufacture  of  food  and  drink, 
ed.        ana  that  the  chemical  manufacturer  shall  supply  them 
to  him  avowedly  for  that  purpose? — ^Yes,  with  a  state- 
ment securely  attached  to  each  consignment  of  that  fact 
as  well  as  on  the  invoice. 

866.  I  think  it  came  out  in  evidence  that  the  invoice 
used  by  Messrs.  Bostook  had  some  such  heading? — No, 
I  thinV  Tiot.    I  think  they  call  themselves  sugar  refiners. 

867.  Would  not  that  imply  making  food  substance? 
It  did  not  succeed  in  conveying  that  impression,  but 
would  it  not  bear  such  an  interpretation? — ^My  sugges- 
tion is  that  it  should  be  clearly  stated  on  the  order  that 
the  chemical  was  to  be  used  in  the  manufacture  of 
food,  using  the  word  "  food  "  or  using  the  word  "  drink."' 

868.  You  would  have  it  written,  and  not  merely  printed 
as  part  of  the  heading  ? — Whatever  would  be  most  likely 
to  be  most  effective. 

869.  Do  you  anticipate  any  difficulty  in  defining 
■"chemicals"? — did  not  put  this  forward  as  legally 
perfect  or  as  technically  perfect.  I  tliink,  perhaps,  it 
mi<Thi.  be  an  advantage  if  the  chemicals  which  were  most 
in  use  in  the  manufacture  of  food  stuffs  were  specifically 
mentioned. 

870.  {Professor  Thorpe.)  Would  baking  powdev  be  a 
food  or  a  chemical  ? — Baking  powder  is  clearly  a  chemi- 
cal, so  is  acetic  acid  used  in  pickling.  I  may  s.vy  I 
liave  examined  six  samples  of  pickling  vinegars  but 
found  no  arsenic  in  them. 

871.  Take  pickling  vinegar,  you  consider  that  as  a 
chemical  ? — I  do. 

872.  Would  you  require  this  procedure  in  the  case 
of  a  private  purchaser,  or  only  in  the  case  of  a  pur- 
chaser who  was  going  to  submit  the  articles  to  manu- 
facture on  a  commercial  scale  ? — was  only  contempla- 
ting persons  intending  to  manufacture  it  on  a  eommer- 
■cial  scale. 

873.  But  the  same  sort  of  danger  would  apply  lo  the 


private  purchaser? — ^Ycs,  but  you  may  make  i"^- Mi  .J.  Niven. 
practicable  laws.   

874.  Would  not  there  be  a  difliculty  again  ;  take  the  ^  Mar.  1901 
case  of  sulphuric  acid  supplied  to  Messrs.  Bostock ; 

the  vessels  would  have  to  be  labelled  as  you  suggest, 
and  they  vsuld  be  returned  with  the  labels  on,  would 
not  they,  and  would  not  there  be  a  danger  of  the 
labelling  becoming  a  mere  form? — Yes,  and  the  vessels 
being  tilled  up  without  fres'h  labels. 

875.  Did  not  something  of  that  kind  come  out  in 
evidence  in  the  inquest  ? — It  came  out  in  evidence  that 
the  red  mark  was  retained  on  the  consignment  although 
the  sulphuric  acid  was  not  pure  ;  a  mark  which  was 
intended  to  signify  purity  was  still  retained. 

876.  (Chairman.)  And  impure  acid  put  in  it? — Yes. 

877.  Would  not  that  be  a  very  serious  matter? — In 
my  opinion  it  is  a  serious  thing  yes.  In  that  case 
possibly  it  might  be  necessary  to  destroy  the  label,  to 
put  in  a  qualification  that  the  label  should  be  destroyed 
after  each  consignment  had  been  used. 

8[78,  {Dr.  JVliitelcgge.)  There  would  be  some  diffi- 
culty, would  there  not,  in  enforcing  a  system  of  tliat 
kind  by  inspection  ? — Yes.  I  think  it  is  clearly  neces- 
sary that  these  special  chemical  manufactures  should 
be  visited  under  the  Home  Office,  and  should  be  sub- 
mitted to  distinct  regulations. 

879.  {Professor  Thorpe.)  Why  the  Home  Office  as 
against  the  Local  Government  Board? — iBecause  the 
Home  Office  usually  deals  with  matters  of  that  de- 
scription as  I  understand,  not  for  any  other  reason. 

880.  {Dr.  Wliitchsggc.)  By  matters  of  that  kind  you 
mean  matters  relating  to  manufacture  ? — Yes. 

881.  But  not  matters  connected  with  public  heal  th  ? 
—No,  that  falls  to  the  Local  Government  Board. 

882.  {Sir  William  Hart-Dyke.)  Will  you  kindly  in-  Medicma 
form  the  Commission  what  amount  of  arsenic,  mcdicin-  dose  of 
ally  speaking,  it  is  considered  safe  to  give  a  patient  ? —  arsenic 
IG  drons  of  liquor  arsenicalis  is  often  given  to  children, 

i.nd  sometimes  produces  poisonous  symptoms. 

883.  What  would  that  be  equivalent  fo  in  grains? — 
Three-tenths  of  a  grain  per  diem,  I  think. 

884.  {Sir  William  Church.)  It  is  a  very  large  dose. 
That  is  the  amount  that  you  give  in  twenty-four  hours? 
—Yes,  This  is  a  papei'  by  a  practitioner  in  Manchester 
-ly-hlch  you  may  h&r^-  seen,  who  used  it  very  largely 
in  the  treatment  of  St.  A'itus's  dance,  and  a  certain 
number  of  the  cases  were  affected  with  symptoms  of 
peripheral  neuritis. 

885.  {Sir  William,  Hart-Dyke.)  It  is  taken  in  cases  of 
neuralgia  as  a  pain-ldller,  is  it  not? — I  do  not  know.  I 
have  not  had  much  experience  of  it. 

886.  I  asked  you  because  I  have  taken  it  myself 
largely  ?— The  usual  medicinal  dose  is  from  2  to  8  drops, 
that  is  lo  say  one-fiftieth  to  one- twelfth  of  a  grain. 

887.  {Chairman.)  Drops  of  Fowler's  solution? — Yes.         .  . 
■\vhich  would  be  about  one-fiftieth  to  one-twelfth  of  a 

grain. 

888.  I  have  been  prescribed  one  drop  with  each  meal, 
that  is  foul-  times  a  day.  Tlliat  would  be  a  small  dose? 
— ^Yes,  that  is  a  small  dose.  Fame  people  suffer  from 
small  doses.  They  get  sick  (vllh  very  small  doses  of 
Fowler's  solution. 
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689.  (Chairman.)  Ton  are  Professor  of  Public  Health 
tkt  the  Victoria  University  and  Medical  Officer  of  Health 
for  the  City  and  Port  of  Liverpool  ? — Yes. 

890.  Have  you  investigated  or  have  you  means  of 
knowing  the  amount  of  sickness  and  death  in  Liverpool 
due  to  the  recent  epidemic? — Yes,  I  have.  I  was  one 
of  the  members  of  a  small  sub-committee  appointed  by 
the  Liverpool  Medical  Insititution  to  investigate  the 
extent  of  the  poisoning  epidemic  in  Liverpool,  and 
that  sub-committee  tabulated  100  cases  of  poisoning 
which  admitted  of  very  easy  verification.  They  were  all 
of  them  eases  which  had  been  treated  in  public  insti- 
tutions, and  consequently  were  open  to  the  observa- 
tion of  any  medical  man  who  was  interested.  But  be- 
sides these,  a  very  large  number  of  cases  came  under 
notice  of  illness  attributed  to  arsenic,  but  in  these  cases 
they  did  not  admit  of  the  same  verification,  and  I  have 
not  therefore  tabulated  them.  I  may  say  that  out  of 
the  total  number  eight  of  the  cases  proved  fatal,  and  in 
four  of  these  inquests  were  held.  Perhaps  I  may  as  well 
say  here  that  arsenic  was  found  in  the  viscera  of  some 
of  these,  and  there  was  no  doubt  whatever  as'^fo  the 
cause  of  death. 

89L  Was  there  any  evidence  as  to  how  the  arsenic 
had  got  into  their  systems  1 — The  evidence  showed  con- 
clusively that  beer  was  the  mediiim  by  which  the 
arsenic  was  conveyed. 

892.  Has  any  attempt  been  made  by  you  to  find  out 
the  number  of  such  cases  in  private  practice?  You 
spoke,  I  think,  of  other  cases  besides  these  100? — Yes. 
I  made  inquiries  of  medical  men  ;  in  fact,  medical  men 
volunteered  information,  and  the  actual  number  of 
people  poisoned  I  believe  to  be  largely  in  excess  of  100. 
At  the  same  time,  in  many  of  these  cases  there  were 
perhaps  elements  of  doubt,  and  I  thought  it  best  for 
the  purposes  of  this  inquiry  to  confine  myself  to  those 
cases  about  which  there  could  be  no  possible  doubt. 

893.  Those  100  cases  were  all  treated  by  public  in- 
atitutions  ? — ^Yes. 

894.  What  were  those  institutions  ? — Chiefly  the  Mill 
Road  Infirmary,  and  a  few  at  the  Brownlow  Hill  Work- 
house.   Both  institutions  are  in  Liverpool. 

895.  Were  both  those  institutions  for  very  poor  classes 
of  people,  and  for  the  artisan  class? — They  are  Poor 
Law  institutions. 

896.  So  that  the  inmates  of  those  hospitals  were  per- 
sons receiving  Poor  Law  relief  ? — They  were  persons  who 
in  time  of  sickness  would  naturally  a])ply  to  those  insti- 
tutions. It  does  not  follow  that  prior  to  their  sick- 
ness they  were  in  receipt  of  Poor  Law  relief,  but  when 
sickness  came  that  was  the  most  ready  way  of  getting 
relief. 

897.  Persons  of  the  artisan  class,  labourers,  and 
workmen,  would  apply  to  such  hospitals  ? — ^Yes. 

898.  For  themselves  or  their  wives  and  children? — 
Tes. 

899.  (Dr.  Whitelegge.)  Have  you  any  figures  showing 
the  sex  of  these  100  cases? — I  have  not  them  with  me 
except  the  fatal  cases. 


Dr. 

900.  What  are  the  approximate  dates  of  the  commence-  ^ 
toent  and  th.e  end  of  the  outbreak  in  Liverpool,  as  far  as  — 
you  can  judge? — Tilie  probable  oommencement  appears  6  Mar.  19 
to  h^ve  been  about  June  or  July,  and  the  removal  of  the  j^^^^^ 
cause  of  the  poisoning  was  about  the  27th  or  28th  of  No-  ^.g^jjjjgjjgg 
vember,  perhaps  subsequent  days.    Cases,  of  poisoning  ^^^^^^ 
havpi  occurred  since  that  date,  but  the  actual  poisoning  terminatio 
happened  prior  to  it,  although  people  sought  relief  aftei- 
wards. 

901.  Are  new  cases  still  coming  in? — ^I  do  not  think 
there  have  been  any  new  onea  in  the  last  fortnight  or  so, 
hu!t  all  new  cases  comiing  to  the  hospital  have  been 
poisoned  prior  to  th,e  27tii  or  28th  of  November. 

902.  Do  you  think  the  danger  is  oror  for  the  present? 
—Yes. 

903.  (Trofessor  Thorpe.)  You  say  you  are  cleax  in  your  Due  to 
mind  that  the  exceptional  sickness  and  death  are  due  to  arsenic  in 
no  other  cause  than  arsenic? — That  to  arsenic  in  beer.  bter. 

904.  (Chairman.)  In  respect  to  arsenic  in  beer,  have  Arsenicii 
you  any  reason  to  think  that  tliere  has  been  arsenic  in  l.e^r  befoi 
beer  previously,  and  that  detrimental  effects  have  resulted  1 9(iO. 
from  it  previous  to  this  outbreak  ? — ^Yes,  it  would  appeal 
so,  although,  there  are  no  analytical  reports  to  supporr 
tbat  belief.    It  is  by  inference  that  I  base  the  opinion, 
that  there  was  arsenic  in  beer  some  months  prior  to  the 
26th  of  November,  when  it  was  definitely  ascertained  to 
be  there. 

905.  In  previous  years  ? — No,  last  year  I  mean. 

906.  In  previous  years  have  you  reason  to  think  that 
there  might  have  been  something  of  the  same  deletesrious- 
influence,  if  not  to  the  same  extent? — It  is  possible,  but 
I  have  no  evidence  to  show  that  that  was  the  case. 

907.  The  forms  of  illness,  peripheral  neuritis  and  alco- 
holic neuritis,  were  shown  before  this  outbreak? — ^Yes, 
we  are  very  familiar  with  alcoholic  neuritis  in  Liverpool. 

908.  And  do  you  think  that  in  some  cases  previously 
to  the  year  1900  the  illness  may  have  been  really  due  to 
arsenic,  and  not  merely  to  alcohol  ? — ^Yea,  it  is  quite  pos- 
sible that  it  may  have  been,  but  we  have  no  evidence  to 
show  that  that  is  the  case. 

909.  Do  you  know  anything  of  beer  having  been  sus- 
pected and  tested  for  arsenic  before  the  recent  outbreak  ? 
— I  know  it  is  our  routine  practice  as  a  health  authority 
to  cause  analyses  of  beer  as  well  as  every  other  article  of 
food  to  be  made,  but  we  have  never  had  any  report  from^ 
the  analysts  to  show  that  there  was  arsenic  in  beer  until 
November  of  last  year. 

910.  Was  the  analysis  previous  to  last  year  of  euch  a 
character  that  arsenic  would  be  detected  by  it? — ^That  I. 
am  not  in  a  position  to  say.  All  that  I  can  say  is  that 
the  samples  were  certified  to  'be  genuine  samples,  a«id  I 
cannot  think  a  sample  would  be  certified  to  be  genuine 
if  it  contained  a  deadly  poison  such  as  arsenic. 

911.  But  if  the  analysis  was  not  directed  to  the  test  of 
that  poison  it  might  have  been  there  and  not  dascovered  t 
—If  the  analysis  were  not  directed  to  that  poison,  of 
course,  it  might  have  been ;  but  the  analyst  will,  of 
course,  give  you  his  own  information. 
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912.  Do  you  kiiaw  whether  illness  has  aa^isen  from  the 
EvjK.  use  of  chocolate  or  syrups  or  jams  or  marmalade  or  pre- 
served siweets  ? — No,  there  is  no  reason  whatever  to  sup- 

1901.  pose  tha/t  arseiuic  was  in  any  kind  of  jam  or  sweets  or 
^       oonf  eotionery  at  any  tSme. 

913.  Or  preserved  fruit,  or  syrup  and  golden  syrup  ? 
—Or  preserved  fruit.  No,  nor  in  fruit  wines.  As  a 
matter  of  fact,  a  large  number  of  these  samples  were 
specifically  tested  for  arsenic  in  Novemher,  December, 
and  January,  and  none  of  them  contained  any  trace  of 
arsenic. 

914.  I  believe  those  confections  and  syrups  contained 
gluoose  largely  ? — Yes. 

915.  The  syrup,  I  suppose,  was  almost  entirely  glu- 
oose?— No,  galden  syrup  is  not  glucose.  It  ds  cane 
sugar — ^pure  sugar. 

916.  Did  treacle  or  subsititutes  for  treacle  contain 
arsenic  / — They  might  contain  it,  but  there  was  no 
arsenic  found  in  any  of  the  large  number  of  samples 
examined. 

917.  Treacle  was  examined,  I  suppose  ? — ^Yes. 

918.  And  the  treacle,  of  course,  came  originaUy  from 
cane-srugar  as  a  by-produot  or  refuse,  but  more  recenitly 
it  has  been,  I  believe,  manufactured  from  glucose? — 
Tfes,  I  believe  so. 

919.  But  in  no  case  has  arsenic  been  discovered  in 
^any  of  these  substitutes,  has  it? — No,  none  whatever. 

920.  It  has  been  a  routine  practice,  you  told  us,  to 
take  samples  of  all  kinds  under  the  Food  and  Drugs 

-Act  ?— Yes. 
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921.  Was    bread  tested? — Yes,  large  numbers   of  jjr. 
samples  of  bread,  Hour,  and  other  tilings.  E.  W.  Mope. 

922.  And  if  there  was  some  arsenic  in  the  yeast  used 
in  the  bread  that  would  sliow  in  the  bread? — K  therft 
Jiad  been  arsenic  in  the  bread  it  would  have  been  de- 
tected. 

923.  It  would  have  been  detected  by  the  tests  that 
were  made  ? — Yes.  The  analysts  have,  I  know,  made 
specific  tests  for  arsenic  in  almost  every  kind  of  food 
stuflf. 

924.  Befoire  the  present  inquiry? — No,  comcidemtly 
with  it ;  at  the  same  time  that  the  arsenic  was  found 
in  the  beer. 


925.  Not  very  many  samples  of  beer  were  taken  for 
analysis  before  the  recent  occurrences? — No,  very  few. 
Bear  has  been  so  luiiformly  reported  to  be  genuine  that 
the  numbers  of  samples  taken  of  it  were  allowed  to  fall 
down  to  a  very  small  number. 

926.  The  test  for  genuineness  of  beer  at  that  time 
would  not  have  shown  arsenic  ? — presume  not. 

927.  {Sir  William  Church.)  Could  you  inform  us  at 
all  whether  the  number  of  cases  of  peripheral  neuritis, 
or  neuritis  of  all  kinds,  in  Liverpool  was  greater  than 
the  average  found  in  other  large  towns,  or  is  it  tlhe 
same  1 — I  could  not  say.  I  have  no  comparative  figures, 
but  I  have  a  table  showing  the  deaths  for  the  last  two 
years  from  those  causes  and  from  alcoholism. 

928.  You  do  not  know  how  tha/t  compares  with  Lon^ 
don  or  Newcastle  or  other  large  towns  ? — No,  I  do  not. 

The  Witness  handed  in  the  following  table: — 


Beer  .seldom 
analysed  by 
PuLhc 
Analyst 
before  ISOO. 


Mortality 
statistics  ia 
Liverpool. 


CITY  OF  LIVERPOOL. 


1900. 


1st  Quarter. 

2nd  Quarter. 

3rd  Quarter. 

4th  Quarter. 

Year. 

Deaths  from 

TotaL 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

17 

12 

14 

11 

12 

17 

11 

12 

54 

52 

106 

Natural  Causes  accelerated  by  excessive 

15 

7 

22 

12 

15 

17 

19 

13 

71 

49 

120 

drinking. 

1 

6 

4 

4 

2 

3 

1 

14 

7 

21 

Neuritis    -      -  .... 

Peripheral  Neuritis  

2 

1 

4 

7 

7 

Multiple  Neuritis     -      -      -    _  - 

1 

1 

1 

1 

2 

3 

Alcoholism  accelerated  by  some  irritant 

1 

I 

1 

poisoning. 

*{1) 

(1) 

t(l) 

t(l) 

(4) 

(4) 

# 

34 

20 

42 

29 

31 

37 

33 

32 

140 

118 

258 

Those  figures  marked  (  )  were  included  under  Excessive  Drinking  or  Alcoholism. 
*  Inquest.  t  Mill  Road  Infirmary. 


18  99. 


1st  Quarter. 

2nd  Quarter. 

3rd  Quarter. 

4th  Quarter. 

Year. 

Deaths  from 

Total. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

Excessive  Drinking  

11 

8 

14 

8 

12 

6 

13 

8 

50 

30 

80 

Natural  Causes  accelerated  by  excessive 

21 

13 

18 

6 

20 

8 

20 

12 

79 

39 

118 

drinking. 

Alcoholism  ...... 

4 

3 

1 

4 

6 

4 

2 

3 

13 

14 

27 

1 

1 

1 

Peripheral  Neuritis  

1 

2 

2 

1 

3 

4 

2 

11 

13 

Multiple  Neuritis  

1 

I 

2 

2 

*(2) 

*(1) 

"(1) 

(4) 

(4) 

38 

26 

33 

20 

40 

21 

36 

27 

147 

94 

241 

Those  figures  marked  ( )  were  included  under  excessive  drinking  or  alcoholism. 

*  2  Mill  Road  Infirmary  1  xt  ^  i 

2  Brownlow  Hill  Workhouse  Inquests. 
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ROYAL  COmilSSiON  ON  AKSENICAL  POISONING: 


Dr. 

E.  W.  Hope 
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929.  (Chairman.)  Do  you  kuow  whether  peripheral 
neuritis  was  reported  either,  for  example,  in  Newcastle 
or  in  London  ? — 'So,  I  believe  it  was,  but  I  have  not  gone 
at  all  into  the  question. 

930.  Can  you  give  us  some  infonmaitioai  with  regard  to 
the  Mill  Road  Infirmary  and  tho  consumjption  of  beer  m 
Lirerpool  ? — At  the  Mill  Road  Infirmarj-  there  was  an 
increase  in  tlie  number  of  oases  of  what  we  believed  to  be 
alcoliolic  neuiiitis  in  or  about  September,  and  the  medical 
superintendent  of  the  ins'titaition  drew  my  attention  to 
that  oiroumstance.  It  was  cliiefly  amongst  women,  and 
it  happened  at  a  time  when  there  was  evidence  to  show 
that  money  dijstributed  to  Reservists'  families  and  others 
was  noit  Ibeing  weill  applied,  and  we  attributed  tlie  in- 

■  ,  crease  of  alooholic  neuritis  to  an  increase  in  the  drinking 

habits  of  certain  sections  of  the  oommuiimity,  who  ob- 
tained money  from  charitable  people.    There  is  evidence 
to  sihow  that  there  weos  an  increase  about  September  or 
Ocitober,  and  that  attention  wias  directed  to  it ;  but  it  was 
not  until  November  26th  that  there  was  actual  eviidence 
as  to  arsenical  poisoning.    At  tha:t  time  the  sanitary 
authority  of  Liverpool  felt  that  the  position  was  one  of 
Consumption  exceptional  graivibj^  on  account  of  the  very  large  quantoty 
of  beer  in       of  beer  consumed  in  Liverpool  and  of  the  large  numt  er 
Liverpool       of  houses  at  wMcli  the  beer  is  sold.    I  believe  that  the 
e-mouint  of  beer  consumed  in  Liverpool  approxiimates  to 
tlifee-qaianters  of  a  iriillion  gallons  per  week. 

951.  What  is  the  population  of  Liverpool  ?— 668,000. 
932i  Roughly,  tliree  quarters'  of  a  mill-oii  ? — Yes. 

933.  So  that  that  would  be  about  a,  gallon  a  week  per 
head,  man,  woman,  and  child? — Yes,  approximately. 

934.  That  seems  an  enormous  consumption  l^— It  is  an 
enormous  consuimptiion.  Theire  are  2,223  houses  within 
the  city  where  beer  is  sold.  It  was  obvious  to  the  sani- 
tary committee  and  its  adviseiis  that  if  beer  was  to  be  the 
medium,  or  might  be  the  medium,  of  arsenical  poisoTiing, 
that  very  promipt  measures'  were  necessiry  to  deal  with 
what  natig'hit  prove  to  be  a  catastrophe.  If  beer  were 
poisoned,  the  results  would  be  ivknost  as  lamentable  as 

,  if  water  'were  poisoned.    The  oiroumsitanc©s  needed  the 
prompteisit  possible  measures  to  deal  with  them. 

935.  (//;•.  TP'hitelcgge.)  I  want  to  be  quite  clear  about 
tlie  conclusion  yoiu  draw  from  the  analysits'  certificiat©s 
dated  prior  fo  the  suspicion  of  arsenic.    The  samples  in  ^ 
October  and  before  October  were  reported  as  genuine, 
were  tliey  not? — Yes. 

936.  You  drew  the  conclusion  from  that  that  there  was 
nothing  harmful  in  them  ? — ^Cdrtainly. 

937.  If  {hp  queation  of  arsenic  had  arisen  would  you 
have  concluded  from  tliose  certificates  that  there  was  no 
trace  of  lattenic? — I  shoaild  have  conchided  that  tiiere  was 
no.  trace  of  ai-senic,  or  that  the- attention  of  the  analyst 
had  not  been  given  to  the  possiilbility  of  such  a  thing,  and 
that  lie  miglit  perhaps  not  liave  examined  it  for  arsenic. 

938.  Do  you  rely  upon  the  analyst  to  examine  for  what 
is  necessaiy  ?^ Absolutely. 

939.  You  give  Jiim  no  instructions  on  sending  him 
samples? — No.  I  need  hardly  say  tliat  in  the  face  of 
vhis  emergency  circumstances  were  very  altered,  and  he 
needeii  no  instructions  to  examine  for  arsenic. 

940.  (Chairman.)  It  was  not  usual  formerly  to  test  for 
arsenic  at  all,  was  it  ? — I  cannot  say  whether  these 
samples  v/ere  tested,  for  arsenic  or  not.  I  do  not  know. 
I  have  not  a.sked  the  analysrt.  As  a  matter  of  fact,  I  do 
not  think  they  were  ;  but  I  have  mot  asked  him. 

Glucose  an  941.  (Dr.  JFhitdcggc.)  You  told  us  that  glucose  was 
adulterant  of  found  in  treiacle  .laid  ether  articicrs  that  wtre  examined? 
j»olden  syiup.  — Probably. 

942.  What  aotien  do  you  take  in  such  a  case? — We 
would  deal  with  an  article  which  was  sold  as  a  cane 
sugar  and  which  contained  glucose  as  an  adulteration 
under  the  Food  and  Drugs  Act. 

943.  And  if  it  was  sold  as  treacle? — That  is  another 
matter,  i 

944.  Then  no  line  of  action  has  been  defined  ?— It  has" 
not  beeni  defined,  but  goldt-n  syrup  is  understood  to  be" 
a  product  of  pure,  sugar. 

945.  (Chairman.)  Cane  sugar? — Cane  sugar  or  beet 
su2?ar 

,  (jProfc.ssor  Thorpe.)  Witli  reference  to  thiat  an- 

swer, ~ou  are  quite  familiar  with  the  fact  that  golden 
syrup,  although  presumably  derived  from  cane  sugar 
01' beet  sugar  is  occasionally  mixed  with  glucose? — No, 
I  am  not  aware  of  that  except  illegally.  It  may  be  p.o 
illegally. 
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947.  You  in  Liverpool  probably  have  as  many  prose-  pj)p_ 
cutions  for  the  admixture  of  glucose  in  so-called  golden  E.  W.  H 
syrup  as  anywhere? — I  dare  say.    At  the  same  time,     _  — 
we  have  only  had  a  very  few.  ^  sAaa.  1 

948.  I  think  I  may  say,  ae  a  referee  under  the  Food 
and  Drugs  Act,  that  it  is  notorious  that  you  in  Liver- 
pool have  taken  an  active  part  in  putting  down  the 
illicit  admixture  of  glucose  with  cane  sugar  molasses, 
and  selling  that  as  golden  syrup? — Yes=,  most  likely.  1 
daresay  we  are  more  active  than  most  other  places. 

949.  Yett  you  tell  the  Commi®9ik>n  that  evenjn  suoh 
samples  of  golden  syrup  as  have  been  examined,  and 
which  at  least  presumably  might  contain  glucose,  there 
has  been  no  evidence  of  arsenic  found? — ^No  evidence 
at  all,  although  they  have  been  speoifioally  exiamdaied  for 
arsenic. 

950.  Are  you  in  a  position  to  tedl  the  Commission 
what  would  be  the  origin  of  the  giiuoose  whidh  would  be 
in  golden  syrup  ?  Would  it  be  a  native,  or  imported 
glucose  ? — I  could  not  give  you  that  infoTmation. 

951.  (Sir  William  Church.)  I  should  like  to  know  Consumi: 
how  the  figures  of  the  consumption  of  beer  are  arrived  ^^^"^ " 
at  in  Liverpool  ? — ^It  is  a  calculation  wlmch  I  made  my-  Liverpoo 
self  upen  evidence  given  before  the  Licensing  Bench  as 
to  the  amount  sold  at  individual  houses,  and  I  believe 
it  to  be  well  within  the  limdit-., 

952.  You  gob  the  returns  from  the  diflferent  licensed 
bouses  of  their  weekly  sales? — No,  that, is  not  quite  so. 
The  evidence  was  given  in  the  case  of  a  number,  and 
upon  that,  taking  those  as  a  fair  criterion  and  as  a  fair 
average,  I  made  my  calculation  of  the  rest,  and  that 
calculation  has  not  been  questioned  by  those  who  might 
question  it  if  it  were  inaccurate.  It  is  merely  an  esti- 
mate. 

953.  It  has  not  been  checked  in  any  way  by  the 
deliveries  from  the  breweries,  which  I  supposte  could  be 
ascertained? — Yes,  I  daresay  it  could  be  checked. 

954.  It  seems  such  an  enormous  amount  ? — ^It  does  ; 
it  seems  almost  incredible.  I  could  hardly  think  it 
would  reach  such  a  figure,  but  the  most  careful  con- 
sideration leads  me  to  that  conclusion. 

955.  (Chairman.)  It  seems  to  indicate  two  or  three  or 
four  gallons  a  week  being  consumed  by  heavy  drinkers  ? 
— Yes,  quite  that,  or  even  more. 

956.  (Dr.  Whitelcgge.)  Can  you  give  any  reason  for 
tlie  observed  cases  being  so  much  more  numerous 
in  the  Mill  Road  Intirmjary"? — The  only  explanation 
I  oan  give  is  that  at  the  south  end  of  the  town  a  large 
number  of  beer  shops— ^public^house^ — are  in  ths^ 
hands  of  a  brewer  wihose  bear  was  nat  contaminated. 
At  the  same  time  this  same-  brewer  has  houses  else- 
where, but  I  am  inclined-  to  think-  ttliat  that  is  the  ex- 
planation. I  can  think  of  no  other  explanation.  Then 
you  must  riemember  alsO'  that  the  Mill  Road  Infirmary 
perhaps  serves  a  larger  and  m'ore  populous  district  than 
either  of  the  others.  These  two  causes  may  explain  it 
perhaps. 

957.  (Frofcssnr  Thorpe^Yoii  give  in  your  precis  the  ArseDic 
names  of  the  brewers  whose  beers  were  examined  Beersii 
during  October,  1900?— Yes.  theepw 

958.  Have   any  of  the  products  of  those  breweries 
been  found  to  contain  arsenic  subsequently? — Yes. 

959.  Will  you  tell  us  which  ? — The  beer  of  seven  firms 
was  examined  then. 

960.  You  are  prepared  to  give  us  the  names  of  brewers 
whose  beers  were  found  to  be  arsenicated  after  October, 
1900.  You  liave  given  us  the  names  of  certain  brewers, 
samples  of  whose  beer  were  examined  in  1900.  Now 
I  wish  to  ask  you  if  some  of  them  were  subsequently 
found  to  be  arsenicated? — Yes. 

961-2.    W^ill  you  tell  us  the  names  of  those  brewers? 
— They  are  the  first,- seco-nd,  and  sixth  on  the  list. 

963.  (Chairman.)  That  is  after  October ?— Yes,  on  or 
about  the  26th  .or  27th  Novembej. 

964.  But  they  might  have  1)eeir  arsenicated  in  Octo- 
ber, as  the  tests  made'in  October  were  not  decisive 
as  against  arsenic  ?— Yes'.  ] 

■  965.  (Professor  Thorpe.)  There  is  nothing  to  lead 
ybu  to  suppose  there  had  been  any  change  in  their 
procedure  ? — No. 

966.  The  presumjption  therefore  is  that  their  beers  in 
October  would  have  contained  arsenic? — It  is  quite 
likely,  although  it  would  be  well  to  bear  in  mind  that, 
in  taking  a  number  of  samples  of  beer  brewed  by  the 
same  brewer,  some  of  tliem  were  arsenical,  and  some 
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^  were  not,  so  that  it  is  a  mere  inference  as  to  what  the 
Hojir.  condition  was  in  October. 

—  967.  Tlhese  brewers  would  be  using  malt  substitutes 

•  prior  to  October,  would  they  not? — Yes  ;  I  should  think 

!  there  is  na  doubt  about  tliat,  buit  I  do  not  know  it  of 

my  own  knowledge. 
Bos-       968.  Were  they  customers  of  Bostock's  to  your  know- 
sugar    ledge  ? — Yes. 

wars.  g^9_  Were  they  customers  of  Bostock's  prior  to  Oc- 
tober, to  your  knowledge? — should  think  they  were  ; 
I  think  tliere  is  no  doubt  of  it,  but  J!  hare  not  been 
told  so.  They  have  been  for  some  time  customers  of 
Bostock's,  and  I  think  I  may  safely  sa.y  that  they  were 
customers  of  Bostock's  before  October. 

ilysts       970.  Of  course,  the  analyst  in  taking  these  samples 
wledge  would  have  nothing  to  guide  him  as  to  the  ongin 
in  of     of  the  beer? — The  analyst  receives  his  samples  from 
IS.        my  own  officers,  and  he  Jias  nothing  to  guide  him  as  to 
the  source  from  which  the  beer  comes.     It  is  given 
him  m  the  usual  way,  with  a  number  on  it.  The 
sample  is  sealed  up  with  a  number  attached,  and  he 
knows  it  by  the  number,  and  report.s  upon  it  by  the 
number. 

971.  Of  course,  there  is  nothing  in  the  appearance 
of  the  beer  which  would  lead  him  to  infer  that  it 
had  been  made  from  a  malt  substitute,  or  that  it  was 
not  wholly  the  product  of  malt  and  hops? — I  should 
not  think  so. 

972.  (Chairman.)  Did  your  officer  get  the  samples 
from  the  breweries  or  from  the  publicans? — From  both 
sources. 

973.  (Professor  Thorpe.)  But  not  prior  to  October? — 
'No  ;  the  October  samples  were  all  taken  from  shops 
under  the  provisions  of  the  Food  and  Drags  Act. 

i  of  974.  (Chairman.)  Will  you  expiain  wJiat  you  as  a 
.  10  medical  officer  of  health  are  allowed  to  do  under  the 
e  of  Public  Health  Act  ? — ^It  appeared  to  me  to  be  the  first 
il  and  imperative  duty  to  stop  the  sale  of  the  arsenical  beer 
in  the  promptest  possible  raanner.  Had  we  proceeded 
under  the  Sale  of  Food  and  Drugs  Act,  we  should  have 
taken  a  few  samples,  ten  or  a  dozen,  it  may  be  ;  they 
would  have  been  sent  to  the  analyst  for  presumably 
a  quantitative  analysis,  and  on  receipt  of  his  report 
it  would  have  been  necessary  to'  give  notice  to  the 
person  who  sold  the  beer  that  in  fourteen  days  an 
information  laid  against  him  would  he  heard.  The 
delays  which  would  necessarily  liave  been  involved  by 
such  a  prijcedure  might  have  resulted  in  the  con- 
sumption of  arsenical  beer  for  anotlier  fortniglit 
or  so,  and  if  that  consumption  had  taken  place 
the  amount  of  mischief  would  have  gone  on  and  in- 
creased during  that  time.  Therefore,  it  appeared  to  me 
D.  that  action  under  the  Food  and  Drugs  Act  was  alto- 
t  gether  too  slow  to  deal  with  an  emergency  such  as  that 
'We.  -ivith  which  we  were  confronted.  At  that  time  we  did 
not  know  whose  beer  was  contaminated.  The  brewers 
themselves  did  not  knovf  ;  in  fact,  we  were  absolutely 
in  the  dark  as  to  which  of  the  2,000  odd  public  houses 
were  selling  poisonous  beer,  and  it  was  our  business  to 
find  that  out  at  the  quickest  possible  moment.  There- 
fore, I  instructed  the  inspectors  to  obtain  as  large  a 
number  of  samples  as  the  analyst  could  deal  with,  and 
I  requested  him  to  report  to  me  forthwith  whether  or 
not  there  was  any  arsenic  present,  irrespective  of  the 
quantity.  So  that,  instead  of  having  to  wait  for  a  fort- 
night or  more  before  taking  action,  we  were  able  to 
nta-  take  action  within  a  few  hours.  The  action  we  took 
was  to  cause  a  meeting  of  the  Brewers'  Association  to 
be  called  together,  and  to  intimate  to  them  as  soon  as 
we  knew  ourselves  that  their  beer  was  either 
contaminated  or  suspected.  The  brewers  in  the 
meantime — many  of  them — had  employed  their 
own  analysts,  and  in  some  cases  received  in- 
formation as  to  the  character  of  their  beer 
before  our  own  analysts  were  able  to  give  it  to  them, 
and  as  a  consequence,  within  a  very  few  days  a  con- 
ion  s'derable  quantity  of  beer  was  poured  into  the  sewers. 
The  amount  of  which  I  received  official  information 
was  267,522  gallons. 

1  of  975.  What  does  the  Public  Health  Act  allow  you  to 
f  do  ? — Another  course  open,  and  which  occurred  to  me 
'  to  put  into  application,  was  the  Public  Health  Act, 
nliioh  would  enable  us  to  seize  the  contaminated  beer. 
But  there  were  two  difficulties  in  the  way  of  that  ap- 
plication, one  being  that  the  beer  was  not  ofiFered  for 
sale,  and  another  that  we  had  no  evidence  as  to  which 
of  the  many  barrels  were  contaminated  and  which  were 
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not,  and   until  we   had   some  such  information  we        J)r.  \: 
could  nut  put  that  Act  into  force.    The  promptness  of  i:.  W.  Mope, 

action  on  the  part  of  the  brewers,  who  themselves  were   

extremely  anxious,  of  course,  to  get  rid  of  this  poisonous  fi  Mar.  1901. 
stuff,  resulted  in  ridding  tihe  city  in  a  very  few  diays  — — 
of  the  main  bulk,  at  all  events,  of  the  arsenical  beer. 
I  have  prepared  some  tables,  which  indicate 
the  date  of  the  purchase  of  the  sample,  the  date 
at  which  the  informal  report  was  received  from  the 
analyst,  the  date  at  which  the  official  report  was  re- 
ceived, and  the  earliest  date  upon  which  proceedings 
could  have  been  taken  under  the  Food  and  Drugs  Act, 
had  we  elected.'  (to  adopt  'the  course  of  procediure  only 
under  tlie  Food  and  Drugs  Act.  I  should  Hke  to  call 
your  attention  to  one  instance — they  are  all  alike — but 
I  should  like  to  emphasise  the  point  by  referring  to 
one.  On  the  27th  November  six  samples  were  taken. 
On  the  follo'wing  morning,  the  28th  j!fovember,  the  in- 
formal report  was  given  to  me  by  tJie  analyst  as  to 
which  of  thsm  conta'ned  arsenic.  I  received  his  offi- 
cial certificate  on  the  6th  December,  and  it  would  not 
have  been  possible  under  the  Food  and_  Drugs  Act  to  , 
have  taken'  action  (before  the  21st  December.  So  tliat 
by  the  course  we  adopted  we  dealt  with  the  arsenical 
beer  in  a  few  hours,  with.n  a  day,  but  imder  the  Food 
and  Drugs  Act,  24  days  would  have  elapsed  before  we 
could  have  taken  any  case  before  a  magistrate. 

976.  Then  thcs  early  action  was  done  by  the  aid  of 
the  brewers  and  by  the  brewers  ? — ^It  was  done  partly 
by  the  brewers  ;  they  v-^ere  perfectly  willing  to  take 
this  course,  and  to  emipty  .way  any  suspected  beer.  If 
they  had  not  been  willing  we  should  of  course  have 
taken  proceedings  against  them  24  days  afterwards. 

S77.  Under  die  Food  and  Drugs  Act  ? — Yes.      We  Actions 
sliould  have  taken  proceedings  against  the  person  who  under  F.  and 
sold  the  beer,  not  the  brewer;  against  the  licensee — D.  Acts  must 
some  old  woman  in  a  back  street,  it  ma,y  be,  who  had  tal-en 
sbsolutely  no  means  of  knowing  the  quality  of  the  stuff  ^(^^'P^' 
she  was  selling.  retailer. 

978.  With  regard  to  this  268,000  gallons  that  were  Destruction 
destroyed,  were  they  destroyed  chiiefly  in  the  breweries,  of  Beer. 

or  did  the  brewerps  recaiU  the  beer  from  tlie  publicans  to 
whom  they  had  sold  it  ? — ^It  w"as  chiefly  in  the  breweries, 
but  they  did  recall  some  froim  the  publican.s,  and  tiheij' 
did  empty  away  out  of  the  publicanis'  cellars  qua.ntiti& 
of  beer  witliout  taking  it  back  to  the  breweries  at  aM. 

979.  (Dr.  Whiteleggc.)  It  was  aH  destroyed  by  the 
brewers  aaid  mot  by  the  publican  ? — ^It  was  all  destroverl 
by  the  brewers.  i  should  like  to  make  that  point  plain, 
thaft  miany  of  thiese  publiic  houi?cs  are  the  property  of  tIhe 
brewers.  They  are  tied  houses,  and  sell  only  tliat  par- 
ticular brewer's  beer. 


984.  The  greater  portion,  no  doubt,  wouild  be  what 
watS  destroyed  in  the  breweries  ? — Yes,  in  the  breweries. 
Perfiaps  it  is  only  right  to  say  that  it  was  not  all  con- 
taminated ;  it  was  all  suspected,  but  at  least-  in  one  in- 
stance I  could  quote,  samples  of  it  which  were  taken 
before  ic  was  turned  out  were  subsequently  found  to  be 
free  from  arsenic.  What  I  wish  to  show  is  that  the 
brewers  were  willing  to  spread  their  precautions  as 
widp]y_  as  they  could,  that  there  was  no  hanging  back 
on  their  part  in  ridding  themselves  of  this  beer. 

985.  Can  you  say  the  same  equally  of  the  puMcans  ? —  Contamin- 
In  one  or  two  cases  the  pubttica-ns  kept  the  beer  on  their  attd  beer ' 
premises  with  a  view  to  recovering  its  value,  I  under-  kept  on  •"•"T' 
stand.    Without  saying  anything  about  it,  they  kept  it  publican's 
there — a  most  improper  .proceeding.  premises. 


986.  In  the  case  of  the  publican,  surely  it  being 
offered  for  sale,  or  presumably  offered  for  sale,  yoii 
could  seize  and  take  proceedinsjs  to  punish  the  publican  ? 
—The  inspector  received  information  of  it  in  this  par- 
ticular case,  and  he  forthwith  went  to  the  place  and  had 
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980.  (Chairman.)  Is  tOie  beer  in  these  pulblio  houses 
the  property  of  the  brewers? — ^Yes,  in  some  cases,  'but 
not  in  ailL 

981.  And  the  publicans  are  merely  tJie  selling  agents 
of  the  (brewers? — 'In.  some  oases ;  perhaps  in  the  majority 
of  cases  they  are  merely  the  se'lling  agents. 

982.  (Professor  Thorpe.)  Does  this  267,522  gallons  in- 
clude what  was  destroyed  on  publicans'  premises  ? — Yes, 
i  t  includes  all  that  I  han-e  knowledge  cf-^ali  that.  I  could 
get  reliaible  information  of. 

983.  The  brewers  themselves  furnished  you  with  that 
iniformation  t — Yes  ;  but  in  some  cases  I  have  indepen- 
dent evidence  that  it  was  quite  correct  information. 
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Dr.         it  all  emptied  out.    Possibly  it  would  have  been  a 
E.  W.  Hop,:,  wiser  thing  if  he  had  seized  it  and  taken  proceedings 
«Ti/r'~"Tr^,    *°  punish  the  publican  who  had  kept  it  there,  but  it 
0  Mar^l90i.  was  not  offered  for  sale,  and  it  was  in  a  part  of  the 
premises  which  prevented  it  being  offered  for  sale,  I 
^  believe. 

987.  Then  under  what  Act  did  you  proceed — under  the 
Public  Health  Act? — We  would  have  proceeded  under 
the  Puiblie  Health  Act  in  that  case  to  seize  the  beer  and 
to  have  it  dealt  with  by  a  magistrate  as  -unfit  for  human 
food. 

988.  {Glial  rman.)  Are  you  referring  to  the  Oombrook 
Brewery  Company  ? — Yes,  that  was  one. 

989.  Were  there  others  ? — There  was  one  other. 

990.  What  is  the  name  of  the  other  ? — ^It  was  in  the 
3!N6therfield  Boad.  I  do  not  remember  the  name.  It 
was  a  house  owned  by  a  private  publican,  and  not  a  house 
Avhich  was  restricted  to  the  sale  of  one  particular  brewer's 
beer. 

991.  And  some  of  tilie  beer  in  this  publican's  house  was 
contamiinated  'I — Yes. 

992.  And  soiiie  not? — And  some  not.  Instead  of  emp- 
tying away  what  he  had  reason  to  tliink  was  contami- 
nated he  had  set  -t  aside  in  order  to  recover  the  value 
from  the  brewer  without  any  intiention  of  selling  it.  That 
Vv  as  his  statement. 

993.  (Professor  Thorpe.)  Was  it  a  Liveipool  brewer 
from  wliom  he  got  it? — Yes. 

994.  Had  there  been  any  difSculty,  or  did  he  appre- 
hend any  difhoulty,  in  getting  back  the  value  from  the 
brewer? — I  do  not  tliink  so.  I  never  heard  such  a  sug- 
gestion. 

995.  (Chairman.)  Was  that  improper  if  he  toot  abso- 
■                 lutely  rigorous  measures  to  avoid  its  being  sold  to  the 

puiblic  ? — -I  would  not  trust  him.  As  an  official  I  should 
say  it  was  an  improper  thing  to  have  it  on  the  premises 
at  all. 

996.  (Professor  Thorpe.)  Was  the  brewer  with  whom 
he  was  dealing  one  of  those  brewers  who  voluntarily 
destroyed  their  beer? — Yes. 

997.  So  that  he  would  have  had  no  difficulty? — ^He 
would  have  had  no  difficulty  at  all  if  he  had  gone 
about  it  in  the  right  way.  I  suppose  some  dispute 
arose,  and  this  man  held  back,'  and  did  not  have  the 
beer  turned  out. 

998.  (Chainnan.)  Did  he  apply  to  the  brewers? — 'Plie 
brewers  informed  my  officer  of  it,  and  tlie  officer  went 
forthwith  and  had  it  all  turned  out. 

999.  (Sir  William  Church.)  Witli  regard  to  these 
260,000  odd  gallons  of  beer  that  were  destroyed,  do 
you  know  how  many  firms  that  affected  s — Twelve  firms, 
I  believe. 

1000.  (Chairman.)  You  have  the  names  of  all  those 
firms  ? — Yes. 

1001.  (Sir  William  Church.)  Are  any  of  those  twelve 
among  the  seven  breweries  whose  names  we  have  had, 
where  the  beer  was  tested  in  October? — Yes,  the  first 
one  and  the  second  one ;  only  these  two. 

1002.  I  notice  that  these  two  firms  are  local  firms  ; 
that  is  so,  is  it  not? — They  are  not  essentially  Lwer- 
pool  firms.  I  think  they  are  Salford  and  Manchester 
firms  principally,  but  ther  have  larire  establishments  in 
Liverpool  also. 

1003.  Have  you  any  idea  tf  the  piroportion  of  beer 
which  is  furnished  by  what  1  may  call  the  local 
breweries,  and  those  which  are  not  local,  such  as 
Salt's,  Guinness's,  and  Bass,  which  you  have  mentioned 
in  your  table  ? — No  ;  I  cannot  give  you  the  relative 
amounts  or  proportions  of  beer  sold  by  these  firms,  but 
I  think  on  the  whole  it  may  be  said  that  the  local 
firms  sell  the  most. 

1004.  I  suppose  the  last  one  on  the  list  is  one  of 
tlie  largest  purveyors  of  beer  in  Liverpool  ? — Yes. 

1005.  Therefore  the  incriminated  beers,  the  beers  in 
which  arsenic  was  found,  were  all  what  might  be  called 
of  local  firms  ? — They  were  local  in  the  sense  that 
their  headquarters  may  be  either  in  Liverpool,  Man- 
o'lester,  Salford,  or  Chester. 

1006.  (Dr.  Whitelegge.)  The  beer  of  the  sixth  firm 
on  the  list,  I  think  you  told  us,  was  found  to  contain 
arsenic  ? — ^Yes. 

1007.  Was  not  that  firm  one  --f  those  who  destroyed 
their  stock? — I  believe  the  analyses  showed  that  they 


did  destroy  some,  but  I  have  not  a  return  as  to  the  /i, 
quantity.  ^_  j^*^ 

1008.  You  told  us  that  if  you  had  proceeded  under    xt  — T 
the  sale   of  Food  and  Drugs  Act,   after  a  delay  of  " 
24  days  you  would  have  been  able  to  take  action?—  p-    ,  . 
Against  the  persons  who  sold  the  beer— the  retailer,  ^^^^t  v 
not  agamst  the  brewer.  D  Acta 

1009.  Would  that  action  have  had  the  effect  of 
causing  the  destruction  of  the  beer  or  merely  the  in- 
fliction of  a  penalty— It  would  merely  have  inflicted  a 
penalty,  and  nothing  else,  upon  the  retailer,  the  person 
who  had  handed  the  glass  of  beer  over  the  counter. 

1010.  Were  all  your  samples  at  that  time  taken  from 
retailers  ?— At  the  beginning  they  were  all  taken  from 
retailers. 

1011.  Did  you  take  any  samples  with  the  formalities 
under  the  Sale  of  Food  and  Drugs  Act  from  breweries  t 
— No. 

1012.  Do  you  think  you  have  power  to  do  so? — No  ;  powei 
I  do  not  think  we  have  power  to  do  so  under  the  ^^'^^r  F- 
Sale  of  Food  and  Drugs  Act.  Acts  I 

1013.  (Professor  Thorpe.)  Arising  out  of  that,  in  case  froin  ''^"^ 
a  brewer  is  made  to  give  this  warranty,  or  chooses  Brewery 
to  give  on  demand  a  written  warranty,^  would  you  not 
have  power?— I  believe  so.  We  migiii't  then  proceed 
against  the  person  giving  the  written  warranty  ;  but 
I  never  heard  of  a  brewer  giving  a  written  warranty 
m  any  case. 

1014.  That  is  possibly  the  way  now?— Yes  ;  I  think 
it  would  be  a  most  desirable  thing  that  something  of 
that  sort  should  be  done.    It  is  a  most  important  thing. 

1015.  You  are  aware,  doubtless,  that  in  the  case 
of  large  milk  distributors,  middlemen,  and  even 
farmers,  they  are  frequently  obliged  to  give  warranties  J 
— Yes. 

1016.  And  in  case  a  retailer  is  brought  into  the 
police  court,  he  can  plead  the  existence  of  his  war- 
ranty, and  then  the  wholesale  man  can  be  made  a 
party  to  the  suit  ?— Yes  ;  that  is  frequently  done. 

1017.  There  is  no  real  reason  why  that  should  not 
be  done  m  the  case  of  beer,  is  there?— I  hope  that 
vdll  be  done  in  the  future.  I  was  intending  to  refer 
to  that  matter  latex. 

1018.  (Dr.  Whitelegge.)  But  in  that  case  would  you  but  ougl 
rely  upon  the  sample  tahen  from  the  retailer,  or 
would  you  take  samples  from  the  brewery  ? — ^I  should 
like  to  see  the  powers  extended  very  consider- 
ably, and  I  propose  to  make  suggestions  on  those  very 
points,  that  powers  should  be  given  to  obtain  samples 
from  breweries,  and  also  samples  of  the  materials  from 
which  the  beer  is  manufactured. 

1019.  We  will  come  to  that  later.  I  want  to  make  it 
clear  at  this  stage  whether  you  think,  as  matters  stand, 
that  you  have  powers  to-day  to  take  samples  from 
breweries  under  the  Sale  of  Food  and  Drugs  Act? — 
I  do  not  think  we  have.  The  sale  of  Food  and  Drugs 
Act  essentially  implies  a  sale,  but  in  breweries  they 
do  not,  or  ra4>her  they  may  not,  sell  anyone  a  glass  of 
ale. 

1020.  (Mr.  Cosrdo  Sonsor.)  Have  you  power  to  take  ^-  ^ 
samples  from  any  manufacturer  of  food,  not  a  retailer,  -Acts  apli 
under  the  Food  and  Drugs  Act? — ^No,  not  under  the  rciailei 
Food  and  Drugs  Act,  I  think. 

1021.  We  will  take  such  foods  as  those  advertised 
for  infants,  and  so  forth  ;  have  you  any  power  to  go  to  ' 
the  manufacturer  and  take  samples? — No. 

1022.  Only  from  the  retailer? — Only  from  the  re-  j' 
tailer.  j 

1023.  (Dr.  Whitelegge.)  You  have  told  us  that  in  pro-  Qiiestiojjf 
ceeding  under  the  Public  Health  Acts  in  the  case  of  seizure 
a  brewery  there  would  be  difficulty  of  identifying  the  ar^euici 
contaminated  beer  ? — Yes.  The  difficulty  of  ascertain-  ""i 
ing  that  it  is  contaminated  without  the  power  of  first  -'^j 
going  to  get  a  sample,  which  we  do  not  possess. 

1024.  And  ordering  its  retention,  I  suppose? — ^Yes. 

1025.  And  coming  back  in  a  fortnight? — ^Yes. 

1026.  You  have  no  effective  power  of  the  kind,  I  pre- 
sume ? — No. 

1027.  And  in  the  absence  of  those  powers  the  Public 
Health  Act  does  not  materially  help  you  in  the  case 
of  breweries  ? — It  would  only  help  us  in  this  respect, 
that  if  we  had  reasonable  ground  for  suspecting  the 
beer  upon  a  certain  brewery  had  been  contaminated 
vntii  arsenic,  we  should  not  hesitate  to  seize  it  and 
have  it  dealt  with  by  a  magistrate,  because,  as  I  say, 
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we  were  not  following  out  the  lines  of  the  Food  and 
Tope.  Drugs  Act,  and  we  should  at  all  events  give  publicity 
to  the  fact  that  beer  suspected  or  contaminated  was 
1901.  there,  and  we  should  put  some  of  the  onus  of  the  emer- 
gency upon  the  magistrate. 

1028.  The  action  you  contemplate  would  be  going  to 
the  brewery,  taking  possession  of  some  or  all  of  the 
beer  on  suspicion  of  its  containing  arsenic,  taking  it 
before  a  magistrate,  or  bringing  the  magistrate  to  the 
brewery? — Taking  it  before  a  magistrate  in  the  usual 
way. 

1029.  Would  you  expect  the  magistrate  to  condemn 
it  then  and  there? — ^In  the  meantime  we  would  have 
bad  an  ^analytical  report  upon  a  sample  of  it.  It  would 
only  take  a  few  hours  after  the  seizure. 

1030.  Has  that  been  done  in  any  case  in  Liverpool 
or  elsewhere,  to  your  knowledge? — Xo.  I  mention  it 
to  show  that  we  shonld  have  had  to  have  recourse  to 
some  roundabout  procedure,  very  difficult  of  applica- 
tion, had  it  not  been  that  the  brewers  acted  exactly  as 
any  other  tradespeople  would  have  acted — as  bakers 
and  milk  dealerrs  would  have  acted — and  discharged 
tlie  suspected  or  coaitaminated  materials. 

1031.  Is  the  Public  Heailth  Acts  Amendment  Act 
of  1890  in  force  in  Liverpool  ? — Yes. 

1032.  Do  you  think  that  Section  28  of  that  Act  helps 
you  ? — That  would  be  the  section  we  should  have  had 
to  go  upon. 

1033.  You  spoke  of  "  analysts "  in  the  plural :  is 
there  more  than  one  public  analyst  in  Liverpool  ? — Yes. 
we  have  two  chemical  analysts  and  one  bacteriological 
analyst,  all  under  the  Sale  of  Food  and  Drugs  Act. 

1034.  With  different  districts  ?— No ;  they  work 
together. 

1035.  Was  any  beer  retained  on  a  large  scale  by 
brewers  for  Excise  reasons  ? — Teimporarily,  I  believe 
there  was. 

1036.  Have  you  given  us  the  number  of  breweries  in 
Liverpool  ? — ^There  are  60  different  beer-selling  Snns, 
nut  60  breweries. 

1037.  {Chairman.)  How  do  you  distinguish 
selling  fii'ms'"  from  publi!C-.hous3s  ? — In  this  way. 
of  the  piiblic-houses  belong  to  one  particular  brewer — 
sojiie  hundreds  of  them.  Besids  that,  there  are  public- 
houses,  privately  owned,  at  wliioh  any  person's  beer  may 
be  sold.  There  are  60  independent  beer-s**lling  bodies — 
perhaps  more — ^I  will  put  it  in  that  way. 

1038.  (Prnfesaor  Thorpe.  Do  you  mean  wholesale  lieer- 
selling  bodies,  or  retailers  ?— Wholesale  and  retail. 

1039.  {Mr.  Cosmo  Bonsor.)  Either  brewers  them- 
selves or  their  agents  in  ether  parts  of  the  country? — 
The  point  is  thds,  that  in  one  house  the  beer  of  any  manu- 
faoturer  is  sold  ;  I  look  upon  that  as  one  distinct  and 
separate  agent.  This  one  agent  mav  himself  have  a 
dozen  or  more  houses  in  which  he  carries  on  that  same 
kind  of  business.  Then,  on  the  other  hand,  there  are 
very  large  numbers  of  houses  tied  to  principal  brewers, 
in  which  no  beer  except  that  of  the  principal  brewers  is 
sold,  unless  by  agreement.  But  we  have  Samples  from 
60  separate  and  independent  sources,  and"'the  table  I 
have  submitted  relates  to  those  60  firms. 

In  under  1040.  (Professor  Thorpe.)  1  should  like  to  ask  you 
Id  D.  albout  your  power  under  the  sale  of  Food  and  Drugs  Act. 
liimst  lie  what  sense  is  the  publican  not  the  actual  servant  of 
I  against  a  brewer  who  has  a  tied  house?  Is  not  the  man  in  the 
tied  house  the  actual  servant  of  the  brewer? — ^I  do  not 
quite  know  what  the  legal  aspect  of  the  miatter  would  be. 
Buit  in  prosecutions  that  I  have  heard  or  read  of  the 
person  proceeded  against  is  the  actual  retailer — ^the  per- 
son who  actually  sold  the  beer. 

1041.  But  if  you  go  into  a  shoj)  under  the  sale  of  Food 
and  Drugs  Acts  and  buy  an  article  of  food  which  is  even- 
tually found  to  be  wTong,  you  do  not  proceed  against 
the  assistant  who  s'old  it  ? — ^You  do  in  some  oases. 

1042.  But  is  not  the  usual  plan  to  indict  the  actual 
owner  of  the  premises  ? — ^Yes. 

1043.  Why  should  not  the  brejwer  be  brought  under 
the  same  category  if  he  is  the  actual  o-^vner  of  the  tied 
liouise? — •Because  the  brewer  is  in  the  «ame  caitegory  as 
the  mamifacturer — we  will  say — of  golden  syrup,°or'of  a 
mixture  of  what  is  called  "  French  coffee." 

1044.  But  he  iis  botili  the  manufaotui-er  and  the  Seller? 
— He  may  be,  but  not  necessarily. 
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1045.  In  the  case  of  tied  houses  is  h©  not,  strictly  /;),.. 
speaking,  both  the  wholesale  man  and  the  retailer  ? — Our  E,  W.  Jiopt, 
legal  advisers  tell  us  not.    We  can  only  be  guided  by  — - 
them.  6  iVIar.  1901. 

1045.  (Mr.  Cosmo  Bonsor.)  The  licensed  holder  of  a  " 
public-bouse  is  the  responsible  perslon,  is  he  not? — Yea. 
1047.  Th3  liicensed  holder  is  not  the  brewer?— That  is 


1048.  {Chairman.)  Have  you  experienced  any  diffi- 
culty in  getting  beer  analysed? — At  the  oommencement 
of  the  arsenical  poisoning  epidemic  we  had  considerable 
vMfEculty,  because  the  varioas  laboratories  were  so  full  that 
we  were  obliged  to  limit  the  investigation  and  restrict  it 
to  determining  whether  or  not  there  was  arsenic  present. 
We  found  that  that  was  the  best  way  of  employing  the 
time  of  the  analyst.  The  brewers  themselves  were  send- 
ing laiige  numbers  of  samples  from  all  parts  of  the 
country,  and  the  various  laboratories  in  Liverpool  were 
quite  overtaxed  with  making  analyses  of  beers.  So  far 
as  the  city  analysts'  were  concerned  it  would  not  hav3 
been  possible  for  them  to  have  exarmined  one-tenth  of  th« 
number  of  samples  for  quantitative  analyses  which  were 
dealt  with  in  the  way  I  have  described. 

1049.  Was  the  source  of  the  arsenic  traced  ? — Yes,  veiy 
speedily.  It  was  traced  to  glucose  and  invert  sugar, 
manufactured  by  iMessrs.  Bos'tock.  iMessrs.  Bostock  are 
sugar  refiners,  in  Garston,  which  is  a  few  miles  from  the 
l)oundary  of  Liverpool  ;  they  are  not  within  the  city. 

1050.  iReturning  to  the  subject  of  public  analysts, 
is  it  customary  for  public  analysts  to  examine  samples 
in  their  private  caj^acity  ? — Yes  ;  I  believe  there  is  no 
restriction. 

1051.  Do  they  habitually  or  frequently  do  so  ? — Ye.s  ; 
I  believe  that  under  the  Sale  of  Food  and  Drugs  Act 
they  may  be  called  upon  to  do  so.  Upon  the  payment 
of  a  fee  they  are  required  to  make  an  analysis  for 
any  person  who  asks  them. 

1052.  Under  the  terms  of  a  public  analyst's  appoint- 
ment, has  public  work  the  first  claim  upon  his  time  ? — 
I  do  not  know  whether  the  terms  of  his  appointment 
require  it ;  but  as  a  matter  of  practice,  public  work  has 
the  first  claim  upon  his  time. 

1053.  We  should  like  to  know  the  total  number  of.  K^suits  of 
samples,  and  the  dates,  and  so  on  ? — The  total  number  analysis  of 
of  samples  taken  from  60  different  firms  is  shown  in  Liverpool 
the  accompanying  Table.    Arsenic  or  traces  of  arsenic  Bser. 

to  a  varying  extent  were  found  in  the  beer  supplied 
by  20  of  those  firms. 

The  sequence  in  time  and  the  proportionate  number 
of  samples  found  by  the  Public  Analysts  to  be  contami- 
nated are  as  follows  : — 


Difficulty  in 
getting  beer 
analysed. 


P.rewers' 
samples 
largely 
analysed. 


Bostock's 
works  outside 
Liverpool. 

P.  Analysts 
and  private 
samples. 


a; 
"S 

■  found  con- 
ed. 

Bemarks. 

taken 

II 
S  J 

1900  : 

During  October  - 

10 

0 

From  27th  Nov.  to  3rd 
Dec. 

76 

25 

Contaminated  to  a  greater  or 
less  extent,  some  being 
duplicates. 

From  4th  to  10th  Dec.  - 

135 

23 

Contaminated,  nearly  all 
slightly,  some  being  dupli- 
cates. 

From  11th  to  17th  Dec. 

65 

4 

Contaminated  to  the  e.\tei:t 
of  a  minute  trace. 

From  18th  tO  24th  Dec. 

11 

0 

From  25th  to  31st  Dec. 

4 

0 

1901 : 

From  1st  to  7th  Jan.  - 

10 

0 

From  8th  to  14tU  Jan.  - 

22 

0 

From  15th  to  21st  Jan. 

38 

0 

From  22nd  to  28th  Jan. 

18 

0 

From  29th  Jan.  to  4th 
Feb. 

10 

2 

From  5th  to  11th  Feb.  - 

10 

0 

From  12th  to  18th  Feb. 

4 

0 

From  19th  to  25th  Feb. 

4 

0 
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Particulars  relating  to  implicated  Firms. 


Firm 
of  Brewers. 

Identifying 
Numbers. 

Number 
of  Samples 
taken. 

Number 
found 

contami- 
nated.f 

Remarks. 

2 

12 

1 

Doubtful. 

4 

5 

1 

Doubtful. 

7 

20 

2 

1  =  trace. 
1  =  doubtful. 

11 

11 

3 

1  =:  Ij  grains. 

1     small  quantity. 

1  —  1-14  tb  of  a  grain. 

13 

14 

3 

A  quantity  of  arsenic. 

14 

14 

8 

1  =  3  of  a  grain. 
3  =  i  of  a  grain. 
1     i-7tb  of  a  grain. 

1  l-9fch  of  a  grain. 

2  a  small  quantity. 

20 

10 

3 

2  =  a  quantity  of  arsenic. 
1     l-14th  of  a  grain. 

22 

3 

2 

A  trace. 

24 

20 

3 

1     l-12th  of  a  grain. 
1     l-15th  of  a  grain. 
1     a  trace. 

28 

6 

1 

Doubtful ;  trace. 

31 

13 

1 

1  of  a  grain. 

36 

13 

4 

1  =  li  grains. 

3  =  a'quantit  y  of  arsenic. 

S3 

14 

3 

1  =  l-13th  of  a  grain. 
1  =  l-12th  of  a  grain. 
1  =  a  quantity. 

39 

10 

3 

1  =  IJ  grains. 

2  =  a  quantity  of  arsenic. 

45 

4 

1 

li  grains. 

47 

15 

6 

A  trace. 

48 

9 

1 

A  quantity  of  arsenic. 

51 

33 

1 

Doubtful. 

53 

2 

1 

A  trace. 

60 

12 

1 

A  trace. 

1054w  (Dr.  WMtelegge.)  Are  the  firms  brewers  ?— Not 
necessarily.  Out  of  237  samples  taken  from  the  20 
firms,  52  were  found  to  contain  arsenic.  Of  the  re- 
maining 40  firms  178  samples  were  taken,  and  all  of 
them  were  found  t-o  be  entirely  free  from  contamination. 

1055.  Do  you  understand  that  to  mean  that  they  had 
no  trace  of  arsenic  whatever? — ^Yes. 

1056.  Could  you  tell  us  the  terms  of  the  analyst's 
certificate?  Were  these  samples  pronounced  to  be 
"  genuine,"  or  was  it  expressly  stated  that  they  con- 
tained no  arsenic? — In  some  cases  it  was  expressly 
stated  that  they  contained  no  arsenic ;  in  other  cases 
they  were  stated  to  be  "genuine,"  and  in  others 
"  genuine  "  or  "  passable." 

1057.  Were  they  all  taken  for  the  special  purposes 
of  your  inquiry  ? — Yes. 

1058.  And  were  they  all  taken  within  the  knowledge 
of  the  analyst  in  order  to  ascertain  the  presence  of 
arsenic  ? — Yes. 

1059.  {Chairman.)  I  see  in  the  table,  in  some  cases 
"  a  quantity  of  arsenic,"  and  in  other  cases  the  quan- 
tity is  stated;  does  "quantity  of  arsenic"  mean  more 
than  a  trace?— Yes.  The  analyst  gave  me  his  defini- 
tions as  well  as  the  maximum  quantities.  The  largest 
amount  of  arsenic  was  1^  grains  to  the  gallon.  That 
amount,  I  think,  was  found  in  four  samples. 
Four  samples  contained  1^  grains  to  the  gallon, 
2  contained  f  of  a  grain,  3  contained  ^  a  grain;  18 
contained  "a  small  quantity,"  which  the  analyst  de- 
fines from  1-lOth  to  l-12th  of  a  grain  ;  25  contained 
"  a  mere  trace  " — something  under  l-50th  of  a  grain ; 
and  363  were  certified  as  "genuine." 

1060.  {Sir  William  Church.)  I  see  there  is  a  heading 
"  doubtful "  in  your  table  ? — ^Yes.  In  25  samples  there 
was  "  a  mere  trace,"  amongst  which  may  be  included 
irome  "  doubtful "  ones.  Tlie  remainder,  363,  are  cer- 
t'fipd  "  genuine  ' 

1061.  ('Chairman.)  With  regard  to  "a  mere  trace"  of 
arsenic  doe®  that  mean  anything  up  to  l-12th  of  a 
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grain  ? — No ;  much  less  than  that,  so  the  aaialyst  in- 
forms me.  £- 

1062.  {Br.  WMtelegge.)  But  what  becomes  of  the  in- 
termediate figures  ?  If  more  than  l-50th  and  less 
than  l-12th,  m  which  group  would  it  go  ? — This  would 
range  from  l-16th  or  l-20th  or  1-lOOth  of  a  grain,  to  a 
quantity  as  to  which  it  would  be  very  doubtful  whether 
there  was  any  or  not. 

1063L  {Professor  Thorpe.)  Would  any  of  these  be  in- 
cluded in  the  25  samples  ? — Yes. 

1064.  {Chairman.)  I  see  many  entries,  "  a  quantity 
of  arsenic  "  ;  does  that  mean  a  quantity  less  than  l-12th 
of  a  grain?  In  one  case  I  see  "  a  small  quantity,"  and 
in  a  large  number  of  cases  I  see  "  a  quantity  "  ;  might 
that  be  a  large  quantity  1 — A  "  large  quantity  "  would 
be  something  like  g  or  f  of  a  grain.  The  report  would 
have  been  made  before  any  quantitative  estimate  had 
been  made. 

1065.  Would  not  the  analyst  explain  the  meaning  of 
the  entry,  "  quantity  of  arsenic,"  as  distinguished  from 
the  other  entries  ? — Yes  ;  he  gives  a  definition  of  those 
expressions,  but  I  cannot  put  my  hand  upon  it  at  the 
moment. 

1066.  {Frofessor  Thorpe.)  I  suppose  some  of  the 
phrases,  such  as  "  a  quantity,"  "  a  small  quantity," 
and  "a  large  quantity"  would  have  reference  to  a  pre- 
liminary statement  which  the  analyst  made  to  you  in 
order  to  enable  you  to  act  promptly? — ^Yes,  that  is  so. 
The  maximum  quantities  are  stated  in  the  tables  in 
actual  amounts,  so  that,  however  he  describes  it,  you 
would  know  that  there  were  not  more  than,  four  samples 
with  1-2  grains  per  gallon,  nor  more  than  two  with  f  of 
a  grain,  nor  more  than  three  with  g  a  grain.  The  other 
Quantities,  however  they  are  described,  ar©  below  those. 
As  a  matter  of  administrative  importance,  I  should  like 
to  mention  that  these  bad  samples  were  among  the 
earliest  that  were  taken.  The  Table  I  have  already  put 
in  indicates  the  numbers  taken  during  the  first  week. 

1067.  {Chairman.)  I  presume  we  shall  have  the 
analyst  before  us,  who  will  explain  these  entries  ? — Yes. 
The  only  other  point  I  wish  to  mention  is  that  the 
worst  samples  taken  were  among  the  earliest,  and  as 
days  went  on  we  found  a  gradual  disappearance  of  this 
arsenical  beer. 

1068.  That  was  after  the  alarm  had  been  given,  I  pre- 
sume ? — ^Yes. 

1069.  {Sir  William  Church.)  Can  you  tell  us  what  liter  c 
time  you  think  elapses  between  the  manufacture  of  the  hunieUi  ij 
beer  and  its  delivery  to  the  retail  houses? — A  very 
short  time,  I  believe — a  week  or  so.      Probably  in  a 
week  or  ten  days  the  brew  would  be  consumed.    It  is 
not  stored  on  the  premises  for  any  length  of  time. 

1070.  So  that  beer  brewed  this  week  would  probably 
be  placed  at  the  public-houses  for  consumption  within 
a  fortnight? — ^I  should  think  so. 

1071.  {Chairman.)  We  should  like  to  know  the  names 
of  the  brewers  to  whom  these  identifying  numbers  corre- 
spond ? — ^I  will  hand  in  the  whole  sixty  names,  together 
with  the  results. 

The  following  Table  was  handed  iu  : — 
BEER. 

Complete  Particulars  relating  to  Firms, 
Free  and  Implicated. 


soon  ail 
brewu 


No. 

Firm. 

Number  of  Samples 
taken. 

Number  found  con- 
taminated. 

Remarks. 

1 

AUsopp's        -      -  - 

9 

0 

2 

Barker    -      .      -  - 

12 

1 

Doubtful. 

3 

Bass       -       -      .  . 

14 

0 

4 

Bate  &  Sons  - 

5 

1 

Doubtful. 

5 

Beardhills 

1 

0 

6 

Bell,  John 

2 

0 

7 

Bent's     -      .       -  - 

20 

1 

Trace  doubtful. 

8 

Birkenhead  Brewery 

2 

0 

i 
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CoMi'LETE  Particulars,  &c. — continued. 


Ko. 

Firm. 

Number  of  Samples 
taken. 

Number  found  con- 
taminated. 

Remarks. 

9 

Blezard   -      -      -  - 

5 

0 

10 

Bramley  &  Sons 

9 

0 

11 
It 

Burton  Bell  &  Co.  - 
Burton  Brewei?  Co. 

11 
1 

3 
0 

1  =  1J  grains. 
l=small  quantity. 
l  =  l-14th  grain. 

13 

Cain's  .... 

14 

3 

A  quantity  of  arsenic. 

14 

15 

ComDrook's  - 
Evershed's 

14 
1 

8 
0 

1  =  J  grain. 
3  =  J  grain. 
l  =  l-7th  grain. 

1  =  l-9th  grain. 

2  small  quantity. 

16 

Eindlater's 

2 

0 

17 

Gartside  .      .      .  - 

2 

0 

18 

Gatehouse 

2 

0 

19 
JO 
21 

German  Lager  Beer  Com- 
pany. 
Glover  and  Sons 

Greenhall,  Whitley 

1 

10 
9 

0 
3 
0 

2  a  quantity  of  arsenic. 
1  =  l-14th  of  a  grain. 

22 

Groves  and  ^Vithnall 

3 

„ 

A  trace. 

23 

Guinness  .... 

7 

0 

24 

25 

Harding  and  Parrington 
Heyes  .... 

20 
1 

3 
0 

1  =  l-12th  of  a  grain. 
1  =  l-15th  of  a  grain. 
1  =a  trace. 

26 

Higson's  -      -      .  . 

7 

0 

27 

Hill's  (Burton) 

1 

*0 

23 

Houlding's 

6 

1 

Doubtful.  Trace. 

29 

Ind,  Coope  &  Co.  - 

13 

0 

30 

Jeffreys  .... 

1 

0 

81 

Jones  .... 

13 

1 

5  of  a  grain. 

32 

Joplin     -      .      -  - 

8 

0 

83 

Kensington  Brewery 

1 

0 

34 

Lager  Beer  Company 

2 

0 

85 

McEwan's 

1 

0 

36 
87 

Montgomery's 

Kigby's   -      .      -  . 

13 
10 

4 

U 

1  =  l.V  grains. 

3  a  quantity  of  arsenic. 

38 

Mellor's  .... 

14 

3 

1  =  l-13th  of  a  grain. 
1  =  l-12th  of  a  grain. 
1  =  a  quantity. 

39 
40 

Robinson's 
Salt  &  Co. 

10 
5 

3 
0 

1  =  1§  grains. 

2  =  a  quantity  of  arsenic. 

41 

Showell's- 

1 

0 

42 

Smart's   .      .      .  - 

13 

0 

43 

Smith,  Mumford's  - 

5 

0 

44 

Smith,  Tadcaster  - 

2 

0 

45 

Tarbuck's 

4 

1 

li  grains. 

40 

Tetley's  .... 

1 

0 

47 

Threlfall's 

15 

6 

A  trace. 

48 

Thoroughgood's 

9 

1 

A  quantity  of  arsenic. 

49 

Tower  Brewery  Co. 

1 

0 

50 

Trueman's 

4 

0 

61 

Walker's  .... 

33 

1 

Doubtful. 

52 

Walker's  Peter 

5 

0 

63 

Watson,  Woodhead 

1 

A  trace 

Webster  .      .      .  - 

1 

0 

65 

Webster  &  Atkins  - 

a 

0 

56 

West  Cheshire 

0 

57 

Whit  bread 

1 

0 

68 

Whittle  Spring's  - 

10 

0 

59 

Worthington  - 

3 

0 

80 

Yates  .... 

12 

1 

A  trace. 

1072.  Can  you  tell  us  anything  with  Tegard  to  the  Dr. 
arsenic  in  malt '( — Traces  of  arsenic  were  found  in  maJit  E.  W,  Mopu 

used  by  Liverpool  brewers  or  destined  for  their  use,   

but  in  relatively  small  quantities  as  compared  with  the  6  Mar.  1901. 
arsenic  in  the  glucose.   

1073.  I  see  among  the  analyses  here  4^  grains  to  the  (luantitv  of 
pound  is  mentioned.    Is  that  in  one  sample  of  glucose?  arsenic ui 

glucose. 

1074.  In  another  case  I  see  Qg  grains  of  arsenic  to  a 
pound  of  glucose  ? — Yes,  that  is  Bostock's  glucose.  The 
analyst  estimiates  that  the  first  sample  would  represent 
from  one-third  of  a  grain  to  one  grain  of  arsenic  in  a 
gallon  of  beer,  and  presumably  the  second  one  would 
represent  double  that  amount. 

1075.  {T)r.    Whitekgge.)  Are    both    these)  Bostock'e 
sugars  ? — Yes. 

1076.  (Chairman.)  Does  that  assume  that  all  the 
arsenic  reaches  tho  finished'  beer? — That  assumes  the 
liability  to  contamination. 

1077.  (Professor  Thorpe.)  Was  that  estimate  of  the 
amount  of  arsenic  in  the  glucose  deduced  from  the  com- 
position of  the  beer,  or  was  it  a  direct  determination 
from  the  glucose  ? — direct  determination  from  the  glu- 
cose. 

1078.  (Mr.  Cosmo  Bonsor.)  Were  the  samples  of  malt  Arsenic  is 
which  were  analysed  taken  from  brewers  or  maltsters  1  malt. 

— I  understand  they  were  taken  from  maltsters,  but  the 
analyst  could  give  you  all  the  details  as  to  that. 

1079.  (Chairman.)  Have  you  any  quantitative  state- 
ane.'it  as  to  arsenic  in  malt? — ^No,  the  traces  are  very 
minuite. 

1080.  Have  you  examined  the  process  of  the  kilning 
in  the  manufacture  of  malt  ? — I  may  say  that  I  am  aware 
iiiat  the  prc.se::ee  of  arsenic  is  attributed  to  the  coke 
or  coal  used  in  the  kilns  in  drying  malt,  and  that  it  may 
be  easily  removed,  so  I  am  informed,  with  the  dust  by 
ecreening. 

1081.  Do  you  think  it  is  safe  to  have  grain  coated 
with  arsenic,  and  then  the  arsenic  brushed  oflf  after- 
wards ? — ^Ko,  I  think  it  is  most  undesirable. 

1082.  You  are  not  an  expert  in  malting,  and  you 
cannot  say  whether  the  process  of  roasting  or  whatever 
it  is,  could  be  conducted  without  exposure  to  the  fumea 
of  the  fire  ? — ^I  should  think  it  is  perfectly  easy  to  pre- 
pare the  malt  without  arsenical  contamination.  If  it 
were  not  so,  the  presence  of  arsenic  would  be  more  fre- 
quent, and  from  the  fact  that  the  arsenic  in  the  malt  is 
relatively  infrequent  one  must  see  that  it  is  not  neces- 
sary that  it  should  be  there.  With  proper  care  and  pre-  ;,<:; 
caut'ons  the  presence  of  arsenic  can  be  avoided. 

1083.  That  is  a  precaution  as  to  the  fuel  ? — Yes  ;  but 
it  is  better  that  it  should  never  be  there  rather  than 
fhat  it  should  be  removed  afterwards. 

1084.  But  you  do  not  know  whether  the  process  could 
not  be  conducted  so  as  to  bring  about  the  same  result 
without  exposure  at  all  to  the  fumes  of  the  fire  ? — I  have 
only  the  broad  fact  that  the  malt  is  as  a  general  rule 
prepared  without  arsenic,  and  if  it  can  be  avoided  ia 
some  cases  it  can  be  avoided  in  all. 

1085.  As  it  is,  it  is  always  exposed,  I  beheve,  to  the 
fumes ;  and  the  use  of  proper  fuel,  not  containing 
arsenic,  is  the  only  safeguard  at  present? — I  believe 
that  is  so. 

1086.  What  have  you  to  say  with  regard  to  the  ques-  j^q  arsenic 
tion  of  a  negligible  min'.iiium  of  arsenic  in  beer  ? — ^It  sliould  be 
has  been  suggested  that  in  some  cases  the  arsenic  pre-  allowed  in 
sent  is  so  minute  in  quantity  that  it  may  be  altogether  beer, 
neglected,  that  it  can  have  no  material  effect  upon  the 

public  health,  and  that  its  presence  is  of  no  consequence. 
I  think  myself  that  is  an  extremely  bad  view  and  a  very 
improper  one.  In  my  opinion,  there  should  be  no 
arsenic  at  all  in  beer,  and  it  appears  to  me  that  there 
is  no  necessity  why  there  should  be  any.  It  is  the  ex- 
ception to  find  it.  If  beer  in  ninety-nine  cases  out  of 
a  hundred  can  be  manufactured  so  as  not  to  have  any 
trao3  of  j;rsenic,  it  should  always  be  so  manufactured. 
I  also  think  that  the  smallest  quantity  of  arsenic  may 
be  productive  in  certain  cases  of  great,  mischief  to  the 
beer  drinker.  I  think  it  properly  deserves  its  name 
as  a  deadly  poi'on,  and  that  no  quantity  of  it  should 
be  allowed  m  a  beverage  or  in  a  food. 

1087.  Then  you  are  of  opinion  that  even  a  trace  of 
arsenic  discovered  by  chemical  test  should  condemn  the 
food  or  the  beer  containing  it? — Yes. 

1088.  (Sir  William  Church.)  Have  you  formed  any 
opinion  as  to  the  action  of  arsenic  upon  man  in  very 


46 


ROYAL  COMMISSION  ON  ARSENICAL  POISONING 


Greater 
fatality 
among 
women. 


small  quantities,  either  in  conjunction  with  alcohol  or 
E.  W.  hope,  not,  when  taken  for  a  long  period ;  do  you  think  it 
^ —       'has  a  cumulative  effect? — Yes,  I  believe  it  has.  This 
6  Mar.  19C1.  recent  epidemic  clearly  shows  that  a  prolonged  use  of 

  minute  quantities  has  resulted  in  maiming,  in  serious 

illness,  and  in  death.  I  think  those  facts  are  estab- 
lished by  the  recent  epidemic. 

1089.  Can  you  give  us  your  views  with  regard  to  the 
eli'minajtii'On  of  arsenic  from  ithe  body  ? — -Miy  views  on  tJiat 
maitter,  I  fliink,  would  nob  ibe  better  than  those  of  any 
ortiier  medical  man. 

1090.  I  believe  in  Manchester  the  cases  were  more 
fatal  among  women  than  among  men  ? — That  has  been 
our  experience  in  Liverpool  also. 

1091.  Have  you  any  explanaition  of  that  i- — ^It  may  be 
that  the  men  are  stronger  to  start  with — tihait  their  oon- 
atitutions  are  stronger — ^that  they  are  leading  more  active 
lives.     I  can  give  no  other  explanation  than  that. 

1092.  You  have  no  view  as  to  the  fact  except  thait  prolb- 
aibly  rthe  men  lead  more  active  lives,  and  that,  therefore, 
proibaibly  tlieir  skins  act  more  freely  than  in  the  case  of 
women  ? — That  is  tihe  oniy  suggestion  that  I  have  by  way 
of  explanation — that  by  tlie  active,  laborious  lives  whdoh 

!■  fflie  men  lead  thay  may  have  got  rid  of  it.     Cases,  how- 

ever, have  oome  tO'  my  kniowledge  in  which  I  have  asked 
the  poisoned  woman  what  her  husband  had  to  drink,  and 
I  was  told  that  he  had  had  exactly  the  same  as  sihe  had 
had,  and  as  iiwjwh  to  drink,  or  even  more,  and  that  he 
had  escaped  -poisoning.  It  i.«  a  very  curious  thing,  hut 
thajt  seems  to  be  so. 

1093.  Are  ithe  23roportiona.te  figures  between  the  sexes 
iatberly  the  same  as  they  were  formerly  before  the  poison- 
ing by  arsenic  was  suspected  ? — "No  ;  there  is  an  increase 
in  the  number  of  women  poisoned. 

1094.  But  with  regard  to  the  alcoholic  neiiritis,  I  sup- 
pose tliere  were  more  f  a.tal  oases  in  women  than  in  men  ? 
— ■Formerly  there  were  more  cases  of  men,  but  latterly 
there  have  been  more  cases  of  women.  Then,  of  course, 
there  is  the  fact  that  Addison's  disease,  as  you  know, 
was  assigned  as  the  cause  of  death  in  .several  cf  theso 
cases,  which  have  since  been  shown  to  be  arsenical. 

1095.  That  arose  from  the  pigmentation  ? — ^Yes.  Last 
year  there  were  seven  deaths  certified  to  he  due  to  Addi- 
son's disease.  'Five  of  them  were  females.  The  average 
of  the  preceding  five  years  was  oiAj  two  deaths  per 
annum  from  tliat  disease. 

Pigmenta-         1096.  Had  pigmentation  ever  been  noticed  in  connec- 
tion, tion  with  neuritis  'before  last  year? — 1  think  not.  T 
never  heard  of  it  heing  oteerved. 

1097.  In  your  experience  you  would  say  that  pigmen- 
tation was  not  met  with  in  what  used  to  be  termed  alco- 
holic neuTditis  ? — It  had  never  'been  noticed  or  men- 
tioned, and  I  never  saw  it. 

1098.  Therefore  these  caises,  quite  apart  from  tihe  other 
evidence  of  arsenic,  differed  from  the  ordinary  cas'es  of 
aicoholdc  neuritis  or  multiple  neuritis,  in  that  a  large 
proportion  of  them  were  more  or  less  pigmented  ? — That 
i  s  so. 

10^.  In  Liverpool  was  any  increase  of  sickness  and 
diarrhoea  noticed  before  there  was  a  suspicion  of  poison- 
ing by  arsenic  ?— ?fo,  there  was  absiolutely  noitshing  at  all 
to  attract  attention  beyond  those  cases  of  neuritis. 

1100.  Xoittliimg  came  to  tout  knowledge  as  Medical 
Officer  of  Health  ?— Nothing  at  all. 

1101.  Do  you  know  whether  mosit  of  tSiose  cases  did 
suffer  from  gastric  symptoims  at  first? — ^o,  I  do  not. 
Tliey  were  under  the  care  of  Dr.  Raw,  who,  I  believei, 
will  apear  before  you. 

1102.  {Chairman.)  Do  you  know  wheither  the  beer 
drinliers  theniseivew  began  to  find  that  beer  disaigreed 
with  them  before  the  puiblic  scare  took  place  ? — There 
was  no  sickness  attributed  to  beer.  If  the  beer  drinkers 
feilt  thej'  were  getting  il  they  had  no  idea  what  it  was 
that  was  making  rtiiem  ill. 

1103.  We  have  h-eard  that  at  Manchester  and  at  Sal- 
ford  the  beer  drinkers  began  to  give  up  drinking  beer 
in  many  cases,  finding  it  did  not  agree  with  them.  Have 
you  any  definite  experience  as  to  that? — That  was  not  our 
esperience. 

Effect  of  1104.  (T>r.  Whitehgge.)  Do  you  consider  that  alcoholism 

arsenic  ami  renders  a  person  more  liable  to  arsenical  poisoning  ?— I 
alcohol  to-  tihink  so.  It  struck  me  that  it  did.  It  appeared  to  me 
gether.  that  the  two  things  combined  seemed  to  mculify  the 

action  of  each  other. 

1105.  Did  the  100  cases  you  examined  mori«  particu- 
larly bear  out  that,  Txew? — ^Yes. 


1106.  {Mr.  Cosmo  Bonsor.)  You  stated  just  now  that 
you  considered  that  beer  should  be  manufactured  abso-  E.  IF. 
lutely  free  from  arsenic.    I  presume  you  not  only  refer 
to  beer,  but  to  any  article  of  food  1 — All  articles  of  fooil.  ^  ^^^^ 
Wliat  applies  to  beer  woul-d  certainly  apply  to  other 
articles  of  food. 

1107.  {Professor  Thorpe.)  Of  course,  that  statement  Tests 
must  have  reference  to  some  test  for  the  arsenic? — Yes.,  arseni 
presumably.  Beer. 

1108.  I  mean  the  tiling  must  be  subject  to  a  chemical 
test  ? — Yes,  you  must  be  able  to  determine  the  presence 
of  arsenic  by  chemical  means.    I  know  of  no  other  means. 

1109.  So  that  the  absence  or  presence  of  arsenic  is  de- 
fined by  the  test  ? — Yes. 

1110.  How  is  the  analyst,  therefore,  unless  the  test 
is  prescribed  for  him,  to  certify  whether  arsenic  is  there 
or  not  ? — ^But  he  himself  is  the  best  judge.  He  uses  the 
miosb  approved  methods  of  determiDing  the  presence  of 
a  poison,  and  we  are  in  his  hands.  If  he  certifies  that 
the  substance  is  free  from  arsenic  we  are  satisfied  with 
that. 

1111.  Agailn,  I  would  point  out  to  you  that  every  test 
after  a  time  breaks  down,  because  to  every  test  there  is  a 
certain  degree  of  sensibility  attached.  A  man  may  be 
incapable  of  detecting  arsenic  in  a  gallon  of  beer,  but  he 
might  be  able  to  detect  it  in  a  barrel  of  it? — Well,  if 
for  analytical  purposes  he  neede  a  barrel,  we  shall  be 
pleased  to  secure  a  barrel  for  his  researches.  We  would 
not  limit  the  amount  of  the  sample  which  we  would  give 
to  him. 

1112.  But  as  a  practical  matter  could  an  inspector 
under  the  Sale  of  Food  and  Drugs  Act  obtain  quantities 
of  beer  of  that  order? — -Yes,  if  it  were  necessary.  We 
frequently  get  very  large  quantities  of  articles  of  food. 

1113.  Would  it  not  be  rather  a  reductio  ad  ab- 
surdum  for  a  man  to  go  into  a  public  house  and  say,  "  I 
want  a  barrel  of  beer,"  and  after  buying  it  declare  that 
it  was  for  the  purpose'  of  analysis  and  have  it  divided 
into  three  parts  ;  or,  if  a  barrel  was  not  enough  for  the 
purpose  of  analysis,  to  get  three  barrels,  one  of  which  he 
would  leave  with  the  publican,  one  he  would  take  away, 
and  the  other  give  to  the  analyst? — ^If  we  are  going  to 
make  analyses  of  such  enormous  quantities  as  that  we 
should,  if  necessary,  probably  get  the  samples  from  the 
brewers.  But  our  analysts  say  that  one  gallon  is  ample 
for  their  most  minute  test. 

1114.  That  is  for  a  particular  test,  but  though  a  test 
for  arsenic  might  break  down  for  one  gallon,  it  might  be 
effective  in  a  test  with  10  gallons? — I  do  not  know.  I 
liiave  no  evidence  whatever  to  lead  me  to  think  that  that 
would  be  so.  All  things  are  possible,  but  that  seems  ex- 
tremely unlikely. 

1115.  What  I  want  to  make  clear  is  this,  and  I  bave 
no  doubt  you  will  recognise  it.  Your  statement  as  to 
the  absolute  absence  of  arseotiic  may  have  no  real  value, 
because  it  is  solely  in  relation  to  a  particular  test  which 
may  be  applied  to  a  particular  quantity  of  material  ? — 
Anyhiow,  it  seems  to  me  that  the  tests  are  better  applied 
in  a  laboratory  than  on  the  human  subject.  In  this  case 
a  gigantic  experimeait  has. been  tried  upon  human  beings 
with  very  serious  results.  If  we  could  obviate  a  repetition 
of  such  a  thing  by  sending  the  analyst  a  gallon  or  even  a 
barrel  of  beer  we  should  be  extremely  glad  to  do  so.  There 
would  be  no  difficulty  about  it. 

1116.  Have  you  formed   any  opinion   as   to  what  Qua) 
amount  of  beer  these  tests  which  are  known  to  you  Beer 
should  be  made  upon? — ^I  know  quite  well  that  the  for  \ 
infinitesimally  minute  quantities  that  you  suggest  may  of  ^ 
exist,   might  want  a  large  amount  of  beer  for  their  ^^^^ 
detection.    But  for  all  practical  purposes,  for  all  the 
purposes  of  ordinary  human  affairs,  the  analysts  so  far 
say  that  a  gallon  is  enough  ;  they  say  that  if  we  send 
them  a  gallon  that  is  enough  for  their  purpose. 

1117.  So  that,  if  you  continued  to  operate  under  the 
Sale  o'f  Food  and  Drugs  Act,  you  would  require  to 
take  3  gallons  of  beer  for  the  purpose  of  analysis  ? — 
Yes. 

1118.  And  that,  you  think,  with  such  tests  as  you 
know  of,  it  ought  to  be  reasonably  sufficient  in  the 
interests  of  public  health  to  check  the  possibility  oi 
arsenical  poisoning? — Yes,  I  think  so. 

1119.  (Dr.  Whifelegge.)  You  say  that  you  came  to 
the  conclusion,  after  conference  with  the  public  ana- 
lyst, that  a  gallon  is  sufficient  ? — ^Yes. 

1120.  I  want  to  be  quite  clear  about  this.  Does 
that  mean  a  gallon  purchased,  of  which  one-third 
goes  to  the  analyst,  or  does  it  mean  3  gallons  purchased, 
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of  which  one  gallon  goes  to  the  analyst  ? — Ifo  ;  the  analyst 
Tope,  requires  1  gallon,  so  that  we  take  3  gallons. 

1121.  But  you  say  in  some  cases  a  gallon  was  pur- 
chased?— Yes. 

1122.  But  I  understand  you  have  gone  beyond  that 
now  ? — We  took  less  usually ;  the  usual  quantity  was  a 
quart,  but  that  was  not  enough  for  the  detection  of 
excessively  minute  quantities  of  arsenic,  and,  therefore, 
we  took  a  gallon,  and  ultimately  3  gallons,  for  the 
jjurposes  of  closer  investigation. 

1123.  As  a  matter  of  routine  practice? — Not  as  a 
niatter  of  routine  practice,  but  to  meet  this  specific 
emergency. 

1124.  So  next  year,  and  the  year  after,  according 
to  your  view,  if  samples  of  beer  are  taken  for  analysis, 
it  would  be  necessary  to  make  3  gallon  purchases? — 
do  not  think  that  would  be  necessary  in  all  cases,  nor 
as  a  routine  practice.  I  should  confer  with  the  analyst 
again  upon  that,  but  so  far  as  my  present  information 
goes,  I  do  not  think  in  all  cases  we  should  need  to  take 
those  large  quantities. 

1125.  (Chairman.)  Generally  a  gallon  would  suffice, 
you  think? — Yes,  or  even  less. 

1126.  {Professor  Thorpe.)  Do  you  think  that  buying 
such  large  quantities  of  beer  would  in  any  way  tend 
to  defeat  the  object  of  your  enquiry? — ^It  would  be 
a  very  serious  obstacle,  and,  as  I  have  suggested,  we 
ehould  probably  have  to  get  it  either  from  the  brewers, 
or  adopt  some  otlier  means  of  procuring  it.  It  may 
be  that  the  Sale  of  Food  and  Drugs  Act,  or  some  other 


Act  in  reference  to  it,  may  be  amended  as  a  eonsequente 

of  this  wholesale  spread  of  illness,  aaid  this  very  serious  Jj;,  w.  Hope, 

loss  of  liic.    I  hope  it  may  be,  to  enable  us  to  meet   

an  emergency  such  as  this.  6  Mar.  1901. 

1127.  Doubtless  you  are  aware  that  sometimes  in- 
spectors have  a  difdculty  in  working  the  Sale  of  Food 
and  Drugs  Acts  if  they  or  their  agents  ask  for  anything 
unusual  ? — Yos,  that  is  a  difficulty. 

1128.  For  example,  in  the  case  of  milk,  if  they  aek 

for  a  quantity  which  indicates  that  three  portions  are 
being  required,  that  in  itself  arouses  suspicion  ? — Any  -jn- 
usual  quantity  may  arouse  suspicaon  and  no  doubt  it 
does  sometimes,  but  that  is  a  difficulty  we  meet  as  best 
we  can,  and  we  must  do  it.  It  is  not  an  insuperable 
difficulty. 

1129.  You  do  not  apprehend  any  serious  difficulty  in  I'enalties 
the  case  of  beer  from  the  fact  of  asking  for  three  gal-  'inder  F.  and 
Ions,  do  you  ? — No,  I  think  we  should  manage  to  get  Aets 
them  in  some  way,  from  some  sources.    After  all,  the  iQ^dequate. 
presence  of  a  poison  in  the  beer  is  a  matter  of  infinitely 

more  consequence  than  is  contemplated  by  the  Sale  of 
Food  and  Drugs  Act.  It  appears  to  me  to  be  frivolous 
and  trifling  that  a  person  who  has  sold  a  deadly  poison 
is  punished  only  to  the  extent  of  a  fine  of  something 
like  20s.  and  costs.  That  seems  to  me  extremely 
frivolous. 

1130.  {Chairman.)  That  fine  you  would  say  is  rather 
designed  to  check  operations  which  c-ooriparatively  are 
quite  innoce.nt? — ^Yes,  quite  so. 


[The  <'.ha:r  was  here  t^iken.  by  Sir  William  Chijech.] 


1131.  {Chairman.)  Might  I  ask  you  to  give  the  Com- 
mission the  benefit  of  the  conclusions  that  you 
have  arrived  at? — ^The  conclusions  that  I  have 
arrived  ait  are,  in  the  first  place,  tJiat  the  ex- 
ceptional sickness  and  mortality  owing  to 
arsenical  poisoning  have  been  due  in  Li\&r- 
]>ool  to  poisoning  Lhrough  the  medium  of  beer,  that 
beer  was  the  means  by  wliich  the  arsenic  reached  the 
poisoned  person.  The  arsenic  found  its  way  into  the 
beer  from  an  impure  glucose,  and  the  arsenic  in  the 
glucose  was  due  to  the  use  of  sulphuric  acid  containing 
arsenic  in  large  quantities.  Bostock's  firm,  as  is  well 
known,  supplied  the  glucose,  and  it  is  equally  well 
known  that  Messrs.  Nicholson,  of  Leeds,  supplied 
-Messrs.  Bostock  with  sulpliuric  acid  containing  arsenic. 
For  many  years  Messrs.  Niohodson  supplied  a  purs 
acid,  and,  without  any  warning  or  communication  with 
ISostock's  in  any  way,  they  substituted  acid  containing 
ur.senic  for  the  pure  acid. 

1132.  Is  it  within  your  knowledge  that  they  supplied 
pure  acid  to  Bostocks? — Yes,  I  have  heard  it  stated 
upon  oath  at  the  coroner's  court  that  for  many  years 
they  supplied  a  pure  acid,  that  they  ran  short  of  the 
pure  acid  (as  I  understand),  and  they  substituted  the 
arsenical  acid.  But  it  is  only  right  to  them  to  give 
their  explanation,  namely,  that  they  did  not  know 
what  business  Messrs.  Bostock's  carried  on.  It  is  true 
that  they  addressed  letters  to  "  Messrs.  Bostock,  Sugar 
-Maliers',"  but  at  the  same  time  they  did  not  Imow,  so 
tJioy  say,  what  was  tbe  nature  of  Bostock's  business. 
Therefore  they  felt  justified  in  sending  sulphuric  acid 
without  going  through  the  formality  of  enquiry,  or 
warning  Bostock's  in  any  way.  That  appears  to  have 
been  the  ultdmate  origin  of  the  arsenic  in  the  beer. 

1133.  Were  you  present  at  the  inquest  when  it  was 
stated  on  oath  that  it  was  pure  sulphuric  acid  which  hod 
been  for  some  years  supplied  ? — Yes.  It  was  stated  on 
oath  tiliat  llie  acid  liad  been  analysed  from  time  to  time 
by  Bostock's  chemist,  and  found  to  be  pure.  In  fact, 
he  states  that  he  was  thrown  off  his  guard  by  repeated 
analyses,  and  had  therefore  given  up  testing  it,  feeling 
so  much  confidence  in  the  puriity  of  tJie  acid. 

1134.  Tliey  did  not  supply  the  ordinary  commercial 
blown  oil  of  vitriol? — They  supplied  an  oil  of  vitriol 
w'aich  was  free  from  arsenic  up  to  a  period,  and  then  they 
suddenily  substituted  this  arsenical  acid.  Peo^haps  I 
may  as  well  mention,  as  it  might  iiv'tcrest  the  Commis- 
sion to  know  it,  tha*  M'essrs.  Nicholson  distinguished 
'  "le  two  kinds  of  acids,  using  a  red  label  for  the  pure 
ncid  and  a  black  label  for  the  arsenicall  acid.  But  when 
'ihey  made  the  change  in  the  maiteriai,  and  sent  to  Bos- 
tock's acid  containing  arsenic,  tihey  did  not  ch^ange  the 


label,  but  continued  to  send  the  acid  bearing  that  label 
which,  in  their  premises  at  all  events,  indicated  purity. 
That  appears  to  have  been  the  source  of  the  trouble. 
Those  facts  are  all  mentioned  because  I  would  venture  to 
make  one  or  two  suggestions. 

1135.  Perhaps  you  will  be  good  eiiough  to  make  those 
suggestions  ? — ^It  appeiars  to  me  tliat  a  veiy  much  etirioter 
supervision  should  be  exercised  over  all  the  ma4;erials 
used  in  the  manfacture  of  foods,  beer  included. 
That  such  supervision  is  necessary  I  tniuk  the 
facts  which  I  iiave  just  mentioned  very  clearly  prove. 
The  manner  in  which  I  suggest  this  supervision  should 
be  exercised  is  somewhat  on  these  lines.  Inspections 
are  now  carried  out  by  Government  departments  in  other 
directions,  for  example  under  the-  Alkali  Acts,  the  Fac- 
tory and  Workshops  Acts,  and  many  orders  of  tlie  Board 
otf  Agriculture  and  the  Loc^ii  Government  Board,  and  I 
am  strongly  of  opinion  that  some  such  supen'ision  should 
be  applied  to  the  preparations  of  food  and  djink,  eispe^ 
oially  beer,  which  is  so  very  largely  used. 

1136.  Have  you  formed  any  opinion  youi'self  as  to 
whether  there  is  any  power  for  the  dnspeotion  of  the  sub- 
etancea  used  as  substitutes  for  hups  and  mailt  in  brew- 
ing ? — ^I  am  not  aware  tiiat  tliere  is  any  power  existdng 
which  would  adequately  meet  the  case.  For  example, 
the  preparation  of  an  article  may  take  place  in  the  dis- 
trict governed  by  one  local  authority,  and  the  saile  of  it 
may  take  place  in  that  under  the  supervision  of  another. 
The  authority  in  Whose  district  the  aaticle  is  sold  has 
at  present  no  power,  so  far  as  I  know,  of  going  into  the 
district  of  the  authority  in  wrieh  it  is  manufactured,  for 
samples.  xiiu  inanulacture  may  'take  p'laoe  ui  a  luial 
district  where  inspection  is  very  inadequate,  as,  for 
example,  to  quote  a  familiar  insitance  in  the  case  of  cows. 
The  milk  is  consumed  in  the  cities,  but  is  produced  in 
rural  districts.  Now,  powers  are  given  to  most  of  the 
great  cities  to  go  into  the  rural  districts  to  m'ake  inspec- 
tions and  exaananations.  Similarly,  I  think  that  the 
vSale  of  Food  and  Drugs  Act  sihould  be  so  amended  as  to 
enable  samples  of  manufactured  aitioles  and  also  of  in- 
gredients used  in  the  process  of  manufacture,  to  be  pro- 
cured at  the  place  of  manufaoture  or  preparation  for 
inanufaoture,  and  the  offioeo-s  of  tlie  sanitary  authoriltrv 
in  whose  district  the  manufcictured  articles  are  sold 
should  have  that  power.  If  an  article,  for  example,  is 
sold  in  Manohester,  I  be'ideive  that  powers  ought  to  be 
given  to  the  Manchester  Sanitary  Authority  to  go,  if  they 
so  wish,  and  supervise  tlie  manufacture  of,  or  takf 
samples  of,  the  substances  used  in  the  manufaoture.  I 
do  not  suggest  that  that  should  be  anything  more  th&p 
supplementary  to  the  Government  inspection,  but  T 
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1137.  I  think  you  suggest  that  brewers  supplying  re- 
bailers,  licensees,  or  miaaiagers'  of  publioliouses  mth  beer 
slh-ould  send  with  the  beer  a  warranty  guaranteeing  the 
purity  of  the  materials  employed  in  its  manufacture? — 
Tes  ;  that  is  a  third  recomimendaifaion  which  I  would  make. 

1138.  {Mr.  Cosmo  Bonsor.)  Do  you  thro.v  the  respon- 
si'bility  in  the  first  place  on  the  manufacturer,  and  then 
check  that  responsibility  by  increasing  the  powers  of  the 
sanitary  authorities  or  Government  inspectors  ? — Yes. 

1139.  You  are  not  going  to  relieve  the  manufacturer 
from  responsibility? — No.  I  think  recent  events  show 
the  manufacturers  certainly  require  a  very  oluse  super- 
vision. 

1140.  Is  there  any  precedent  for  manufacturers  giving 
a  guarantee  in  respect  of  the  article  supplied  in  this 
way  ? — ^Yes  ;  it  is  frequently  done. 

1141.  Could  you  mention  one  instance  ? — One  instance 
was  mentioned  by  Professor  Thorpe,  in  which  a  milk  con- 
tractor gives  a  written  warranty  certifying  the  milk  to 
be  pure  and  genuine  and  wholesome. 

1142.  But  that  is  hardly  a  manufactured  article,  is  it ; 
it  is  a  prodiiotion  ? — That  it>  sio  ;  but  the  uame  applies 
both  to  butter  and  margarine. 

1143.  Under  a  special  Act? — I  think  so;  but  it  is  a 
veiy  frequent  thing  for  warranties  to  be  produced.  We 
will,  if  you  like,  take  the  case  of  fruit  wines,  that  would 
be  a  very  good  case  in  point. 

1144.  I  am  not  objecting  ;  I  only  want  to  know  if  there 
is  any  precedent,  as  it  is  a  most  import.ant  matter? — I 
know  that  the  brewers  themselves  do  employ  analysts, 
and  we  have  had  amiple  knowledge  of  that.  At  the  same 
time,  the  analyses  which  these  gentlemen  make  are  not 
directed  to  questions  affecting  the  public  health,  but  to 
questions  affecting  the  suit.ability  of  the  mia4:.eraals  for  the 
uianufaoture  of  the  beer.  That,  1  take  it,  is  what  they 
direct  their  efforts  towards. 

1145.  {Professor  Thorpe.)  But  in  this  particular  case, 
confining  ourselves  for  the  moment  to  the  brewers, 
is  it  not  now  the  fact  that  before  a  brewer  uses  any 
cne  of  thes-a  malt  sub.stitates  he  Is  taking  pains  to  see 
that  the  substitiites  sold  to  him  are  free  from  arsenic  ? — 
I  am  quite  assured  that  he  wisihes  to  do  so,  but  he  has 
not  succeeded  ;  liis  pains  have  resulted  in  nothing.  We 
have  the  veiy  strongest  evidence  of  that.  If  liis  efforts 
had  been  suiccesisful  and  adequate  there  would  have  been 
no  Arsenical  Oommif.saon. 

1145.  I  ain  talMng  of  the  tilings  which  have  arisen  in 
conseq'ience.  Is  it  within  your  knowledge  that  the 
ma.aufaicliirers  of  th3se  tilings  are  themselves  taking  steps 
to  furnish  ihe  brewers  with  the  guarantee  of  purity? — 
Probably  they  aiT'i,  ji'st  now. 

1147.  ]^  it  at  all  unlikely  that  that  praotace  will  die 
down  and  that  those  guarantees  will  not  be  forthcoming 
in  the  future  ? — I  would  prefer  to  see  it  made  obligatory 
than  that  it  should  be  optional.  I  think  after  this 
terrible  lesson  it  would  not  do  to  leave  anything  to 
chance,  or  to  the  views  and  feelings  of  those  who  may 
be  engaged  in  that  special  business. 

1148.  But,  of  course,  you  have  a  double  check,  have 
you  not,  in  this  case?  No  doubt  the  manufacturers  of 
invert  and  glucose  will  take  steps  to  assure  themselves 
of  the  puriiy  of  the  oil  of  vitriol  which  they  take  into 
use? — Tliey  did  so  before  ;  BostooPs,  for  example,  as- 
sured us  aihat  their  chemist  was  assiduous  in  his 
examinations,  but  we  know  that  He  failed.  Our  present 
system  has  broken  down  ;  It  is  not  strong  enough  ;  it 
is  not  complete  enough. 

1149.  But  under  your  coming  system,  if  I  may  say 
so,  the  question  will  be  after  all  one  of  testing? — 
Quite  so.  We  have  very  great  confidence  in  Grovem- 
ment  inspection.  We  think  the  employment  of  more 
supervision  would  be  attended  with  very  good  results. 

1150.  I  wish  to  make  this  matter  quite  clear  to  you  as 
to  what  the  operations  on  your  suggestion  would"  be. 
In  the  first  instance,  the  man  takes  oil  of  vitriol  ;  no 
dwubt  he  will  get  a  guarantee  with  it.  He  will  take 
steps  to  authenticate  the  guarantee  By  means  of  the 
chemists  he  employs.  He  will  in  addition  have  to 
furnish  to  the  buyer  of  his  product  a  certificate  or 
WMTanty  of  its  purity? — Why  will  he  have  to?  He 
will  not  have  to.  He  may  if  he  likes,  but  he  is  not 
obliged  to.  What  we  want  to  do  is  to  make  that 
compulsory. 

1151.  Do  you  think  brewers  now^adays  would  take 
that  stuff  into  use  without  a  ^rarranty? — ^1  do  not 
think  he  would  nowadays,  but  we  have  t?'  look  to  the 
fu.ture. 


1152.  But  I  am  referring  to  the  future  in  so  far  as  ^ 
oil  of  vitriol  enters  into  manufactured  articles.    Do  you  E.  W. 
think  it  likely  that  the  brewer  will  neglect  nowadays   ^  — 
such  a  precaution,  and  allow  arsenic  to  enter  into  beer  ?  ^  Mar. 
— Well,  no,  I  do  not  think  he  will.    But  the  same  re- 

mark  might  be  applied  to  any  other  question  requiring 
an  Act  of  Parliament :  "  Do  you  think  that  any  class  of 
man  would  do  this  and  that  and  the  other  ? "  Probably 
the  answer  would  be  no.  but  none  the  less  the  Act  might 
be  needed. 

1153.  But  prior  to  this,  was  it  a  notorious  fact  that 
glucose  might  contain  arsenic  ?  It  might  be  known  to 
one  or  two  persons,  or  it  might  be  found  in  a  text  book, 
or  in  an  occasional  work ;  but  it  was  not  a  matter  of 
public  notoriety  amongst  analysts  that  such  might  be 
the  case? — Quite  so. 

1154.  And  tha4;  being  the  case,  do  you  think  it  is  at 
ail  within  the  region  of  probability  that  any  relaxation, 
of  caution  will  take  place  in  so  simple  a  matter  as  test- 
ing for  arsenic  ? — think  it  is  quite  likely  ;  I  think  it 
might.  At  all  events  it  is  just  as  weU  to  avert  it  if  we 
can  by  inspection  and  supervision. 

1155.  Yes  ;  but  my  point  is  that  your  suggestion  is  not  onl 
very  elaborate,  and  would  require  somewhat  costly  ma-  regards 
chinery  for  doing  something  which  there  does  not  seem 

to  be  any  public  necessity  to  do? — ^I  must  answer  in 
this  way :  I  can  scarcely  think  it  possible,  but  if  it 
should  be  considered  that  beer  itself  is  an  unimportant 
article  of  consumption,  the  same  Act  might  be  made 
to  apply  to  all  articles  of  food  with  very  great  advan- 
tage, so  that  we  should  protect  other  things  in  which 
glucose,  etc.,  may  be  used,  and  which  have  hitherto 
been  free,  and  which  are  free  to-day,  but  which  may 
be  contaminated  to-morrow.    Wo  do  not  know. 

1156.  But  I  suppose  the  same  warranty  as  to  purity 
would  attach  to  any  sample  of  glucose  if  it  were  known 
that  it  is  derived  incidentally  from  sulphuric  acid  ? — 
There  are  manufacturers  of  all  grades  and  importance 
with  works  of  various  sizes,  and  it  is  as  likely  as  mot 
that  some  of  the  smaller  ones  would  very  quickly  for- 
get about  this  calam'ty.  In  fact,  to-day  almost,  arseni- 
cal beer  is  being  sold  ;  it  is  an  extraordinary  fact,  and 
I  would  like  to  know  how  you  would  explain  that  ?  It 
simply  shows  m  my  view  vnaz  zneve  is  a  necessiuy  ror 
some  very  strong  supervision. 

1157.  No  doubt  arsenical  beer  has  been  sold  from  time 
immemorial,  and  it  is  only  the  accident  of  a  certain  large 
quantity  of  arsenic  getting  by  mischance  into  Bostock's 
gluc>s3  that. has  creiated  this  trouble? — Possibly,  and  it  is 
In  order  to  avert  a  repetition  of  these  very  grave  circum- 
stances that  I  would  recommend  these  precautions. 

1158.  (Chairman.)  I  presume  really  that  the  great  safe-  Warraj 
guard  produced  by  the  warranty  would  be  that  thicre  '^^ouldj 
would  be  someone  responsible  who  could  be  come  down  respon 
upon  if  an  article  is  found  impure,  and  you  contend  that 

that  is  pretferaible  to  the  present  voluntary  system,  when 
there  is  nobody  to  come  down  upon? — Yes  ;  at  the  pre- 
sent time  there  may  not  be  any  warranty  at  all. 

1159.  You  say  that  the  stipulation  of  a  voluntary  war- 
ranty  may  or  m'ay  not  be  carried  out? — ^Exactly.  I 

1160.  But  under  the  obligatory  system  if  a  person's 
goods  do  not  come  up  to  his  warranty  he  could  be  come 
down  upon  and  prosecuted? — ^Yes. 

1161.  (Professor  Thorpe.)  You  say  that  the  application 
of  the  Food  and  Drugs  Act  is  limited  because  you  cannot 
come  upon  the  manufacturer  but  only  upon  the  retailei 
of  the  article? — That  is  one  reason. 

1162.  What  I  want  to  get  from  you  is  the  machinery 
by  which  you  can  make  use  of  the  provisions  of  the  exist- 
ing law  to  effect  what  you  want.  You  could  have  gone 
for  the  brewer,  I  understand,  if  the  publican  had  had  a 
warranty  ? — Yes. 

1163.  Is  there  anything  to  prevent  any  pubHcan  who  Publi' 
has  a  free  house  from  requiring  a  warranty  from  a  brewer  ?  might 
 There  is  nothing  to  prevent  him  asking  him  for  it.  refuse 

1164.  And  he  can  refuse  to  deal  with  that  brewer  it  ^j^g  j, 
hie  does  not  get  it?— He  can  if  he  likes,  but  probably 
he  would  lose  his  own  business  if  he  did  so. 

1165.  Why? — There  may  be  a  demand  for  that  par- 
ticular land  of  article  which  is  sold  there,  and  he  cannot 
get  it  with  a  warranty.  On  the  other  hand,  there  are 
scores  upon  scores  of  houses  in  which  the  licence  is  m 
the  hands  of  the  brewer— the  great  majority. 

1166.  I  referred  to  free  bouses  ?— Yes,  in  the  relatively 
few  free  houses  it  would  perhaps  be  less  difficult  for  him 
f  n  giet  a  warranty. 
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1157.  You  say  it  would  be  less  difficult  to  get  the  war- 
ranty ill  the  cases  of  the  really  free  huuses  ? — tes. 

1168.  He  could  demand  it,  and  presumaibly  he  might 
get  it  l — Yes. 

1169.  In  the  case  of  tied  houses  you  wajit  some  ma- 
chinery which  connects  the  manufacturer  of  the  article 
•with  the  licensee  ? — Yes  ;  and  a  warranty,  I  think,  would 
do  that. 

1170.  Do  you  not  think  it  might  be  possible  under  the 
existing  law,  without  even  the  application  of  a  waiTaiity, 
to  connect  the  actual  manufacturer  of  the  article  with 
the  sale  through  his  own  agent  of  the  substance? — It 
would  be  very  A'fiicult  ;  it  is  very  difficult  indeed. 

1171.  But  the  case  has  never  been  tested,  has  it? — 
Similar  ones  have,  under  the  section  which  alludes  to 
a  guilty  knowledge.  It  could  be  trie'.l  under  that,  but 
you  cannot  prove  what  a  man's  knowledge  is.  You  can- 
not prove  that  a  man  had  guilty  knowledge  that  such 
and  such  a  thing  was  in  the  article  sold. 

1172.  You  think,  do  you,  that  the  law  requires 
amendment  so  as  to  connect  the  licensee  of  a  tied  house 
with  the  brewer  ? — Yes,  distinctly. 

1173.  (Dr.  Whitelegge.)  The  warranty  you  think  of 
goes  so  far  as  to  be  a  list  of  the  materials  employed? — 
Yes. 

1174.  It  diil'ers  from  an  ordinary  warranty  under  the 
Sale  of  Food  and  Drugs  Act  ? — Yes  ;  in  most  of  those 
articles  the  constituents  are  known. 

1175.  You  would  provide  for  a  list  of  the  materials 
employed,  including,  in  the  case  of  beer,  malt  and 
hops,  I  suppose  1 — Yes. 

1176.  And  the  proportions  in  which  they  are  used  ? 
— ^I  am  merely  making  a  suggestion  in  regard  to  the 
guarantee  of  the  purity  of  the  article.  1  do  not  think 
it  is  so  much  concern  what  proportions  of  ingredients 
are  used,  so  long  as  there  is  a  guarantee  of  purity. 

1177.  Do  you  think  the  guarantee  of  purity  which  is 
obtained  from  a  previous  certificate — in  the  case  of  Bos- 
tock's,  for  example,  from  Nicholson — should  form  the 
basis  of  a  certificate  issued  by  Bostock's  that  the  in- 
gredients were  pure  ? — Clearly  so.  The  warranty  must 
apply  to  the  manufacturer  of  the  acid  as  well  as  to  the 
manufacturer  of  the  glucose,  and  in  turn  to  the  manu- 
facturer of  the  beer. 

1178.  {Professor  Thorpe.)  That  was  not  quite  what 
was  in  my  mind.  What  I  was  referring  to  was  an 
independent  warranty.  I  take  it  you  did  not  mean  that 
Bostock's  warranty  should  be  based  upon  Nicholson's 
warranty  alone,  without  any  further  questioning  upon 
the  part  of  Bostock's  chemist? — No.  I  think  it  very 
necessary  that  their  stage  of  the  proceedings  should 
also  be  supervised. 

1179.  And  you  believe  that  the  result  should  be  in- 
dependently tested  by  them  ? — Certainly. 

1180.  {Dr.  Whitelegge.)  The  warranty  given  must  be 
based  upon  the  responsibility  of  the  person  giving  it, 
and  must  not  be  dependent  upon  warranties  received  by 
him  from  those  who  supply  him  with  his  materials  ? — 
Quite  so. 

1181.  Would  this  system  which  you  suggest  protect  the 
individual  consumer  of  an  article  such  as  beer  ? — I  think 
it  would. 

1182.  He  would  not  know  anything  about  the  war- 
ranty or  the  list  of  ingredients,  would  he? — ^It  might 
be  carried  a  step  further  if  necessar-^. 

1183.  But  you  think  of  it  as  coming  down  to  the  re- 
tailers ? — I  think  that  would  be  a  sufficient  warranty 
arrangement,  because  the  actual  retailer  would  be 
dealt  with  directly  by  the  Sale  of  Food  and  Drugs 
Act.  The  man  wlio  sells  the  article  is  the  one  who  would 
be  proceeded  against  in  the  event  of  any  impurity  being 
present. 

1184.  You  told  Professor  Thorpe,  if  I  understood 
you  rightly,  that  if  there  were  a  warranty  you  could 
proceed  against  the  manufa<?turers  in  the  case  of  beer  ? 
— Yes  ;  I  believe  so. 

1185.  Directly,  or  after  proceeding  against  the  re- 
tailer ? — ^After  proceeding  against  the  retailer,  who 
Would  produce  his-  warranty,  and  that  would  be  a  suffi- 
cient discharge  in  his  case. 

1186.  I  understood  you  to  recommend  that  there 
should  be  power  on  the  part  of  officers  of  the  local 
authority  of  any  district  in  which  the  food  is  consumed 
to  obtain  samples  from  the  place  of  manufacture  ? — 
Yes,  if  they  desire  to  do  sc. 
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1187.  Would  you  make  any  distinction  between  one 
authority  and  another,  or  would  you  extend  it  to  all 
sanitary  authorities  alike? — ^I  see  no  objection  to  such 
an  extension ;  but  primarily  I  had  in  my  mind  the 
great  cities. 

1188.  And  you  would  let  the  samples  be  taken  at 
whatever  distance  from  those  cities  ? — Yes ;  any- 
where, so  long  as  the  article  consumed  is  used  in  a 
great  city.  I  should  like  to  see  the  sanitary  authority 
of  that  city  armed  with  powers  to  go  into  other  dis- 
tricts from  which  the  food  came,  and  take  samples. 

1189.  Would  not  that  be  difficult  in  such  a  case  as 
Bostock's,  who  supply  sugar,  I  imagine,  over 
a  considerable  part  of  the  kingdom  ? — I  do  not  think 
it  would  he  more  difficult  tlian  in  the  case  of  another 
article  in  which  the  power  already  exists.  It  .voald 
not  be  more  difficult  than  is  now  the  case  in  the  mat- 
ter of  milk.  It  would  be  difficult  unquestionably, 
and  I  do  not  suggest  it  with  the  view  to  relieving  any 
other  responsible  people  from  their  obligation  id  ail, 
but  merely  as  an  additional  safeguard  for  the  great 
consuming  centres. 

1190.  if  MeaisTS.  lioBitoak  siipiply  ,sugar  to  a  large 
i:umb;r  of  brewers  who  'lisitrlbuta  their  beer  over  a  large 
poi-tion  of  the  kingdom,  would  that  not  give  a  largo  nuni- 
liev  of  local  autliorities  under  the  scheme  you  suggest  the 
light  to  come  at  any  time  and  take  samples  ? — Yes',  it 
would. 

1191.  Does  that  oonditiion  arise  under  the  precedent  of 
milk,  which  you  mentioned? — Yes,  certainly. 

1192.  A  large  number  of  local  authorites  have 
the  night  to  take  samples  of  milk  fj'o;ii  a  particular  farm  5 
— Yes  ;  Manche.'-'ter,  Liverpool,  Leeds,  and  other  placeo 
jiiiglit  all  be  sending  down  to'  one  farm  ,  there  is  notliir-^ 
io  prevent  it. 

1193.  {Chairman.)  I  think  you  wish  to  make  some 
fi'i'thcr  suggetst>iori  for  oonsideratdon  as  to  itihe 
repeal  or  modification  under  Section  3  of 
tho  Sale  of  Food  and  Drugs  Act  of  1875?— 
Ti.ere  is  always  a  dlfficulcy  in  the  a^lministration  of  Sec- 
tiion  3  of  the  Sale  of  Food  and  Drugs  Act  in  proving  that 
tihe  pefscn  sum'mujned  had  any  knowledge  of  the  composi- 
tion of  the  article  mixed  or  sold;  a-'d  the  question  of 
whether  that  clause  could  be  amemled  or  modtfied  in  any 
way  is  what  I  wish  to  call  attentnlon  bo.  I  have  nothing 
further  to  say  about  it.  It  is  a  clause  which  is  exceed- 
ir-:glv  difficult  to  deal  with — cn  fact,  it  Is  very  seldom  that 
any  proceedings  are  taken  under  that  s'ectton.  It  is  an 
Impossibiliity  to  prove  whad>  a  person  knows  and  what  he 
does  not  know. 

1194.  {T)r.  Tf'hifdcggc.)  Does  anything  occur  to  you 
short  of  actual  repeal  of  the  section  of  the  Act — Section 
5 — which  requires  guilty  knowledge  to  be  shown  in  the 
case  of  proceedings  under  Section  3? — No.  The  phras- 
ing of  Section  6  is  a  very  much  simpler  one.  "  If  the  arti- 
cle is  sold  to  the  prejudice  of  the  purchaser."  The  ab- ence 
of  proof  of  guilty  knowledge  is  no  defence  in  proceedings 
under  that  section,  and  it  is  very  much  more  useful  and 
simple  one  than  the  other.  It  is,  perhaps,  a  lawyer's 
question,  but  it  is  one  which  we  find  great  practical 
difficulty  in  working. 

1195.  {Professor  Thorpe.)  Have  you  brought  any  oases 
in  Liv?rpool  under  Section  3  ? — No. 

1196.  What  has  been  your  fate  when  you  broughib 
them  under  Seotion  6? — 'I  have  not  brought  them  before 
the  miagi'Strate.  They  were  laid  under  Secition  3.  They 
were  not  taken  bef  jre  tlie  magistrate  at  all. 

1197.  Have  you  not  token  any  action  under  the  Sale 
of  Food  and  Drugs  Act  at  all? — No  final  action. 

1198.  You  are  waiting  for  the  decision  in  the  Man- 
chester appeal  cases,  are  you  ?— No  ;  we  have  withdrawn 
our  cases.  We  were  advised  by  our  legal  advisers  that 
they  were  cases  which  should  be  withdrawn. 

1199.  Do  you  know  on  what  grounds  the  withdrawa 
was  i-.nade  ? — Tliere  were  several  grounds. 

1200.  Can  you  state  them  ?— The  difficulty  of  proof  of 
^'uilty  kiic  wledge. 

1201.  They  wen  brought  under  Section  3,  then? — Yes. 

1202.  Were  they  all  intended  to  be  brought  under  Seo- 
tion 3  ? — Yes,  and  there  were  other  groundis  also. 

1203.  Why  did  you  not  proceed  under  Section  6  ? — The- 
cases  in  Avhiloh  w©  hlad  laid  infonnations'  ^elated  to 
samples  taken  at  the  very  commenicement,  in  connection 
rr.'']\  which  il  was  o^\-ious  that  there  wa>s  no  guilty  know- 
ledge on  the  part  of  the  brewers ;  and  therefore  the  cases 
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"were  wiitlidra-wn  under  the  advice  of  oar  legal  depart- 
E.  W.  Hope.  meot.    They  were  ceases  of  samples  taken  very  early, 
I     »        ■which  had  loing  been  disposed  of,  aind  they  were  taken  at 
8  Mar.  1901.  a  time  when  no  one  knew — neither  the  ibrewers  or  any- 
"  one  else — the  s'ource  of  the  arsenical  contaminatdon.  In 

that  case  I  was  guided  altogether  by  the  law  officers  of 
tlie  Corporation. 

1204.  Do  you  yourself  see  any  difficulty  in  bringing  a 
oaisei  under  Section  6,  niaimely,  tliat  it  is  not  of  the  nature 
and  substance  and  quaJity  demanded? — We  miiglit  have 
done  that  ;  but  it  did  not  commend  itself  to  me  as 
appropriate  or  suitable  to  institute  what  would  practi- 
cally be  a  boiguis  proseoutaon  against  some  innocent 
pei-s'on,  when  we  ourselves  kneiw  whiat  ■ftiae  the  source  of 
the  mischief,  and  knew  jjei-fecibly  well  that  these  people 
agaiinst  wham  we  might  have  pioceeded  were  absolutely 
uninformed  and  had  no  knowledge  and  no  means  of  know- 
ing. 

1205.  I  am  not  going  into  the  etihice  of  the  case  at  all, 
but  the  point  yon  had  in  view  Avas  to  .stop  the  sale  of  tJiie 
article  ? — Exactly  ;  and  tliat  is  wliafc  we  did. 

1206.  How  ?  Only  by  tlie  voluntairy  action  of  the 
people  ? — It  Aras  stopped  within  t'n'O  or  three  days ; 
whereas  by  any  action  under  any  existing  law  it  might 
have  gone  on  for  three  weeks.  Our  object  as  a  sanitary 
authority,  as  a  body  guerd.ing  tlie  public  health,  was  to 
gi>ard  the  pulblic  health,  and  tJrat  we  did!  clfeabually  in 
the  way  I  have  already  described. 

1207.  But  you  wouild  not  have  hesitated  to  bring  a  miiUi- 
eellei-  into  Court  under  Section  6,  would  you,  although 
he  had  no  knowledge  that  the  milk  he  was  selling  con- 
tained waiter  ? — ■That  is  an  entirely  different  thing.  One 
is  fraud — a  perenniail  frand,  day  after  daiy  and  year  after 
year — that  is  a  common  fraud  ;  whereas  >tihis  was  a  thing 
witiiout  precedent.  At  that  time  it  ws  regarded  in 
tiie  iight  of  an  absolute  accident. 

1208.  True  ;  but  with  much  more  dangerous  conse- 
quences  ? — Thefrefore  it  was  more  promptly  dealt  with. 
If  it  were  an  offence,  it  was  not  an  offence  that  oould 
be  adequaiteily  dealt  with  by  a  fine  of  203.  inflicted  upon 
an  innocent  person. 

1209.  The  object  there  was  not  to  geit  a  fine,  but  to 
attain  piibilicity.  The  fine  is  not  a  deteiTcnt  so  much 
ais  tiie  talking  of  jjolice  action,  whidi  would  be  followed 
hj  a  legal  decision,  you  hoped,  in  your  favour.  That 
is  what  you  wanted,  to  secure  a  conviction  with  a  view 
to  stopping  the  sale  of  these  articles  ? — The  only  point 
wias  that  we  stopped  the  sale  of  it  several  weeks  before 
it  would'  have  been  possible  to  have  obtained  a  convic- 
tion. We  do  not  think  it  wonth  while  to  bait  a  trap 
for  publicans  with  human  lives.  Our  object  is  to  act 
at  once. 

1210.  {Chairman.)  Yon  say  the  work  of  the  authorities 
of  large  towns  would  be  enoranousiy  facilitated  by  the 
enactment  of  recommendations  such  as  you  jDropose — 
that  is,  that  the  officers  should  have  powers  to  go  into  the 
districts  wihere  tJie  manufactured  article  is  sold.  "Xou 
seem  to  lay  girea-t  weight  upon  that  ? — ^Yes  ;  I  think  that, 
would  be  a  very  valuable  power. 

1211.  And  make  it  compulsory  that  manufacturers 
sending  out  substances  containing  poison  sJiould  label 
them  ? — ^Yes,  should  so  iabe'l  them  ;  and  also  that  it 
should  be  the  duty  of  the  m^anuf e "i+zurers  of  food  stuffs 
to  ask  for  and  use  materials  free  from  poison,  that  they 
tliemselves  should  look  out  for  that  point  on  their  own 
account, 

1212.  (Dr.  Whitclcgge.)  Have  you  had  any  experience 
©■f  proceedings  on  warranty  after  proceeding  against  the 
retailer  ? — Yes. 

1213.  Have  you  been  successful  in  them? — Yes. 

1214.  Would  it  be  convenient  if  under  a  differetnt  Iw 
the  manufacturer  could  be  associated  in  the  first  hearing 
when  a  warranty  is  about  to  be  prodticsd  ? — I  think  it 
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would.     I  thuik  it  -would  save  time  and  simplify  tilings 
verj-  considerably.  E. 

1215.  (Professor  Thorpe.)  With  reference  to  the  last  g  ]yj~ 
suggestion  in  your  precis,  that  manufacturers  sending  cut 
substances  containing  poison  should  label  them, 
how  is  that  going  to  touch  the  oil  of  fitriol  LabeU" 
maker,  supposing  he  labeds  his  oil  of  vitriol  "Poison"?  poisons 
Oil  of  vitriol,  per  se,  as  poison  ? — Yes,  I  thougiht  of  that. 
It  is  ob^doiisly  poison — corrosive,  and  no  one  would  thimk 
of  drinking  it.  At  tJie  same  time,  if  it  contains  some- 
thing whicJi  it  ougiht  not  to  contain — an  additional  poison 
which  could  find  its  way  into  food  products,  in  connec- 
tion witJi  which  sulphuric  acid  is  to  be  used — then  he 
.should  so  label  it.  In  fact,  I  can  see  no  harm  in  his 
labelling  it  "  Poison,"  even  if  it  is  pure  acid.  He  can 
then  label  it  "  Pm-e  sulphuric  acid  " — ^that  is  to  say, 
label  it  what  it  is. 

1216.  What  you  want  to  do  is  to  differentiate  between 
d&leterious  sulphuric  acid,  so  to  speak,  and  the  pure 
article? — Yes. 

1217.  Why  not  at  once  say  "  sulphuric  acid  contalining 
araenic,"  or  "sulphiuric  acid  free  from  arsenic"? — Yes, 
that  is  an  admirable  suggestion.  I  simplj  put  it  in  its 
broadest  way. 

1218.  I  venture  to  think  that  it  is  not  sufficiently  dis- 
tinctive to  put  merely  "Poison.''  It  does  not  cover  what 
you  wish  it  to  cover  ? — Quite  so. 

1219.  (Chairman.)  I  take  it  that  these  recommenda- 
tions of  yours  do  not  apply  to  any  particular  body.  They 
are  general  to  everyone,  I  presume  ? — That  is  so,  ae 
well  as  to  this  specific  subject. 

1220.  (Sir  William  Hart-Dylie.)  Would  you  suggest 
that  in  each  case  the  purchaser  should  ask  for  a  guaran- 
tee of  purity? — Yes. 

1221.  Do  you  think  that  security  would  be  the  outcome 
of  that  demand  alone  or  do  you  think  the  purchaser  in 
such  a  case  should  have  better  protection  in  any  further 
way  than  by  this  simple  demand,  because  you  may  ask 
for  a  thing  and  not  get  it  ? — ^Quite  so.  My  suggestion  is 
to  impose  upon  him  the  obligation  of  asking  for  a  ;;iire 
thing,  letting  the  manufacturer  of  sulphuric  acid  know 
what  tlie  acid  is  required  for  If  that  is  an  obligation 
which,  rests  upon  the  purchaser  it  is  oaie  more  safeguard 
between  the  sulphuric  acid  manufactui'ers  and  the  puiblic. 

1222.  Has  it  not  been  indicated  with  reference  to  thifl 
catastrophe  and  loss  of  life  tliat  Messrs.  Nicholson  were 
not  awaxe  for  what  precise  purpose  this  material  they 
were  selling  was  to  be  used  ?— That  is  what  they  say. 

1223.  It  has  'been  urgetl,  has  it  not? — That  is  their 
etatament,  that  although  they  supplied  Bostodi's  with 
pure  acid  for  10  years  they  did  not  know  what  Bostock's 
business  was,  although  letters  from  Nicholson  are  ad- 
dressed "Messrs.  Bostock,  Sugar  Makers."  They  say 
they  did  not  knoiw  -what  Bostock's  were  ;  ibut  w»Miou/t 
warning  or  without  troubling  to  inquire  what  their  busi- 
ness was  they  suibstituted  the  arsenical  acid  for  the  othier. 

1224.  Made  from  a  different  and  vitiated  source,  and 
hence  the  disaster  ? — Yes. 

1225.  You  think  if  Messrs.  Bostock  had  been  com- 
pelled by  Act  of  Parliament  to  state  for  what  purpose 
this  material  was  to  be  used  this  disaster  might  have  been 
avoided  ? — Yes.  I  also  thiink  that  it  should  be  a  primary 
recommendation  that  manufactui'ers  sending  out  sub- 
stances containing  poison  should  so  label  them.  If  the 
sulphuric  arid,  which  in  Itself  is  poison,  conta'ns  ai'senic 
it  should  be  so  labelled.  Then  the  person  who  receives 
it  will  know  what  there  is  in  it,  and  he  will  guard  him- 
self. These  two  recommendations  are  safeguards  upon 
both  sides. 

1226.  It  would  be  a  two-fold  safeguard  on  the  part  of 
the  vendor  and  th,e  vendee  ? — Quite  so. 
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1227.  (Chairman.)  Yon  are  a  vice-president,  are  you  Tuot, 
of  the  Sooiety  of  Chemljcai  Industry  T — ^I  ain. 

1228.  And  a  membeT  of  the  Counail  of  the  IiiBtitute  of 
Chemiistry  ? — I  am. 

1229.  You  liave  also  been  the  consultiing  and  analyti- 
oal  chemisit,  with  considerable  pmotiee  and  experience, 
spreading  over  17  years,  of  the  teohnolugy  of  brewing  'i — 
Yes. 

1230.  May  I  aslc  yo-u  hoiw  this  conneotcon  oame  aibout 
■witJi 'regard  to  the  technology  of  brewing.  Have  you  been 
empiloyed  muicii  by  the  brewing  trade  ? — Very  largely 
employed  by  the  brewers  thrjugboiit  the  country  to 
advise  them  as  to  the  best  materiajls  to  employ  for  arriv- 
ing at  siaitisf«icd>ory  fermenitationis  ,in  connection  with  the 
barleys  they  have  to  employ. 

1231.  But  most  of  the  large  brewers  ecmployed  .{jheix 
own  analytical  chemist,  did  they  not  ? — I  am  consulting 
chemist  to  miamy  large  breiweries. 

1232.  For  instance,  you  might  be  summoned  by  any 
one  of  those  whom  we  may  call  for  the  moment  y<-ur 
clients,  and  they  might  rely  on  j'our  sei'vices  at  any 
time? — ^Tliey  consult  iiie  uith  reference  to  ajiy  questdoiiB 
oonneofced  with  the  tecibnioilogy  of  their  v/ork. 

1233.  And  you  clairni  to  be  not  only  an  analytical 
chemist,  but  a  specialist,  as  regards  the  brewing  itiiade? — 
I  think  I  may  fairly  olairai  thiat. 

1234.  You  have  Idndly  had  printed  for  us  a  statement 
of  the  priiicipal  podnts  on  which  you  would  like  to  give 
inforcrpaftion,  and  I  think  you  will  admit  the  firsb  two  or 
three  pages  ref  er  chiefly  to  things  wlidich  lead  up  to  your 
being  sunimicned  by  Mr.  Groves  when  this  senl'oue  state 
of  affairs  occurred  at  Mamcihostor  ? — ^They  bear  upon  the 
history  of  the  epitlemio  as  sJioiwing  the  steps  which  were 
taken  by  Mr.  Giioves  amd  subsetpasiitly  by  his  colleagues 
to  unrav?;  the  mysiter}-  and  arrive  at  the  truth  in  respect 
of  the  poisoning. 

1235.  As  a  resailt  a  committee  of  experts  was  ap- 
pdhited,  was  it  not,  to  advise  the  Manchester  brewe^rs 
as  to  what  tliey  should  do  in  the  emergency  ? — It  was. 

1236.  Mr.  Groves  will  be  shortly  giving  evidence  here, 
so  I  do  not  propose  to  question  you  so  much  on  all  these 
eiarher  stages  which  you  gj  through  in  your  precis,  which 
led  up  to  this  enquiry  ;  but  I  think  I  may  put 
it  briefly  by  a^sking  you  whether  Mr.  Groves, 
taving  suspected  somiethdng  seriously  wrong  with  regard 
to  his  beer,  immediately  sent  samples  vio  you  on  Novem- 
ber 17th  to  be  exa'nired,  on  the  suppositiion  that  some 
poisonous  form  of  lalcohol  was  present  ? — Yes'.  At  that 
time  be  had  reason  to  believe  that  the  beers  contained 
an  undue  amount  of  what  are  termed  the  higher  alcohols, 
that  is  a  comprehensive  teiim  amibcdying  a  great  many 
Bubstances,  and  he  asked  me  to  test  the  beei-s  to  see  if  I 
could  find  those  alcohols  present  in  the  particular 
samples. 

1237.  On  December  22nd  diid  you  recei\'e  an  intima- 
tion from  him  that  there  was  a  grave  suspicion  that  there 
was  aTsenic  ? — ^Yes. 

1238.  That  the  nxschief  which  caused  ihiis  great  alarm 
on  his  part,  was  not  occurring  from  the  higher  alcohols 
you  have  mentioned,  but  was  proceediing  from  the  actua.) 
presence  of  araenio  in  the  beer  ? — Tliat  is  so.  With  your 
permission  I  will  hand  in  the  letters. 

1239.  But  other  substances  did  come  under  suspicion, 
did  they  not?  Was  not  there  a  suspicion  on  his  part  at 
one  moment  that  some  poisonous  ingredient  had  got  into 
the  beer  through  the  medium  of  hiops? — ^The  first  sus- 
picion "^las  that  the  arsenic  was  introduced  by  tlie  hops  ; 
fit  had  been  stated  that  a  hop  merchant  in  Manchester, 
who  was  not  a  beer  drinker,  had  developed  symptoms  of 
notsoning,  and  it  was  assumied  he  had  done  so  through 
handling  the  hops.    That,  was  subsequently  disproved. 

1240.  That  was  clearly  disproved,  was  it? — Clearly 
disproved. 

124L  That  anv  mischief  accrued  from  the  hoRS  ? — 
Yes.                  -  ^ 

1242.  Then  you  were  informed  that  there  was  a  strong 
susipicion  as  to  brewing  sugars,  and  upon  analysis  you 
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round  arsenic  in  samples  of  these  sugars  there  were  sent    Mr,  A.  G. 
to  you  from  Messrs.  Groves  and  Whitnall's  brewery?  Sulamon. 
—Mr.  Groves  orougiit  up  samples  of  all  the  raw  mate- 
rials  he  employed  in  his  brewery,  and  as  soon  as  he  6  Mar.  1901. 

stated  that  there  was  a  possibility  of  the  sugars  being  

contaminated — invert  sugar  only  at  that  time  was  sup- 
posed to  be  contaminated  with  arsenic — I  at  once  pro- 
ceeded to  make  analyses,  with  the  result  that  I  soon  dis- 
covered that  both  the  invert  sugar  and  the  glucose  of 
Messrs.  Bostock  supplied  to  them  was  grossly  con- 
taminated with  arsenic. 

1243.  You  found  that  at  once  ? — ^Yes. 

1244.  Then  on  November  22nd  did  you  advise  Mr. 
Groves  that  an  expert  committee  should  be  appointed,  Appoint- 
uot  only  to  advise  his  firm  specially,  but  also  the  Man-  '"^nt  of  ex- 
chester  Brewers'  Association?—!  did  that  ior  this     3'- by^M^. 
son  :  Mr.  Groves  was  quite  prepared  to  take  the  inquiry  p^est^r 
upon  his  own  shoulders  ;   but  I  pointed  out  to  him,  ewers' 
after  reflection,  that  if  any  material  that  he  was  using  Association 
in  his  brewery  was  contaminated  with  arsenic,  tJie  mis- 
chief .would  probably  be  widespread,  and  would  not  be 

confined  to  his  particular  brewery ;  that  if  it.  were  a 
case  of  malicious  addition  of  any  arsenical  compound 
to  the  beer  or  materials,  it  would  probably  be  a  case 
of  murder,  and  I  did  not  feel  that  I  ought  to  take 
upon  myself  the  responsibility  of  acting  alone  in  such 
a  case,  I  did  not  feel  Mr.  Groves  ought  to  bear  an 
undivided  responsibility,  and  I  advised  the  appoint- 
ment of  a  Committee  to  investigate  thoroughly,  with 
the  view  to  stopping  the  further  spread  of  the  mis  -liief, 
and  I  suggested  the  names  of  the  gentlemen  who  sub- 
sequently agreed  to  .act. 

1245.  In  fact,  you  wished  to  cover  the  whole  ground 
that  could,  liumanly  .speaking,  be  supposed  to  be  covered 
by  the  .supply  throughout  the  district? — Exactly;  and 
to  that  end  I  suggested  that  Mr.  Groves  should  place 
himself  in  communication  with  the  members  of  the 
Association  of  Brewers  in  Manchester. 

1246.  Wlio  were  the  members  of  this  expert  com- 
mittee ? — The  members  of  the  expert  committee  were 
presided  over  by  Mr.  Fletcher  Moulton,  K.C.,  and 
consisted  of  Sir  Ijauder  Brunton,  Dr.  Stevenson,  Dr. 
Luff,  Dr.  Buckley,  and  myself.  We  constituted  the 
expert  committee. 

1247.  Sir  Lauder  Brunton  is  a  physician,  is  he  not  7 
— ^An  eminent  physician. 

1248.  And  Dr.  Stevenson  has  had  very  large  prac- 
tice as  a  specialist  in  poisoning? — He  is  the  most 
famous  of  our  toxicologists.  He  and  Dr.  Duff  are 
chemical  advisers  to  the  Home  Office,  as  is  well  known. 

1249.  {Sir   William   Church.)  Dr.  Luff  was  also  a 
physician  ? — ^Yes. 

1250.  (Chairman.)  You  informed  us  further  that  this  and  work  by 
comimittee   commenced   its   work   in   Manchester   on  them, 
November  29.    Have  you  .anythinf  further  to  say  witii 

regard  to  the  progiTO.s  of  that  committee,  wnat  aeter- 
mination  they  arrived  at,  or  what  steps  they  suggested 
should  be  taken  ? — The  first  meeting  of  the  brewers' 
committee  was  held  at  Manchester  at  9  o'clock  on  the 
morning  of  the  29th  November  ;  that  was  seven  days 
after  the  first  visit  of  Mr.  Groves  to  my  laboratory. 
At  this  meeting  we  were  informed  that  the  poisoning 
through  beer  was  then  known  to  be  widespread,  and 
that  it  was  by  no  means  restricted  to  any  one  particular 
brewery.  It  was  fu.rther  stated  that  Dr.  Ta.ttersall  had 
made  important  discoveries  as  to  locating  the  mis- 
chief m  the  invert  sugar  supplied  by  Messrs.  Bostock 
and  Company,  of  Liverpool,  and  that  Messrs.  Groves 
and  Whitnall  had  further  proved  it  to  exist  in  the  glu- 
cose supplied  by  the  same  firm.  When  I  compared  the 
analyses  which  I  had  made— they  were  numbered  sam- 
ples— with  the  references  which  Mr.  Groves  then  sup- 
plied me,  I  found  that  this  absolutely  agreed  with 
my  own  observations,  and  therefore  we  ^ad  strong 
prima  facie  evidence  that  the  .mischief  might  be  located 
m  respect  of  the  invert  sugar  and  the  glucose  supplied 
by  Messrs.  Bostock  and  Company. 

Then  a  long  discussion  followed  as  to  the  means  to  be 
adopted  for  combatting  the  miscliief,  more  especially 
with  resnect  to  the  prevention  of  its  spreading.  Dr 
Luff,  and  Dr.  Buckley  then  left  to  inspect  the  hoepitai 
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L=ises,  it  being  arranged  that  the  gentlemen  should,  if 
possible,  meet  me  and  be  present  at  the  meeting  of  the 
Manchester  Brewers'  Association,  which  we  had  been 
asked  to  attend. 

I  duly  attended  the  meetings,  first  of  the  Committee 
specially  appointed  to  report  to  the  Association  ;  and, 
secondly,  the  meeting  of  the  Association,  which  was 
very  lai'gely  attended.  In  my  opinion  fully  one  hundred 
were  present. 

The  meeting  was  addressed  by  the  chairman,  Mr: 
Bothwell,  who  then  invited  Dr.  Luff  and  myself  to 
speak  with  a  view  to  suggesting  what  measures,  and  par- 
ticularly what  preventive  measures,  should  be  taken.  I 
then  stated  that  this  was  evidently  a  case  of  widespread 
poisoning  of  a  terrible  character,  and  that  to  prevent 
further  poisonuvg  of  the  piibl'c,  vigorous  united  action 
by  the  brewers  was  indispensable.  I  stated  that 
the  investigation  had  thus  far  proved  that  the 
brewing  sugars  recently  supplied  by  Messrs. 
Bostock  and  Co.,  Limited,  were  poisonously  con- 
taminated. I  could  not  then  state  what  other 
materials  were  not  also'  contaminated.  I  did,  however, 
state  that  it  was  evidently  the  duty  of  the  brewers  to 
place  an  emibargo  upon  aE  beer  in  the  manufacture  of 
which  Bostock's  sugar  had  been  employed,  tO'  recall 
such  beer,  and  to  destroy  it  if  found  to  contain  arsenic. 
Furtlier,  it  was  their  duty  to  organise  a  system  of  test- 
ing so  that  all  teer  sent  out  for  consumptinn  should  be 
certified  as  free  from  arsenic.  I  asked  that  to  this  end 
they  should  place  themselves  unresei'vedly  in  the  hands 
of  their  Committee,  who  would  be  advised  by  the  Ex- 
pert Committee,  and  that  each  brewer  should  permit  the 
Committee  or  any  of  its  members  to  visit  each  or  eveiy 
brewery  to  take  samples  and  inspect  plant,  casks,  beers, 
and  materials  employed.  Dr.  Luff  strongly  supported 
my  demands.  We  then  withdrew  and  the  meeting  de- 
liberated, and  we  were  shortly  afterw^ards  informed  that 
the  meeting  had  by  resolution  g'ven  full  effect  to  the  re- 
commendations, and  had  pledged  atsellf  to  faithfully 
carry  them  out.  I  cannot  too  strongly  insist  before  the 
Royal  Commission  upon  the  genuine  loyalty  w'th  which 
the  Manchester  brewei-s  have  redeemed  this  pledge. 

On  tlie  same  afternoon  I  had  a  prolonged  interview 
with  Dr.  Tattersall,  and  subsequently  with  Dr.  Niven, 
from  whom  I  received  most  important  information. 
Meanwhile,  the  other  members  of  the  Committee  were 
proceeding  to  investdgate  independenitly  on  their  owti 
respective  lines. 

1251.  How  miany  brewer'.es  are  represented  on  the 
Manchester  Brewers'  Association? — -I  believe  they  num- 
ber some  50  odd.  I  believe  there  are  about  150  mem- 
bers, including  those  connected  w;th  the  trade. 

1252.  Both  of  Manchester  and  Salford  ?— Yes.  But  I 
think  the  brewers  number  about  50. 

1253.  Would  that  50  be  i  estricted  to  Manchester  and 
Salford  alone,  or  include  Liverpool,  for  instance? — I 
do  not  think  it  goes  to  Liveiipool,  but  it  goes  outside 
Manchester,  becruse  I  have  had  samples  from  members 
of  the  Association  sent  to  me  from  other  parts  than 
Manchester. 

1254.  That  might  indicate  a  I'ttle  alarm  on  the  pai-t 
o:  those  who  did  not  belong  to  the  Association.  They 
need  not  have  sent  those  samples  simply  because  they 
belonged  to  the  Association  1—1  ,mean  samples  sent  as 
membsrs  of  the  As^'^ociat'on. 

1255.  Did  any  recommendations  emanate  from  this 
Committee  with  respect  to  any  other  brewers  outside 
Manch'!ster,  outside  the  Association  ?— Our  recommenda- 
tions were  published,  in  the  form  of  reports  which  I 
have  here,  and  presumably  they  were  acted  upon  by 
others.  I  have  reason  to  believe  they  were.  Appendix 
No.  5.) 

1256.  They  appeared  in  the  public  Press?— Yes.  Pub- 
licity was  given  to  our  recwaimendations  at  the  earlief+ 
possible  moment,  with  the  view  to  getting  them  widely 
acted  upon. 

1257.  And  there  being  a  general  alarm  amongst  the 
public  and  in  the  trade  at  the  time,  it  would  be  natural 
that  intelligence  of  that  kind  would  be  eagerly  read?— 
That  was  the  view  of  the  Association, 

1258.  Any  hint  given  to  the  Association  at  that  period 
would  be  a  hint  to  the  puiblic  and  the  trade,  a  kind  of 
general  caution  1— Quite  so. 

1259.  It  says  in  your  precis  that  it  was  proposed  that 
they  should  place  themselves  unreservedly  in  the  hands 
of  their  Committee,  who  would  be  advised,  and  that  each 
>^rewer  should  permit  the  Committee  or  any  of  its  mem- 
bers to  visit  any  brewery.  Of  course,  that  being  agreed 
io  would  only  apply  to  the  Association!'— That  .only  ap- 


plied to  the  Association.  It  included,  as  far  as  1  know,  Mr.  A 
all  the  brewers  of  Manchester.  Sedan 

1260.  When  all  these  matters  were  published,  it  would 

not  throw  that  incubus  on  otlier   breiwers   except    the  '   

brewers  of  the  Association  ? — No  ;  but  it  did  include 
all  the  brewers  of  Manchester  and  district,  as  far  as  I 
know. 

1261.  You  had  sonne  15  samples  handed  to  you,  did  Aiseiu( 
you  not,  by  Dr.  Tattersall  for  investigaition,  aaid  you  Bostocl 
made  a  careful  analysis  of  tliem  ? — Yes.  Dr.  Tattersall  ^^'ig^'^s. 
gave  them  to  me  at  the  meeting  which  I  had  with  him 
on  November  29th,  with  a  letter  of  identification 
stating  that  he  had  obtained  them  from  Messrs. 
Bostock  and  Company,  Limited,  of  Garston. 
He  stated  they  represented  the  raw  mateiials 
which  were  being  employed  both  at  the  time 
of  his  visit  on  the  23rd  in  the  manufacture  of  glu- 
cose and  invert  sugar,  and  also  the  tinished  products  as 
they  were  being  sent  to  the  brewers.  Ho  further  told 
me  that  portions  of  the  above  sample.?  had  been  removed 
for  the  purpose  of  analysis.  The  samples  were  delivered 
by  him  to  Professor  Delepine  for  the  purpose  of  analysis 
and  he  handed  to  iiie  tliose  portions  which  had  not  been 
used.  I  then  maide  careful  analysis  of  these  sugars  and 
raw  inaterials.  I  soon  arrived  at  the  conclusion  thait  the 
materials  which  were  grossly  contaminated  with  arsenic 
were  invert  suga.rs  and  glucose.  The  other  raw  mate- 
rials employed,  and  enumeralted  1>y  me  in  the  list,  were 
not  eontaminated  with  arsenic,  with  tilie  exception  of 
the  sulphuric  acid  emiDioyed  in  the  niianiifacture  of  the 
dnrvert  sugar  and  the  glucose.  I  soon  found  that  this 
was  very  dangerously  loaded  with  arsenic.  I  have  here  a 
sample  of  some  of  the  acid  I  took,  about  a  dessert  spoon 
full  of  the  acid.  I  precipitated  the  arsenic  contained  in 
it  as  the  yellow  sulphide  of  arsenic.  This  was  diluted  m 
order  to  obtain  the  proper  precipitat/ion,  and  the  speci- 
men will  show  the  oonitaimination  of  that  acid  which  was 
employed  for  the  .manufacture  of  the  invert  sugar  and 
of  the  gluco'se.     {Specimen  cxliibiied.) 

1262.  These  raw  materials  all  emanated,  did  they  not, 
from  Bostock's  firm  ? — -I  was  so  assured  by  Dr.  Tartter- 
sall. 

1263.  The  Coammission  do  not  wish  to  bind  you  to 
stiateiments  in  regard  to  researches  which  are  not  yet 
quite  completied  as  regards  analysis  and  other  matters, 
but.  in  part  of  this  document  you  have  kindly  semt  us  you 
in'lioate  that  you  would  like,  perhaps,  to  be  furtheir 
examined  in  regard  to  certain  researdhes  you  are  now 
making  ? — I  should,  becau.se  my  analyses  are  not  com- 
plete, more  particularly  with  respect  to  the  traces  of 
arsenic  and  the  proper  means  of  quantitatively  determin- 
ing those  traces. 

1264.  I  think  it  would  be  useful  at  this  time  if  you  Quan 
could  give  this  informaifcion  to  the  Commission,  as  to  the  arsen 
highesit  and  lowest  quantities  reispeotdvely  of  arsemic  you  Nichi 
have  found  in  any  of  these  raw  materials  of  Messrs.  Bos-  acid 
took  ? — As  regards  the  sulphuric  acid,  I  found  the  deter- 
mination of  the  arsenic  a  matter  of  considerable  difficulty 
with  the  view  to  arrive  at  uniformity  of  result,  because  it 
was  so  loaded  with  arseiiiic  that  the  arseniiius  acid  pre- 
cipitated ca;ne  nut  as  a  copious  deposit.  I  regret  that  the 
Coroner  has  the  samiple  of  acid  ait  Liverpool,  and  I  am 
not  abi'e  to  show  it  to  ym.  I  hope  I  may  be  perraitttd 
to  show  it  at  a  later  stage.  Tlie  arsenious  acid  has  cry- 
stallised out,  and  kept  on  crystallising  out,  from  the 
acid,  and  therefore  it  made  it  difficult  to  determine  with 
uniformity  what  percentage  of  ar.?enious  acid  was  present 
in  the  sulphuric  acid,  but  it  may  be  taken  that  my 
results  varied  from  0-99  per  cemit.  to  1'7  per  cent,  of 
arsenious  acid.  As  regards  the  .glucoses,  they  varied 
from  0-04  per  cent,  to  0-07  per  cent. 

1265.  (Professor  Thorpe.)  What  are  limits  in  the  case  and 
fvf  the  glucose? — ^From  "04  per  cent,  to  -07  per  cent.  glace 

1266.  (Sir  William.  Ch'rirch.)  Tlie  sulphuric  acid  was 
pi-acticallv  speaking  a  saturated  solution  of  arsenious 
aoid  ? — Indeed  it  was.  Perhaps  I  may  be  permitted_  at 
this"  stage  to  show  some  specimens  which  will  bring 
home  to  the  minds  of  the  Oommission  the  extent  to 
which  these  sugars  were  contaminated. 

1267.  {Chairman.)  I  think  we  had  better  conclude  and 
fir.st  the  quantities  found.  What  dn  you  say  with  suga 
regard  to  invert  sugar? — They  varied  ivithin  similar 
limits.  The  samples  I  have  examined  of  Bostock  sugar, 
both  the  samples  of  Dr.  Tattersall  and  the  various 
breweries  from  which  I  took  them,  varied  considerably. 
!is  iu  <.'lit  b;  expected,  and  I  find  that  the  limits  [ 
have  given  will  fairly  cover  them  a^. 
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1267*.  {Professor  Thorpe.)  Do  you  say  that  the 
aauoimts  in  the  invert  were  tihe  same  as  tihwse  in  itihe 
glucose  ? — Substantially  ;  they  varied  a  good  deal. 

1268.  But  they  were  the  sa/me? — Between  the  same 
limits. 

1269.  That  is  surely  not  what  one  would  expect, 
because  the  same  proportion  of  sulphuric  acid  is  not 
used  in  the  two  processes? — There  was  probably  less, 
on  the  whole,  in  the  inverts  than  there  was  in  the 
glucose,  but  they  varied  very  much.  In  all  cases  they 
were  dangerously  loaSed  with  arseriic. 

1270.  But  as  a  practioal  maitter,  only  about  one 
half  of  the  oil  of  vitriol  would  be  useJ  in  the  manu- 
facture of  the  invert  than  in  the  manufacture  of  the 
glucose  ?— That  wduld  be  so. 

1271.  Therefore  you  would  expect  the  amount  of 
arsenic  to  have  relation  to  the  oil  of  vitriol  used? — 
That  would  depend  on  the  condit'on  of  the  animal 
charcoal  in  the  manufactory  at  the  time  the  invert 
was  made.  The  animal  charcoal  absorbed  a  very  large 
proportion  of  arsenic  in  the  process  ;  that  we  ascer- 
tained at  a  later  stage. 

1272.  (Sir  WiUiani  Church.)  i)ui-ing  the  filti-ation 
of  the  glucose  ? — Yes. 

1273.  (Chairman.)  You  said  that  you  were  supplied 
by  Dr.  Tattersall  wiith  the  list  of  the  different  breweries 
in  Mancfhester? — I  was. 

1274.  Which  were  supplied,  previous  to  the  detection 
of  the  epidemic,  by  Messrs.  Bostock  and  Company? — 
And  also  by  Dr.  Niven. 

1275.  Is  that  list  pnactically  complete  ? — believe 
it  to  be  coiiiiplete. 

1276.  I  think  we  should  "be  anxious  in  any  case  to 
have  the  names  of  these  brewers  whose  beer  was  found 
to  be  arsenical  ? — ^Perhaps  you  will  nermit  me  to  hand 
them  in  ? 

1277.  Yes.  You  have  your  samples,  and  I  presume 
you  will  have  no  difficulty  in  giving  the  names.  Would 
you  take  it  that  the  samples  sent  to  you  and  examined 
by  you  were  sent  as  specimens  that  would  be  sent  to 
each  one  of  these  brewers  in  Manchester? — do  not 
quite  follow  you. 

1278.  My  point  is  this,  that  you  had  a  large  number 
of  samples  from  Messrs.  BositocE  and  Company  that 
were  being  sent  out  ;  you  examined  these  samples, 
and  you  found  a  certain  number  of  them  contained  a 
great  amount  of  poisonous  matter.  I  understand  now 
that  you  detected  that  the  beer  supplied  by  these 
different  firms  was  also  poisonous  ? — visited  these 
rarious  breweries. 

1279.  How  do  you  differentiate  between  those 
breweries  in  Manchester  which  were  selling  beer  that 
had  a  poisonous  ingredient  in  it  at  the  time  of  this 
epidemic,  and  those  which  did  not  ? — By  analysis. 

1280.  By  analysis  of  each? — Yes.  I  visited  th^se 
various  breweries,  and  in  many  cases  I  took  samples 
myself,  and  in  other  oases  the  samples  were  sent  to 
me,  and  they  were  distributed  amongst  my  colleagues 
of  the  Committee  and  we  analysed  them. 

1?.81.  [Frofemir  Thorpe.)  Had  you  reason  to  know 
that  these  sa-mples  which  were  oVitained  by  Dr.  Tatter- 
sall from  Messrs.  Bostook  were  being  distributed  to 
the  various  breweries  P — I  had. 

1282.  {Chairman.)  There  were  two  analyses,  one  of 
the  raw  materials  from  Messrs.  Bostock,  and  the  other, 
which  was,  of  course,  the  important  one,  of  the  actual 
beer  being  sold  by  every  brewer  in  the  Assooiation  ? — 
He  handed  me  a  list  of  the  custom'ers  suppJied  in  the 
Manchester  distirict  liy  Messrs.  Bostock  and  Company, 
which  list  he  had  obtained  from  them  at  the  time  of  his 
visit,  and  he  marked  certain  names  of  brewers  on  that 
list,  out  of  which  clinical  cases  had  arisen,  and  in- 
vestigations were  proceeding  in  respect  of  these  clinical 
cases.  I  found  that  list  was  confirmed  and  somewhat 
expanded  by  Dr.  Niven  subsequently,  and  then  I  con- 
firmed the  experience  of  these  two  gentlemen  by  the 
analyseis  which  were  made  of  the  beers  th'at  came  from 
these  breweries  in  question. 

1283.  (Sir  William  Church.)  Is  that  the  18  breweries 
you  refer  to  in  your  precis  ? — ^Yes  ;  there  were  18 
breweries  in  Manchester  supplied  by  !Messrs.  Bostock 
and  Company,  and  otit  of  those,  eight  breweries  had 
cases  traned  to  them  of  arsenical  poisoning. 

1284.  Do  you  mean  traced  by  the  Medical  Officer  of 
Health  from  the  symptoms? — Traced  from  the  symp- 
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toms,  and  subsequently  confirmed  by  analysis.  But 
they  were  traced  m  the  first  instance  by  the  syjojotoms. 

1285.  {Chairman.)  Did  you  find  that  all  the  brewers 
who  had  been  supplied  by  Messrs.  BoBtock  had  a<rseni- 
cal  beer  on  tlieir  premises  ? — ^I  think  I  may  say  that  all 
the  18  brewers  who  were  thus  supplied  had  theiir  beer 
coiiitaminated  with  arsenic,  but  not  in  all  oases  was  it 
poisonously  contaminated.  In  some  of  the  cases  vhere 
were  only  traces,  because  they  were  using  a  very  small 
proportion  of  Bostock's  sugar.  It  became  really  a 
que  stion  of  a  trace  whiah  apparently  did  not  give  rise 
to  tlie  poisoniius  symptoinis  which  were  traced  troni  the 
clinical  cases.  They  were  not  what  one  would  call 
oases  of  gross  contamination.  In  only  eight  out  of  the 
18  was  tliere  evidence  of  gross  contaminaition  by 
arsenic. 

1286.  {Sir  William  Church.)  I  suppose  the  assump- 
tion being  that  the  beers  were  contaminated  in  propor- 
tion to  the  amount  of  Bostock's  materials  used.  But 
were  not  other  ]3eople's  materials  used  also  in 
Manchester  ? — Yes. 

1287.  (Mr.  Co.'^ino  Jlitia^or.)  Aud  possijbly  ihe  morle  i« 
which  the  materials  were  used  ? — Certainly. 

1288.  I  anticipate  that  if  a  considerable  amount  of  (Jreater 
priming  with  Bostock's  invei-t  sugar  was  used  that  beer  liability  of 
would  be  more  conitaminated  with  arsenic  than  beer  contaniina- 
in  which  only  arsenical  gluooise  was  used  for  brewing  1  tion  from 
— That  is  so,  because  during  the   process  of  brewing  i)rinung. 
we  have  found  a  considerable  proportion  of  the  arsenic 

is  eliminated.  Yeast  notably  appears  to  have  the 
power  of  absorbing  or  abstracting  a  very  considerable 
(juantity  of  ar.senic. 

1289.  (Chalrinan.)  You  mert-ion  in  your  precis  that  Casks  had 
an  examination  was  made  oi  casks  v/hich  had  previously  not  taken  up 
contained  beer,  and  tliat  scrapings  from  the  oasks  were  ars-enic. 
taken,  and  that  a  very  thorougn  examination  was  made 

with  regard  to  the  presence  of  arsenic? — I  considered  it 
most  important  to  know  that  the  cask  plant  had  not 
beciime  impregnated  wfith  arsenic. 

1290.  Would  there  be  any  other  portion  of  the  plaait 
in  the  brewery  that  might  require  the  same  examination 
with  the  same  objecib?— I  did  examine  it,  but  the 
cleansing  of  the  plant  of  a  brewery  is  so  very  t.nurotigh 
and  complete,  and  necessarily  so,  that  I  found,  as  I  had 
expected,  that  the  plant  itself  was  in  no  case  contami- 
nated. What  I  was  afraid  of  was  that  the  casks  might 
become  impregnated  with  arsenic  through  absorption  b;y 
the  wood,  and  therefore  I  divided  the  test  into  two  phases. 
I  scrapied  the  surface  of  casks  which  I  knew  had  con- 
tained the  poisonous  beer,  and  having  done  that  I  made 
deep  cuts  into  th,e  casks  and  submitted  them  to  analysis. 
In  no  case  did  I  find  anything  but  a  negligible  trace  of 
arsenic.  Therefore  one  was  justified  in  stating  that  the 
cask  plant  was  free,  and  that  they  were  entitled  to  con- 
tinue its  use. 

1291.  You  state  that  the  proportion  of  brewing  sugars  Variations  in 
employed  was  found  to  be  about  12  per  cent,  upon  the  ;n,io,int  of 
weight  of  malt  as  an  average  quantity.    Is  it  not  true  t-Jucose  used 
that  different  brewers  use  different  quantitc.es  for  the  hy  different 
saane  class  of  hem  ? — Yes,  it  varies  with  the  type  of  brewers, 
barley  they  employ.    If  they  employ  foreign  barley  they 

would  use  less  of  the  brewing  sugars  ;  if  they  employ  heavy 
land  barleys  they  would  want  to  use  more.  It  would  vary 
very  much  in  that  respect,  and  I  found  a  considerable 
variation  in  Manchester.  On  the  wliole,  I  found  the 
amount  of  brewing  sugar  employed  in  Mandhester  rather 
less  if  anything  than  in  otlier  parts  of  the  country. 

1292.  Was  that  dependent  on  the  saccharine  matter  to 
be  found  en  the  barley  ? — Not  so  much  on  the  saccharine 
matter  as  upon  the  other  constituents  of  the  barley  nralt- 
It  is  not  used  Avith  a  viiew  to  mike  up  the  deficiency  of  the 
barleys  in  saccharine,  but  more  to  dilute  what  are 
found  to  be  the  objectionable  constituents  on  certain 
barleys  for  the  production  of  light  beers. 

1293.  I  suppose,  broadly  speaking,  you  can  state  of 
your  own  knowledge  that  very  energetic  steps  were  taken 
by  the  brewers  in  Manchester  when  once  this  temble  dis- 
covery was  made  to  call  in  the  beer? — They  took  the 
most  energetic  steps  it  was  possible  to  take,  and  in  this 
they  placed  themselves  entirely  under  the  direction  of 
Mr.  Fletcher  Moulton  and  the  Committee.  They 
organised  a  laboratory  for  examination,  and  every 
barrel  of  beer  brewed  in  Manchester  by  members 
of  the  association  was  submitted  by  sample  to 
the  analyst.  Dr.  Miller,  and  his  assistants, 
and  no  tieer  was  allowed  to  be  sent  out  until 
it  had  been  pa.ssed  by  him.    All  the  barrels  of  beer 
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6  Mar.  1901.  or  form  this  label  was  placed  upon  them,  stating  that 

  they  were  no*"  co  be  sold  until  further  exam'ned.  {A 

copy  of  the  label  ivas  put  in.)  This  is  a  copy  of  the 
certificate  which  was  sent  out  witli  the  brewings  when 
they  had  been  passed  by  Dr.  Miller.  (A  copy  of  the 
ceriiiicate  put  in!)  And  th,is  is  a  copy  of  the  form  of  cer- 
tificate wMoh  was  put  in  the  public-house  windows.  {Cer- 
tificate put  in.) 

1294.  Wdtli  regard  to  the  calling  in  of  the  beer,  I  pre- 
of  beer.          sucie  th.it  a  great  quantity  of  beer  was  destroyed  ?— I 

saw  thouscjids  of  barrels  destroyed  myself. 

1295.  Was  there  any  difficulty  in  getting  the  trade  to 
return  their  beer? — Yes  ;  the  publicans  thought  it  a  sin 
to  destroy  such  good  beer.    They  frequently  stated  that. 

1295.  And  they  wire  pre;p.wed  to  risk  tJie  conse- 
quences?— I  would  not  go  so  far  as  that,  but  I  saj^  that 
the  brewers  experienced  great  difficulty  in  getting  the 
beer  returned. 

1297.  Could  tiie  brewers  liJave  taken  more  energetic 
steps  in  that  regard — could  not  they  have  sent  round  to 
such  licensed  victualler? — They  did,  and  they  did  more 
than  that  when  they  found  there  was  a  difiiculty  in 
getting  the  beer  back,  and  after  having  insisted  upon  the 
iabel  being  placed  on  eooh  cask  that  was  suspected,  Mr. 
Fletcher  Moulton  drafted  a  form  of  letter,  wlideh  was 
Kubjequently  sent  to  all  the  reitaiierB,  stating  lltat  they 
vended  such  beer  at  their  oiwn  risk  and  peril.  Af  ter  that 
the  bejr  wa«  rottirned  to  the  breweries,  and  it  was  aill 
destroyed. 

1298.  Dod  it  begin  to  came  back  then? — ^Yes.  Control 
ea.mples  from  the  breweiies  were  from  time  to  time  sent 
in  London  to  me,  and  I  am  in  a  position  to  state  now 
*liat  tlhere  is  no  arsenical  ccntacnination  beyond  neg- 
ligible traces  in  the  beer  of  Manchester  to-day. 

1299.  Was  anything  done  ■with  regard  to  the  bottled 
beer  that  might  have  been  sent  cut  to  grocers  or  wine 
merchants? — ^S'in)ila^  steps  were  taken,  I  under-stand. 
The  ;neasures  taken  were  fully  comprehensive  in  every 
respjot.  I  may  be  2>ermitted  to  add  tliat  it  required 
grpa4;  organisation  on  the  part  of  the  brewers  to  obtain 
the  recalling  of  this  large  quantity  of  beer  aavd  to  effeot 
its  destructit  n  ;  and  the  breu"ers  woTked  until  past  mid- 
niglut  many  nights  to  perfect  this  organisation. 

Exaniiti  1300.  Yiou  mention  that  Messrs.  Drake  ind  Company, 

tion  of  the  sugair  brokers  of  Mincing  Lane,  obtained  for  you 

brewing  saimple?  of  bre^^^ing  sugars  and  ma.terials  ? — Yes.  Wlten 
sugars  of  the  committee  of  expeits  returned  to  iLondon  it  was  de- 
other  firms,  cided  that  an  investigation  should  at  once  be  made  as  to 
the  pr^Fence  of  arsenic  in  all  miaiterials  used  in  brewing, 
and  to  this  end  I  asked  Messrs.  Drake  and  Oomipany,  as 
indepe.ident  sug'ai  brokers,  to  obtain  fox  me,  in  the  ordi- 
naay  war  of  busin'^sis,  samples  cun-ent  on  the  market  of 
all  the  brewing  sugars,  and  this  they  did  through 
differenii:.  cources,  and  they  were  then  submitted  to 
aruilysiis.  I  have  analysed,  I  think,  118  sampled  in  all, 
and,  with  the  exception  of  Boistoek's  sugai«,  I  found 
them  to  be  all  free  from  arsenic,  Tvitlh  one  exception,  and 
in  that  exception  I  found  a  mere  negligible  trace.  Then 
I  asked  Messrs.  Drake  and  Company  to  secure  for  me 
specimens  of  the  sugars  which  had  heeni  made  prior  to 
the  discovery  of  arsenical  poisoning. 

1301.  What  was  the  date  when  Messrs.  Drake  and 
Campany  let  you  have  these  samples  ;  was  it  before  or 
aft.er  the  30th  of  Nwember? — After.  It  would  be  about 
the  first  or  secomd  week  in  December,  lliey  were  send- 
ii)ig  them  in  from  day  to  day.  I  did  not  get  them  all  on 
one  day.    It  was  wh.en  w>  returned  from  jManchester. 

Ai-senic  1302.  Then  these  samples  were  obtained  some  con- 

found in  one  siderable  time  after  the  first  alarm  abotut  the  epi- 
ample  onlj-.  demic  ? — ^That  is  why  I  say  that,  having  satisfied  myself 
that  the  samples  in  current  use  were  pure,  I  then 
asked  Messrs.  Drake  to  secure  for  me  samples  which 
had  been  manufactured  previous  to  the  epidemic.  That 
they  did,  and  those  are  recorded  in  separate  analyses. 
In  that  case  I  found  the  trace  of  arsenic  in  one,  and 
in  all  the  others  there  was  no  arsenic  whatever  thait 
T  detected. 

1303.  "Wliat  abotit  the  trace  that  you  found  in  one 
case  ? — ^It  would  come  within  the  same  category  as  a 
trace  of  arsenic  in  some  of  the  samples  of  malt  spoken 

1304.  Would  it  be  such  a  trace  as  would  prove  in- 
jurious to  life? — I  could  not  speak  as  a  medical  man 


to  that ;  it  v.  as  not  'a  trace  that  the  medical  colleagues 
of  the  committee  would  so  consider. 

1305.  iJsot  sufficient  for  that? — Certainly  not.  It  was 
very  minute. 

1306.  I  believe  you  are  anxious  to  state  something 
with  regard  to  the  guarantees  exacted  by  ditferenit 
manufacturers  with  regard  to  the  purity  of  the  sul- 
phuric acid  employed  by  them  ? — We  thought  it  was 
advisable  to  inquire  how  the  manufacturers  of  the 
various  brewing  sugars  had  guaranteed  for  themselves 
and  the  brewers  that  the  suliDhuric  acid  they  employed 
was  free  from  arsenic,  and  we  ascertained  that  either 
they  used  sulphuric  acid  made  from  brimstone  or  sul- 
phuric acid  made  from  pyrites,  but  so  purified  that 
they  had  a  guarantee  that  it  contained  no  iron,  lead, 
nitrous  compounds,  or  arsenic.  I  myself  inspected 
several  of  these  forms  of  guarantee  which  were  given 
to  the  manufacturers  previous  to  the  outbreak.  I  then 
received  a  letter  which  was  sent  to  the  chairman  of 
the  Manchester  Brewers'  Association,  dated  the  I5<th 
December,  1900.  signed  by  all  the  makers  of  brewing 
sugar  in  the  Kingdom.  With  your  permission  I  will 
hand  the  letter  in.  It  runs  as  follows  : — "  The  com- 
mission appointed  by  your  association  in  its  interim 
report  states  that  its  investigations  point  to  the  con- 
clusion that  arsenic  has  been  found  in  certain  brewing 
sugars.  In  consequence  of  this  announcement,  the 
makers  of  brewing  sugars  in  the  United  Kingdom, 
other  than  the  firm  named,  have  mett  and  discussed  the 
question,  and  I  am  authorised  in  their  name  to  state  as 
follows  : — 'It  is,  land  always  has  been,  their  invariable 
custom  to  use  arsenic-free  acid  in  the  manufacture  of 
sugars.  They  have  never  known  any  other  course  pur- 
sued until  the  present  case.  They  are  ready  to  permit 
your  commission  to  verify  this  statement.'  Feeling 
sure  that  you  will  give  to  this  important  trade  the 
opportunity, — I  remain,  yours  faithfully  (Signed) 
Richard  Garton.  P.S. — I  subjoin  the  names  of  the 
firms  in  whose  behalf  I  make  the  above  statement. 
To  the  best  of  my  information  they  include  the  whole 
of  the  trade  with  the  exception  of  the  firm  mentioned 
in  the  interim  report  of  the  commission."  Then  the 
signatures  of  all  the  makers  are  appended.  Those 
names,  of  course,  do  not  include  the  makers  of  foreign 
glucose.  There  is  a  very  large  import  into  this  country 
of  American  and  German  glucose,  and  I  may  be,  per- 
haps, permitted  to  state  that  any  recommendations 
which  the  iRoyal  Commission  may  make  in  respect  of 
the  control  of  these  substances  would  have  to  include 
some  method  of  dealing  with  the  purity  of  imported  as 
well  as  home  manufactured  brewing  sugars. 

1307.  (Mr.  Cosmo  Bonsor.)  I  believe  a  few  months 
ago  there  was  a  very  large  importation  of  American  glu- 
cose?—There  is  a  very  considerable  trade  in  it  to-day. 

1308.  Did  you  find  any  sold  in  Manchester  ? — Yes, 
largely.  I  also  found  it  to  be  extremely  pure.  The 
German  product  is  also  quite  pure. 

1309.  You  just  now  spoke  of  tlie  various  samples  of 
sugar  which  you  tested,  and  in  which  you  only  found 
a  small  trace  ? — I  only  found  it  in  one  case. 

1310.  Could  you  tell  the  Commission  with  regard  to 
that  case  whether  it  was  one  in  which  imported  glucose 
or  home-made  glucose  had  been  used  ? — ^It  was  a  home- 
made glucose,  but  the  trace  was  negligible.  I  merely 
mention  it  because  it  is  only  right  to  give  a  full  account 
of  what  one  found.  But  it  may  be  ignored.  It  is  not 
a  case  in  which  one  could  for  a  moment  consider  that  it 
was  anything  but  a  negligible  quantity  as  compared  with 
the  loaded  quantity  found  in  the  Bostock  sugar. 

1311.  Have  you  any  idea  of  the  proportion  of  imported 
glucose  compared  with  the  home-made  article  ? — I  could 
not  g\ve  you  the  exact  figures,  but  I  could  give  you 
figures  that  would  enable  ynu  to  form  an  idea.  One 
firm  of  mauitfacturers  in  this  country  make  about  45 
per  cent,  of  the  total  anioimt  used  in  the  country,  and 
another  firm  make  about  25  per  cent,  of  the  total  quan- 
tity used. 

1312.  {Professor  Thorpe.)  You  mean  used  by  brewers? 
— Yes,  by  brewers  ;  I  am  only  speaking  of  the  brewers. 
The  other  quantities  of  imported  sugar  would  be  very 
large.  There  are  six  other  makers  of  brewing  sugars 
in  this  country,  including  Bostock,  and  the}^  account 
for  the  30  per  cent,  balance. 

1313.  Then  70  per  cent,  is  really  in  the  hand's  of  two 
manufacturers  ? — ^Yes. 

1314.  And  the  other  30  per  cent,  is  supplied  by  the 
remaining  manufacturers  plus  the  foreign  supply? — ^^Yes. 

1315.  (Mr.  C->smo  Bonsor.)  Is  foreign  glucose  very 
largely  used  in  the  manufacture  of  ginger  al^  and  that 
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cla&o  of  drink  ? — I  have  reason  to  believe  it  is  largely 
used. 

1516.  Is  it  in  Kops  aie  ? — I  could  not  specify  any  par- 
ticular make,  but  m  the  manufacture  of  what  are  called 
temperance  beverags-s,  which  include  a  large  variety  of 
preparations,  I  know  that  it  is  considerably  employed. 

1317.  {I'rufc.ssor  Thyrpc.)  Both  German  and  Ameri- 
can i — 1  should  say  both  German  and  American.  I  would 
not  speak  positively  as  to  that,  but  I  think  so. 

1318.  {Chairman.)  I  must  ask  you  a  few  questions 
with  regard  to  this  very  important  matter  of  the  t6s;t. 

•  Although  I  am  very  far  from  an  expert  in  these  matters, 
I  must  ask  you  one  or  two  questions  which  may  be  sup- 
plemented by  Dr.  Thorpe  atterwards.  You  say  that  m 
the  initial  stage  of  the  inquiry  a  very  severe  application 
was  made  with  regard  to  te,;t,  and  it  was  so  stringent 
that  it  would  frequently  not  pass  a  beer  brewed  exclu- 
sively from  malt  and  hops ;  and  you  further  urge  that 
what  really  was  required  in  t.he  emergency  was  a  teet 
that  would  permit  the  brewers  to  cany  on  their  trade 
whila  at  the  sauie  time  protecting  the  public.  I  should 
like  you  to  explain  that  statement  as  far  as  possible  1 — 
At  that  time  we,  in  common  with  all  other  experts,  I 
think,  were  unaware  that  malt  and  other  materials  used 
in  brewing  were  apt  to  contain  traces  of  arisenic  or  that 
they  did  contain  them.  We  advised  a  very  stringent 
form  of  what  is  known  as  the  Reinsch  test,  which  we 
recommended  Dr.  Miller  to  carry  out  before  he  passed 
any  of  the  beer  in  the  Manchester  district.  When 
he  came  to  apply  that  test,  he  found  that  he  could  not 
pass  many  beers  that  were  made  only  from  malt  and 
hops,  and  also  beers  brewed  with  admittedly  pure  brew- 
ing sugars.  We  found,  thait  oei'tain  indica/tdons  which 
analysts  not  versed  in  the  analysis  of  beer  for 
arsenic  would  have  ta/ken  as  indications'  of  arsenic,  not- 
aibly  tilie  blackeniing  of  the  copper  in  the  test,  was  not 
due  tio  the  presence  of  arsenic  ait  all,  but  to  certain  con- 
sitituents  wbioh  miight  looaily  ari.^  in  the  water  and  in 
the  materials  legiltimately  eimployed  in  the  manufaoture 
of  beer.  Therefore  we  had  to  modify  our  test  after  con- 
s^iltation  with  tlie  medical  autJiorities,  so  that  wo  were 
sure  'that  all  beer  tliaJt  went  ouA  for  consumption  would 
be  free,  wihiist  permittiing  'the  brewer  to  carry  ion  his 
legitimate  practice,  leaving  it  to  a  \aki&x  period  to  imvesti- 
gate  'tihe  question  of  traces  we  had  discovered,  and  to 
deal  with  them  in  anotilier  manner  at  a  later  stage.  The 
test  was  only  intended  to  be  provisional,  and  it  was  one 
wiliich  we  were  assured  would  adequately  protect)  the 
pujblic,  and  we  have  reasoai  to  know  that  it  has  done  so. 

1319.  In  fact,  you  d-ealit  with  the  whole  question  as  a 
very  grave  public  one,  and  your  chief  object  ^™s  to  pro- 
tect the  public  in  tliat  emiengenoy  ? — Quite  so. 

1320.  You  were  rather  loolcing  to  the  future  for  farther 
investigation  ? — ^Yes,  with  respect  to  traces. 

1321.  Which  you  had  never  previously  snspected  ? — 
No. 

1322.  You  further  state  that,  so  faa*  as  your  investi- 
gations have  gone,  you  have  satisfied  yotirsedf  that  there 
may  be  serious  indications  of  arsenic — ^for  instance,  that 
of  the  blackening  of  copper,  which  may  be  absolutely 
misleading? — Absolutely  I  should  like  to  show  the 
Commission  an  instance  in  point. 

1323.  Tlie  blackening  of  copper,  then,  is  no  oeiftain 
indication  of  the  presence  of  ai'senic? — No.  Here  is  a 
blackened  copj^er  produced  from  a  beer  whicli  does  not 
contain  a  ti'ace  of  arsenic.  That  would  be  condemned 
by  analysts  not  previously  intimat-e  with  the  analysis 
jf  beer  for  arsenic.     {Specimens  exhibited.) 

1324.  That  is  the  original  metal?— Yes. 

1325.  {Professtir  Thorpe.)  Would  not  any  process  which 
would  reduce  any  sulphuretted  compound  give  thoit. 
blackening  ? — Precisely,  and  that  is  what  it  was  cau&ed 
by.  It  was  not  previoaisly  known  to  analysts,  who 
would  not  be  versed  in  the  manufacture  of  beer. 

1326.  {Mr.  Cosmo  Bonsor.)  Would  that  be  injurious 
to  health  ? — Not  in  the  least. 

1327.  {Professor  Thorpe.)  Do  you  mean  to  say  that 
anybody  would  bring  a  charge  against  a  beer  on  a  test 
of  that'  character  1 — I  would  not  go  so  far  as  that,  but  I 
have  seen  cases  in  which  the  blackened  copper  has  been 
nhought  quite  sufficient  indication  until  we  pointed  out 
that  it  T/as  no  indication  whatever  in  cj^ime'-' ior-  wiHi 
beer. 

1328.  Do  you  mean  to  imply  that  a  pulblic  analyst 
would  actually  bring  a  case  into  a  police  court  on  evid- 
«nce  of  that  character? — ^I  would  not  like  to  go  so  far_as 
that,  but  1  have  had  cases  brought  before  me  in  which 
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the  analyst  had  pointed  out  these  blackened  coppers  as  A.  G. 

indicating  the  presence  of  arsenic  in  beer.     On  several  Salamon. 
occasionis  I  have  had  such  cases,  and  it  was  that  which  led 
to  the  necessity  of  our  puttuig  into  the  report  the  state- 
ment tliat  the  blackening  was  no  indication. 

1329.  {Chairman.)  Are  you  satisfied  that  you  kave 
proved  the  value  of  the  Reinsch  test? — I  am  quite 
satisfied  that  it  has  protected  the  public.  It  was 
provisionally  recommended,  but  when  it  came  to  be 
worked  out  more  in  detail,  and  one  got  thoroug'hly 
practised  in  doing  hundreels  uf  tests,  one  found  it  was 
much  more  delicate  tlian  one  had  previously  antici- 
pated. Whereas  we  thought  it  would  protect  the  jjublic 
against  one  part  in  a  million  and  a  half,  we  now 
find  that,  properly  ajJplied,  it  would  protect  them 
against  one  part  in  three  millions,  and  I  am  informed 
by  medical  authorities  that  such  a  trace  as  one  part  in 
three  millions,  at  any  rate  for  the  purpose  with  which 
we  have  had  to  deal  with  it,  is  absolutely  negligible. 

1330.  I  think  there  was  another  distinct  case  of  a 
large  brewery  where  you  had  a  sample  to  test,  and 
found  it  veiy  much  contaminated  -with  arsenic? — Yes. 

1331.  Vvas  this  brewery   connected  with  the  Ma«- 
chester  Association  1 — Not  in  any  way  whatever. 

1332.  Was  it  a  Lancashire  brewery? — No. 

1333.  It  was  distinct  altogether? — ^Yes.  They  sent  me 
samples  of  the  beer  to  test  for  arsenic.  I  mention  it  be- 
cause I  applied  this  Reinsch  test,  and  I  at  once  saw  the 
distinct  crystals,  and  they  so  much  resembled  those 
that  I  had  seen  in  the  case  of  the  B'ostock  beers,  and 
knowing  as  I  did  that  tliis  brewery  controlled  a  very 
large  district,  I  sent  them  a  telegram  stating :  "  Do 
not  on  any  account  send  out  ;  report  follows."  Then 
I  sent  them  the  following  letter:  "I  have  very  carefully 
examined  tlie  sample  of  beer  you  have  submitted  to 
me,  and  regret  to  inform  you  tiiat  the  same  is  grossly 
contaminated  with  arsenic.  In  my  opinion  it  would  be 
extremely  dangeious  to  allow  this  beer  to  go  into 
consumption,  and  I  advise  that  it  be  destroyed  at  once. 
It  is  quite  as  much  contaminated  as  any  of  the  worst 
samples  which  led  to  the  grave  results  in  Manchester. 
I  should  be  interested  to  know  whether  you  have  been 
brewing  with  Bostock's  sugars.  _  You  must  please  under- 
stand that  my  report  is  intended  to  be  oi  a  very  serious 
character,  and  it  is  my  duty  to  warn  you  that  you  will 
mil  a  very  great  risk  in  permitting  this  beer  in  any 
shape  or  form  whatever  to  go  into  consumption."  Upon 
receii^t  of  this  letter  further  samples  were  submitted, 
representing  eight  distinct  brewings  ;  and  on  the  14th 
December  I  repoited :  "I  regret  to  have  to  inform 
you  that  each  one  of  these  samples  contains  very 
notable  quantities  of  arsenic,  and  that  it  will  be  found 
qtute  unsafe  and  even  dangerous  to  send  them  out. 
It  is  mjr  unpleasant  duty  to  have  to  tell  you  that, 
in  my  opinion,  you  have  no  alternative  but  to  destroy 
these  beers.  They  could  never  be  rendered  free  from 
danger."  Tliey  then  gave  me  the  source  whence  they 
were  obtaining  their  brewing  sugars,  and  I  found  it 
was  from  an  agent  of  Bostock  and  Company.  My 
point  is  that  by  this  test  we  were  able  to  detect  the 
Bostock  sugar  in  a  beer  from  a  remote  part  of  England, 
and  that  the  test  enabled  me  to  telegraph  tliem  in  terms 
strong  enough  to  stop  them  sending  out  the  beer,  and  to 
cause  it,  as  I  subsequently  did,  to  be  destroj^ed.  I  -had 
a  similar  case  from  a  brewery  in  the  Midlands  where  this 
same  test  was  applied,  and  where  I  ag£iin  detected  what 
I  think  I  may  term  Bostock  crystals  of  arsenic. 

1334.  {Sir  William  Church.)  You  merely  mean  by 
Bostock's  crystals  of  arsenic  a  large  quantity  of  arsenic? 
— ^A  particularly  large  size,  which  I  could  demonstrate 
if  wanted.  On  inquiry  I  found  Bostock's  sugar  had 
been  used,  and  the  beer  was  stopped  going  into  con- 
sumption. I  therefore  point  to  this  fact,  that  the  tes' 
which  the  committee  devised  did  adequately  protect  the 
public  when  properly  applied. 

1335.  {Chairman.)  Have  you  anj^  suggestion  to  make  Further  ex- 
in  regard  to  safeguarding  the  public  in  the  future  from  perinients  in 
a  disaster  such  as  this  which  you  have  described? — I  progress, 
would  wish  with  permission  to  defer  my  suggestions  until 

I  present  a  further  set  of  experiments  which  I  am  con- 
ducting in  conjunction  with  my  colleagues,  but  I  may 
say  this,  that  obviously  steps  must  be  taken  to  prevent 
any  suliihnric  acid  made  through  pyrites  being  used 
in  the  manufacture  of  sugar  unless  it  is  previously  certi- 
fied as  ab-solutely  free  from  arsenic  and  other  injurious 
substances  or  intcredients,  or  the  acid  must  be  made  from 
brimstone,  in  wh'ch  ':'ase  no  poisonous  contamination  is 
to  be  apprehented.  But  that  again  involves  very  serious 
considerations  because  of  the  possibility,  unless  some 
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Mr.  A.  (i.  P^i'ticular  form  of  brimstone  is  employed,  of  introducing 
Sulamon.     i>tlier  possible  complications.      Therefore  I  would  ask 

  that  my  evidence  upon  this  point  may  be  deferred.  But 

--6  Mar.  190] .  i  would  point  to  this,  that  in  any  steps  which  may  be 

  taken,  or  any  recommendations  that  may  be  made,  the 

question  of  the  imported  sugar  must  not  be  lost  sight  of, 
because  it  would  not  either  be  just  nor  would  it  safe- 
guard the  public  to  lay  down  certain  restrictions  in  respect 
of  the  manufacture  of  our  liome  products  and  not  to  exact 
similar  guarantees  in  respect  of  imported  articles. 

1336.  {8ir  William  Church.)  When  first  Mr.  Groves 
referred  to  you  did  he  ask  you  whether  what  are  called 
the  higher  alcohols  were  represented  in  the  beer  or 
whether  there  was  an  undue  proportion  of  them? — He 
asked  me  whether  they  were  present  in  any  of  them  in 

■  albnormal  amounts. 

1337.  Have  you  any  information  as  to  the  effect  of 
them  upon  man  1 — ^No  ;  I  could  not  speak  with  authority 
as  bo  their  physiological  or  their  toxic  effect. 

Brewers'  cus-  ■    1338.  I  did  not  qu.te  follow  the  explanation  that  you 
torn  to  mix     gave  of  the  Manchester  brewers  using  such  a  mixture  of 
their  sugais.   glucose  and  sugar? — I  found  to  my  suiprise  when  I  in- 
vestigated the  brewing  of  the  Manchester  brewers  that 
they  did    not  only  use  one   manufacture  in  their 
breweries. 

1339.  You  say  it  is  to  keep  up  the  quaLiliy  of  the  manu- 
faeturo  land  kjep  down  the  price  ;  I  do  nut  quite  follow 
that? — assume  that  was  their  reason  for  using  more 
than  one  manufacture  ;  but  in  every  brewery  I  went 
into  I  found  they  were  using  at  least  two,  and  sometimes 
three,  different  makes  of  brewing  sugar.  They  were 
using,  for  instance,  Bostock's,  Garton's,  or  Manbre's, 
and  an  American  sugar,  and  they  were  mixing  them, 
and  I  say  that  that  was  the  reason  why  this 
poisoning  was  not  much  more  widespread  than  it 
was.  I  thinli  the  reason  they  used  them  was 
that  they  kept  up  the  quality  of  the  various 
makers  by  letting  them  all  supply  a  quantity 
of  each  make  of  sugar,  and  at  the  same  time 
kept  down  the  price.  In  that  connection  may  I  be 
permitted  to  state  that  I  have  madis  an  examination  of 
hundred'-;  of  im"oices  of  the  prices  paid  for  thtse  brewing 

Price  of  Bos-  t^ugars,  and  I  found  that  the  price  paid  for  Bostook  sugar 
tock's  sugar,  by  the  Manchester  brewers  was  just  as  high  as  that  paid 
to  the  otJier  makers. 

1340.  It  wa«  not  that  part  I  did  not  understand  ? — ^I 
8'hould  like  to  be  perjEitted!  to  exhibit  these  invoices.  The 
price  of  the  glucose  was  10s.  6d.  per  owt..  in  the  case  of  the 
Bostook  sugar  at  the  same  date  as  the;v-  were  paying 
10s.  6d.  to  Manlbre's  ;  and  I  found  the  same  to  obtain  for 
invert  .sugar  tJiroughout  the  vmtiou's  breweries  in  Man- 
chester. Tbuis  we  have  tstablished  the  fact  that  they 
were  <not  used  for  the  purposes  of  economy. 

1341.  {Mr.  Cosmo  Bonsor.)  I  take  it  most  of  these 
sugars  are  sold  through  travellers  ? — I  think  so. 

1342.  It  is  a  question  of  the  traveller  calling  on  the 
brewer,  and  eacli  traveller  gets  his  order  in  turn,  as  long 
as  the  pri'";  and  quality  a're  the  same  ? — I  think  that  must 
be  so. 

Arsenic  in  1343.  (>S7r  William  Church.)  Did  Dr.  Miller  report 
all-malt  beer  that  he  could  not  pass  b'eers  which  he  knew  had  been 

•brewed  from  malt  and  hops  only  ? — In  certain  oases  they 

would  not  pass  the  first  test. 

1344.  Because  they  were  contaminated  with  arsenic? 
— With  traces. 

1345.  These,  I  suippOse,  were  beers  tliat  were  brewed 
by  fijms  which  had  been  using  Bositock's  materials 
before  ? — I  should  say  not  in  all  oases ;  in  fact,  I  know 
it  was  not  so  in  all  cases.    But  in  many  cases  it  was 


found  that   the   best   way  to  get  absolute   freedom  jffj. 
from  arsenic  was  to  employ  a  much  larger  proportion  ij^j^'^ 
of  brewing  sugar  than  had  hitherto  been  used,  and  so  « 
dilute   the   negligible  trace  of  arsenic   in   the  malt.  <>  Mar 
Tlie  arsenic  in  the  malt  is  a  matter  that  can  be  easily 
dealt  with.    There  is  no  difficulty  in  talcing  the  arsenic 
completely  out  of  malt,   and  producing  a   malt  that 
does  not  contain  any  arsenic  at  all.    I  shall  be  prepared 
at  a  later  stage  to  show  the  many  analyses  we  have 
made  in  connection  with  that  subject  and  to  trace  to 
the  very  bed  rook  the  reason  and  origin  of  the  arsenic 
in  traces  in  malt.    But  it  must  not  be  for  a  moment 
assumed  that  those  traces  bear  any  sort  of  comparison 
to  the  arsenic  that  has  been  found  in  these  Bostook 
sugars,  and  which  caused  this  outbreak. 

1346.  But  still  the  fact  remains  that  i)r.  Miller  did 
find  traces  of  arsenic  in  this  beer?  It  was  not  traces 
of  darkening  of  copper  from  other  substances,  but 
really  was  arsenic? — It  really  was  traces  of  arsenic. 

1347.  Have  vou  formed  any  opinion  in  your  own  ]>^'q  tj., 
mind  as  to  Wiiat  is  a  negligible  quantity? — I  would  aiseni 
S'  oner  see  none  at  all,  and  I  think  it  is  quite  feasible  inostl 
and  practicable  for  the  brewer  to  brew  with  malt  which 
contains  no  arsenic  w^hatever,  and  I  may  say  that  the 
bulk  of  beer  in  the  United  Kingdom  to-day  does  not 
contain  a  trace.    It  is  only  when  the  maltsters  employ 
cheap  materials  to  compete  with  the  taxation  of  the 
brewer,  the  economy  they  are  bound  to  effect  to  keep 

pace  with  that  taxation,  that  they  run  into  these  pos-  an 
sibilities  ;  but  the  malt  can  be  made  so  that  it  does  '"^cess 
not  coDtain  a  trace  of  arsenic.  iiialt. 

1348.  But  you  would  rather  not  express  any  opinion 
yourself  as  to  what  quantity  of  arsenic  might  be  present 
in  beer  without  being  prejudicial  to  health? — ^I  think, 
with  all  respect,  that  the  statements  which  have  been 
made  as  to  the  quantity  of  arsenic  wtlien  it  deals  with 
traces  are  most  delusive.  They  are  estimates,  not  de- 
terminations. When  one  finds  a  mirror  such  as  that, 
which  represents  50  grammes  of  a  malt,  and  then 
ventures  to  state  how  much  that  corresponds  to  in  a 
pint  by  a  comparison  with  similar  mirrors,  I  do  not 
regard  it  as  accurate  work  at  all.  (Specimens  shown.) 
This  is  100  times  the  quantity  of  one  of  the  Bostook 
sugars,  and  by  comparing  the  two  yon  will  see  the 
difference. 

1349.  Are  crystals  ^a.sibl€  by  the  microscope  in  both 
cases  ? — Xot  in  that  case  ;  but  I  should  like  to  show  you 
■some  of  these  specimens.  {Further  specimens  shown.) 
Here  are  the  coppers  that  I  obtained.  Those  copp&re 
would  represent  the  arsenic-free  coppers  of  the  mate- 
rials other  than  the  sulphuric  acid,  and  that  brewing 
sugars  given  to  me  by  Dr.  Tattersall.  They  are  free. 
That  represents  one  of  the  bad  Bostock  sugars,  and 
this  another.  That  grey  is  very  typical.  If  the  sublimate 
is  examined  under  the  microscope  the  crystals  are  ex- 
ceedingly distinct.  I  would  very  much  like  to  have 
the  opportunity  either  of  handing  these  to  Dr.  Thorpe 
to  exhibit  to  tlie  Commission  under  the  microscope 
or  of  exhibiting  them  myself,  because  there  is  something 
to  be  learned  here  in  respect  of  traces.  I  find  that  ii 
you  take  50  grammes  of  a  malt,  and  find  a  distinct 
trace,  and  then  put  it  through  this  test  and  get  it  in 
the  form  of  a  siiblimaite,  there  is  always  a  minute 
crystal,  as  compared  with  relatively  very  large  crystals 
which  one  gets  with  the  test  if  there  are  any  notable 
quantities  present,  such  as  in  the  case  of  the  Bostock 
sugars. 

1350.  Ton  spoke  almost  las  if  you  could  identify 
arsenic  from  Bostock's  sugar,  but  it  is  only  because  of 
there  being  a  large  quantity  that  you  get  much,  larger 
crystals  ? — Larger  crystals,  yes. 
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FOURTH  DAY 


At  Westminster  Pai.ace  Hotel. 


Thursdmi,  1th  Marrh  1901. 


PRESENT  : 

The  Right  Hon.  Lord  Kelvin  'in  the  Chair). 


The  Right  Hon.  Sir  William  Hart-Dyke. 
Sir  William  Church. 
Mr.  Cosmo  Eonsor. 


Professor  Thorpe. 
Dr.  Whitelegge. 


Dr.  But'HANAN,  Secretary. 


Mr.  Alfred  Gordon  Sat.amox,  recalled. 


1351.  {Professor  Thorpe.)  You  told  us  iahat  your  first 
-ommunioa-i'ion  with  Mr.  Groi^es  with  rcspeot  to  this 
jatastrophe  was  in  ooinn-eotion  with  a  request  from  hiaii 
.0  examine  the  beer  for  the  presemice  of  higher  alcohols  ? 
-Yes. 

1352.  It  wiiuld  be  interesting,  I  daresay,  to  the  Oom- 

liiission  to  kiiiO'W  precisedy  whait  you  did  in  sajtisfying  him 
as  to  the  absence  or  presence  of  the  higher  alcohols? — 
1  have  already  stated  that  I  only  weint  a  very  little  way 
!!i  thie  iriveis'ti^gation.  I  hiad  very  little  time  in  between 
ihe  request  to  investigate  for  the  higher  alcoh'ols  and  tilie 
visit  of  Mr.  Groves  and  when  he  informed  me  by  telegram 
that  the  suggestion  was  of  arsenical  poisoning ;  and, 
vlierefore,  I  liad  niot  got  further  than  to  fraotionate.  I 
sh'owed  Mr.  Graven  various  fnaotione  wiliich  I  had  made 
of  tlie  aloobols,  and  I  really  did  not  go  further. 

1353.  Did  you  identify  the  higher  alcohols  ? — ^No,  I 
did  not ;  I  had  not  got  so  far  as  that.  Mr.  Groves 
agreed  with  the  idea  that  any  pernicious  influence  due 
to  the  presence  of  higtlier  ailcohods  would  have  to  be 
abandoned  in  Manchester,  and,  fcherefiore,  it  was  un- 
necessary to  proceed  furtiher  with  that  phase  of  the  inves- 
tigation. 

1354.  Do  you  know  how  the  idea  that  higher  alcohols 
I'ad  anything  t'O  do  with  the  misiahiief  occurred? — I  be- 
lieve it  eimianated  from  one  of  the  medical  authoriities 
'.vho  wa?  investigaibing  the  hospital  oases.  It  was  a 
ilieory  advanced  to  account  for  the  sympt-oms  which  had 
lieen  notiioed. 

1355.  You  do  not  know  that  there  is  any  oonneiction 
between  neuritis  and  the  higher  alcohols,  do  you  ? — do 
not. 

1356.  You  told  us,  I  think,  that  you  yourself  examined 
certain  of  the  products  employed  hj  Messrs.  Groves  and 
Wliitnall  ?— I  did. 

1357.  You  examined  both  the  glucose  and  the  invert? 
— Yes,  and  various  other  substances  siufbmitited  to  me  by 
them. 

1358.  Does  this  sample  of  glucose  in  any  way  resemble 
that  which  you  eX'amiined  ?  (Handinq  sample  to  vritness.) 
— It  was  similar  in  appearance,  certainly. 

1359.  Did  the  invert  at  all  resemlble  thisl  (Handing 
sample  to  untness.) — Yes.  It  was  not  quite  so  soHd 
when  I  had  the  samples  drawn  from  their  brewery  ;  but 
that,  of  c»urse,  does  solidify,  as  you  know,  after  the 
sample  has  been  kept. 

1360.  For  aH  you  know,  that  might  be  an  identacal 
sample  with  what  you  examtiined? — Quite  so. 

1361.  Are  those  good  average  commerciail  samples,  so 
far  as  you  can  teil  outwardly,  of  glucose  and  invert? — 
Quite ;  I  could  not  distinguish  them  from  tihe  best 
samples  upon  the  market. 

_  1362.  There  is  nothing  in  their  appearance  to  indicate 
t.^'jaJt  they  contain  any  deleterious  substance  ? — ^Notihdng 
whatever. 

1363.  You  said  something  yesterday  about  the  power 
which  yeast  has  of  secreting  arsenic.      Have  you  any- 
4575. 


thing  to  add  to  what  you  then  stated  on  that  point? —    Mr.  A.  G. 

You  will  pardon  me  for  suggesting  thait  I  do  not  think  Sahiuioii. 

1  used  the  word  "  sewetimg."      I  do'  not  know  whetiiier  umm 

the  action  is  connected  with  tiie  development  of  yea.st,     '         ■  • 

or  whether  it  is  a  more  absorbent  action.      The  yeast  >—--•- 

in  the  course  of  fermentation  passes  through  the  whole 

volume  of  the  fermenting  wort,  and  certainly  there  can 

be  no  doubt  whatever  that  yeast  iias  the  jDower  of  ub- 

sorbing   considerable    quamititces  of   arsenic.      I  ha/ve 

tested  the  yeasts  from  all  the  breweines  in  the  Manches- 

ler  Association,  and  I  found  that  in  every  case  when 

Bositock's  sugar  h^ad  been  emiployed  the  yeast  was  very 

corns  id  erably  contaminated  with  arsenic.      I  have  found 

from  the  samples  which  I  have  since  had  that  the  yea«t 

is  praotioaMy  free  from  arsenic  now.     I  consider  that  tdie 

yeast  pkyed  a  ve>ry  considerable  part  in  the  removal  of  a 

large  portion  of  the  contamination,  because  it  reproducer 

to  a  very  considerable  extent  in  the  process  of  fermenita- 

tion,  and  only  a  verj'  small  poiition  of  that  reproduced 

yeasit  is  retained  for  purposes  of  subsequent  fenuenta- 

tiion.     Therefore,  that  which  constituted  the  portion  not 

so  einployed  had  removed  a  correspondiing  aanount  of 

arsenic. 

1364.  What  I  should  like  to  get  from  you,  if  you  have 
oonsiidered  tlie  question,  is  whether  you  ianagine  that 
arsenic  had  anything  to  do  with  what  I  may  call  tihe 
metalbolism  of  the  yeast? — Personally,  I  do  not  think 
there  is  any  evidence  to  show  that  arsenic  is  connected 
with  yeast  metaibolisan.  As  far  as  one  can  judge,  tshere 
does  aippear  to  be  evidence  pointing  to  the  fact  that  cer- 
tain ferments  or  certain  fungi  of  the  type  of  pfnicillia, 
and  some  mucorini,  do  in  the  process  of  metabolism 
aissiimilate  a  consideralble  quantity  of  arsenic,  but  I  have 
no  evidence  of  anything  similar  proved  to  exist  in  respect 
of  yeasit.  The  fungi  to  which  tliose  investigations  refer- 
are  all  of  the  aerobic  type  as  distinguished  from  the 
anaerobic,  to  which  yeast  belongs,  and  it  would  be  quite 
impossible  that  such  fungi  should  be  present  in  quantity 
in  beer,  provided  that  saleable  beer  were  to  be  produced. 

1365.  I  think  this  is  a  little  important,  because  it  may  CombiDation 
throw  ligtht  upon  what  I  suppose  is  a  difficuJlty,  and  has  of  arsenic 
been  a  difficulty,  in  explaining  the  action  of  these  pre-  with  organic 
sumably  small  quantities  of  arsenic.  I  suppose  you  agree  matter  of 
with  most  people  that  it  is  a  new  development  in  tihe  heer. 
toxicology  of  arsenic  that  there  shiouild  be  such  wide- 
spread misery  apparently  caused  by  such  relatively  small 
quantities  of  arsenic  ? — I  cannot  speak  as  a  toxicologist, 

but  SM  a  chemist  it  has  amazed  me. 

1366.  Of  course  you  are  aware  tliat  various  surmise® 
have  been  made  to  account  for  so  smail  a  quantity  of 
arsenic  doing  such  widespread  mischien — Yes. 

1367.  Some  of  these  surmises  had  reference  to  the  pos- 
sible combination  of  arsenic  with  substances  developed 
by  fermentative  changes? — Yes,  I  have  heard  that  put 
forward  as  a  theory,  but  I  have  seen  no  evidence  in  sup- 
port of  the  theory  up  to  the  present  mioment.  I  under- 
stand that  certain  researches  are  being  made  upon  it, 
particularly  with  reference  to  the  possibility  of  certain 
of  the  albumoses  in  beer  combining  with  arsenic  to 
form  possibly  a  more  injurious  arsenical  oompouad  than 
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Mr.  .  I .  i  it  were  in  the  state  of  arseiilous  aoid,  or  an  ai'senite. 

Sa/anii/ii.     1  underst'Ond  that  such  researcJiea  are  in  progress,  but 

  I  do  not  know  the  i-esults'.    It  niaist  evidently  be  a  very 

'  Mav.  !f)OI.  prolonged  and  difficult  inv^estigation,  and  I  sihould  ima- 
~  gjne  that  it  would  ta^ke  some  time  before  reliable  data 

upon  such  a  head  would  be  fortJicomang.  I  do  not  think 
they  exist  at  the  present  moment  in  respect  of  beer  or 
yeast. 

1368.  Are  you  able,  from  your  knowledge,  to  trace  the 
oi'igin  of  tliO'Se  surmises  ?  Have  tJiey  been  connected  with 
tlie  ascertained  fa^t  tliat  certain  fuijus  of  mucor,  asper- 
giillus,  and  jjenaciiilium,  to  which  you  have  alluded,  have 
iihe  ]K>wer  in  contaot  with  arsenical  prudiuots  of  geneiiai>- 
ing  either  hydrogen  arsenide,  or  substances  like  diethyl 
arsine? — I  believe  that  was  the  source  of  the  suggestion. 
Indeed,  it  was  mentioned  to  me  by  ])r.  lleyiiolds.  I  be- 
lieve it  w;),s  an  opinion,  as  you  liave  mentioned,  that  sudli 
fungi  would  be  found  in  breweries,  and  I  pointed  out  to 
liim  the  iuipossibility  of  finding  them  there  in  connection 
with  beer. 

1369.  May  we  gather  tliis  froan  you,  tliat  it  is  j-our 
distinct  opinion  that  no  form  of  sacoharoonyces'  will  give 
rise  to  these  products? — I  have  no  evidence  whatever 
Detore  me  that  such  is  the  case,  and  as  far  as  one  is  juisti- 
fied  in  speaking  from  present  knowledge  I  do  not  think 
it  is  so. 

1370.  These  things — pencillium,  mucor — are  occasion- 
ally to  be  met  with  as  spores  or  wild  ferments  in  beer, 
are  they  not?  I  mean  the  various  forms  of  mucor  and 
other  things  which  have  been  mentioned? — Yes,  they  are 
occasionaUy  to  be  met  with,  but  in  relatively  negligible 
quantities  when  the  beer  is  good. 

1371.  Are  those  ferments  which  ai'e  connected  with  th& 
diseases  of  beer  likely  to  form  the  compounds  tli^at  tlie 
mucor  and  tlie  penicillium  do  ? — Tliey  would  cn-ume  undei 
another  class.  It  would  be  more  in  the  nature  of  butyric 
and  laotiic  fermenits  ;  but  I  Irave  no  knowledge  that  those 
ferments  which  give  rise  to  bad  beer  give  rise  to  these 
■compounds.  There  are  various  forms  of  sarcina,  for 
instance,  which  give  rise  to  very  troubled  and  bad  beer, 
the  mycoderma  aceti  and  various  other  ferments  ;  but  I 
have  no  knowledge  that  these  have  the  power  of  forming 
the  compounds  to  which  you  have  made  allusion. 

1372.  In  tJie  process  of  fermentation  of  beer  is  tJiere 
any  free  oxygen  in  the  liquid,  conveyed  originally  frowi 
the  air? — Yes  ;  one  has,  in  oi'der  to  conduct  a  brewing 
fermentation  successfully,  to  introduce  air  at  certain 
stages  of  the  fermentation,  and  that  is  best  done  by  rous- 
ing the  fermenting  wort.  Some  introduce  the  air  direct 
in  the  bc'ttoin  of  the  fermenting  vesi^el.  Tlie  object  of 
rousing  and  thus  introducing  the  air  is  tw.ifold.  I 
am  not  sure  that  it  is  wholly  intended  to  supply  oxygen 
so  mucih  as  it  rs  to  give  a  means  of  eifectually  diisengaging 
the  large  proportion  of  the  carbonic  aoid,  and  tJiat  car- 
bonic acid  being  the  excreted  product  of  the  fermenta- 
tion ;  and  the  immediate  environment  of  excreted  pro- 
ducts being  inimical  to  the  progressive  development  of 
any  organism,  it  is  desirable  to  remove  them,  and  it 
is  done,  in  the  case  of  carbonic  acid,  by  agitation  re- 
sulting from  the  introduction  of  air  ;  but  as  to  whether 
or  no  the  oxygen  its'elf  plays  a  part  in  invigorating  the 
yeast  is  a  quesition  upon  which  I  wouhl  not  like  to  speak 
wiith  dogmaitism.  In  my  opiMon  it  does  assist,  bu.t  I 
would  not  like  to  go  further  than  that. 

1373.  What  I  want  to  get  from  you  is,  do  you  think 
the  amount  of  caitbonic  tcid  whioli  is  produced  in  the 

-  process  of  fermentation  would  eliminate  or  expel  the 
oxygen  from  tlie  air  introduced.  When  you  analyse  the 
giases  expelled  from  finished  beer  do  they  ooaitam  oxygen  T 
—J  oould  not  ansfwer  that  questiion  offhand  without  re- 
ference.   I  do  not  think  they  do,  but  I  am  not  sure. 

1374.  May  I  point  out  to  you  ihe  significance  of  my 
question?  If  it  is  allegeil  tbuit  a  poi.sonous  substance 
like  diethyl  arsine  or  so-called  cacodylic  derivative  is  pro- 
duced in  the  ferment-ative  chamge,  I  think  I  need  hardly 
point  out  to  you  as  a  chemist  that  the  immediiate  effect 
of  free  oxygen  associated  with  that  would  be  to  oxydise 
it  to  diethyl  cacodylic  acid  ? — Tliat  certainly  would  be  so. 

1375.  And  thait  substance,  sitra.nge  to  say,  is  a  rela- 
ffcively  non-poisionous  sulbstanoe  1 — Yes,  that  lhas  ibeen 
proved,  I  think,  by  Gautier. 

1376.  It  has  been  proved  two  or  three  times  that  it  is 
only  poisonous  in  very  large  amounts.  These  things  re- 
Tnire  relatively  large  quantities  to  be  injected  sub-cutane- 
ously  or  given  as  doses  to  produce  any  toxic  action  ? — iNow 
f  think  I  can  answer  your  ques+ion  more  satisfactorily, 
?iaving  understood  it  better.    T  <-1iink  therp  wu  be  tio 
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doulbt  thaifc  such  a  change  as  you  suggest  must  iseces- 
sarily  take  place,  because  during  the  process  of  fermen- 
tation it  is  usual  to  move,  at  any  rate  in  luost  ot  the 
uRfdern  systems,  the  beer  from  one  vess'el  to  another 
during  the  procesfe  ;  and  not  only  by  means  of  atr  intro- 
duced as  I  liave  explaniied,  but  in  the  process  of  drop- 
Ijinjg  from  one  vessel  to  another,  there  is  a  Large  contact 
witli  oxygen,  which  would  presumably  act  in  the  iiia.n- 
iier  you  have  suggested. 

1377.  Supposing  you  are  told  that  if  you  add  known 
quantities  of  ansenious  oxide  to  a  wort  and  you  then  put 
the  wort  through  the  fermentative  process,  and  you  de- 
termine the  amount  of  arsenic  in  the  finished  beer,  and 
you  found  the  exact  equivalenit  to  tile  arsenious  oxide 
which  you  £(tarted  with,  would  that  in  your  opinion  nega- 
tive the  supposition  that  any  cacodylic  compound  haa 
been  formed  ? — It  would.  It  must  necessarily  negative 
it. 

1378.  You  say  in  your  prech  thiat  in  your  opinion  the 
heist  practical  metliod  of  purifj'ing  iManchester  beer  from 
traces  of  arsenib  has  !>t;en  to  eaaploy  an  incir0ased  quan- 
tiity  of  brewing  sugar,  tlie  purity  of  which  was  beyond 
suspicion.  What;  is  it  you  exactly  mean  by  that  ? — 1 
mean  that  when  every  brewing  was  tested,  and  it  was' 
dtsoQivered  that  malts  and  other  maiterials  contained 
hiitherto  unsuspected  traces  of  arsenic,  the  Association, 
acted  upon  the  advice  of  the  expert  committee,  were 
so  surprised  that  they  would  not  pass  any  beer  that  con- 
t.ijined  even  the  trace  as  developeii  by  this  test.  They 
found  that  the  best  way  to  dilute  the  trace  was'  to  brina 
it  outside  the  limits  of  the  test,  strict  as  it  was  ;  so  they 
added  these  brewing  sugars,  in  which  no  trace  of  arsenic 
jould  be  foiwid.  To  my  own  knowledge,  that  plan  was 
largely  adopted. 

1379.  Yes  ;  but  thiat  is  not  the  specific  action  of  the 
sugar.  Any  other  mateni;i.l  from  which  beer  is  made 
might  be  employed  ? — Quite  so.  It  was  a  material  whicii 
was  known  to  be  free  from  arsenic  as  againsit  a  mateiaal 
which  was  found  in  some  cases  to  possess  it  in  traces, 
■and  therefore  the  quaiitLty  of  added  sugar  was  aug- 
mented. 

1380.  It  amounts  to  nothing  more  than  this,  that  you 
go  on  brewing  with  pure  materials,  and  by  that  means 
you  eliminate  arsenic? — Yes,  absolutely. 

1381.  There  is  no  specific  action  in  the  sugar? — No,  I 
never  meanit  to  suggest  that. 

1382.  You  drew  the  attention  of  the  Commission,  in  Import 
case  any  requirement  should  be  made  as  to  guaranteeing  glucose 
the  purity  of  glucose,  to  the  necessity  of  extending  that 
guarantee  to  foreign  glucose? — I  did. 

1383.  You  drew  our  a/ttention  to  the  necessity  of 
having  provisions  made  to  cover  imported  ghioose  as 
well  as  home-made  glucose  or  invert?- — Yes,  as  a  matter 
of  protection  to  the  public  and  justice  to  the  brewing 
industry. 

1384.  Quite  so.  Do  you  apprehend  that  there  w  11  b^ 
any  difficulty  in  securing  that  guarantee  in  the  case  of  ^bould 
imported  products? — ^I  do  not  thinS  there  would  be  the  t-e-ted 
slightest  dithoulty.  I  have  examined  all  the  foreign  °' 
samples  on  the  market  and  found  them  pure.  I  suggest 
that  if  there  were  to  l)e  an  examination  of  all  brewing 
sugars  used,  and  that  sucli  examination  were  to  extend 
to  the  examination  of  Lmpoited  sugars,  the  guarantee 
would  not  suffice,  but  the  .sugars  would  have  to  be  analTse<l 
at  the  port  of  entry  or  by  the  Customs,  as,  for  instance, 
is  done  in  the  case  of  shipments  of  wines  abroad  to  those 
countries  where  the  use  of  salicylic  acid  is  prohibited. 
]  have  frequently  samples  sent  to  me  to  examine  for 
salicylic  acid  bel^ore  the  wine  is  sent  abroad,  because 
there  are  certain  countries  which  will  not  permit  sudi 
wines  to  enter  if  tliey  contain  salicylic  acid.  These  ex- 
aminations are  made  at  the  port  of  entry,  and  some  such 
course  would  have  to  be  adopted,  provided  all  brewing 
sugars  were  examined  and  were  required  to  be  guaranteed  and  gi 
as  to  purity. 

1335.  But  would  not  the  same  arrangement  suffice  in 
the  case  of  the  imported  glucose  as  in  the  case  of  t»he 
home-made  glucose,  namely,  that  the  vendor  ehoula 
produce  a  satisfactory  warranty  or  guarantee  of  purity  as 
a  condition  of  sale? — Personally,  I  believe  it  will  be 
found  quite  sufficiently  effective. 

1386.  Of  course,  there  are  large  numibers  of  importenl 
products  of  which  are  only  sold  by  analysis  ? — ^Yes. 

1387.  Thf  person  vending  them  produces  an  analysi.^ 
showing  the  character  of  the  article  which  he  offers  for 
sale  ? — Yes. 
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And  the  articles  are  bought  upon  that  analysis '( 
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1389.  The  same  system  might  'be  extended  to  the  case 
of  imported  glucose  ? — Ye.>--.  I  think  it  would  be  a  suffi- 
ciently safe  guarantee  without  being  cumbrous — I  me^iii 
witihout  involving  cumbroais  machinery  in  order  to  ensure 
its  purity. 

1390.  To  your  knowledge  docs  the  list  of  firms  ap- 
pended to  Mr.  Ilichard  Garton's  letter  comprise  all  the 
makers  of  glucose  or  invert  in  Great  Britain  ? — I  belicTe 
it  does.    It  was  so  stated  to  me. 

1391.  Is  muoli  imported  glucose  used  in  brewcrie;- 1 — 
There  Is  a  consideraJble  quaut-ty  to  my  knowledge.  (Jut 
particular  brand,  or  I  might  say  two  particular  brands 
are  largely  employed  and  held  in  high  esteem,  and  de- 
servedly so. 

1392.  Where  do  they  come  from? — One  comes  from 
America  and  is  known  by  a  particular  brand  name,  aaid 
the  other  comes  from  Germany. 

1393.  Do  you  know  the  origin  of  those  glucoses  'I  What 
character  of  staroli  material  arc  tliey  respectively  made 
from  1 — I  believe  the  American  glmoose  is  wholly  made 
from  m;iize.  I  oould  not  speak  ivithi  certininty  as  to  the 
starch  that  the  Germa<n  product  is  matle  fr-om,  but  I 
know  it  is  exceptionally  pure  as  a  finished  ailiele. 

1394.  Have  you  reason  to  knciw  it  is  made  froau  potalxj 
starch  '( — I  know  that  potato  starch  lis  used  in  the  fai-- 
xory  from  which  the  product  oonies,  and  the  firm  make 
very  large  quantities  of  liquid  glucose  and  also  po<t«.t,.i 
farina.  But  I  think  also  they  emj)loy  other  sources  <>f 
Btarcli.  Therefore  I  am  not  in  a  {xwitlon  to  state  wliat  is 
the  origin  of  the  German  glucose.  I  do  know  that  pota- 
toes are  very  largely  employed  in  the  factory  at  which 
this  glucose  is  made. 

lo95.  Yoiu  are  aware  of  the  .statement,  are  you  not, 
|g6  ot       ciouet  and  Bitter  as  to  the  presence  of  arsenic  m 
glucose? — ^Yes,  I  know  those  statements. 

1396.  Those  were  independent  sta.tements,  were  they 
not? — Clouet  and  Ritter's  were  independent. 

1397.  One  is  a  Freaich  chemist,  I  believe,  and  the 
other  a  German? — Yes. 

1398.  Those  statements  liad  reference,  had  they  not, 
to  potato  glucose?- — Yes,  I  believe  they  did,  becaAisc  at 
the  t'me  those  st-atements  were  made  I  do  not  think 
that  other  forms  of  tfKicose  were  known  upon  tlie  market 
as  conimerc'al  articles. 

139a.  Do  you  remember  tlie  date  of  the  observatinns 
litade  by  Clouet  and  Bitter  ? — think  I  can  give  theiu 
to  you.    Clouet's  ptiblieation  is  dated  January,  1878. 

1400.  And  Bitter's  ?— I  do  not  see  the  date  of  Bitter's 
here.    I  think  you  give  the  date  in  your  dictionary. 

140L  No,  I  do  not  give  the  date  in  my  dictionaj^% 
hut  the  statement  was  taken  from  the  abstracts  of  the 
•Journal  of  the  Ohemioal  Society,  in  which  references  to 
the  original  papers  were  given.  1  believe  that  date 
was  1879  ?— Yes. 

1402.  I  suppose  that  the  fact  of  the  possible  contami- 
nation of  glucose  with  arsenic  was  not  generally  known 
to  English  chemists  ? — Certainly  not.  We  never  ex- 
pected it. 

1403.  In  spite  of  the  circumstance  that  the  abstract 
in  the  Journal  of  the  Chemical  Society  drew  attention 
to  the  fact? — THiey  drew  attention  to  the  fact,  but  on 
reference  to  the  investigation  of  Clouet  it  will  be  found 
10  deal  with  only  minute  traces. 

1404.  May  I  ask  whether  you  have  any  business  con- 
ncotion  with  any  of  these  fii-ms  who  make  glucose  and 
Invert  in  this  country  1- — I  only  analyse  for  them.  I 
have  no  other  conneotion  with  them  whatever. 

1405.  Have  yon  long  analysed  for  them  ? — iProm 
time  to  time  they  sent  me  samples. 

1406.  You  yourself  never  thought  it  necessary  to  exa- 
mine those  products  for  arsenic? — I  beg  your  pardon.  I 
should  have  said  I  am  consulting  chemist  to  one  firm. 
From  time  to  t'me  I  periodicaly  examine  their  materials. 
T  never  thought  it  necessary  to  examine  for  arsenic.  It 
never  occurred  to  me  that  it  was  possible  it  could  be 
there. 
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1407.  Are  you  sufficiently  acquainted  with  tne  pro- 
cedure of  these  firms  to  know  what  character  ot  oil  oi 
vitriol  they  would  use? — I  have  made  very  serious  in- 
quiries. I  have  seen  the  guarantees  in  certain  cases 
which  they  exacted  from  the  manufacturers  of  the  oil 
of  vitriol,  and  I  tind  that  one  may  roughly  say  that 
either  they  insisted  upon  using  an  acid  made  from  brim- 
stone— in  which  case  the  possibility  of  dangerous  arsenical 
contamination  was  out  of  the  question — ^or  they  insisted 
upon  an  acid  made  from  pyrites  being  purified  so  that  it 
was  free  from  lead,  iron,  nitrous  compounds,  and  arsenic, 
and  wlt^h  stich  a  guarantee  the  sulphuric  acid  made  from 
pyrites  would,  as  I  have  convinced  myself,  be  qu.te  as 
pure  as  one  made  from  brimstone. 

1408.  {Chairman.)  Was  the  guarantee  you  speak  of 
exacted  by  the  glucose  manufacturers? — By  the  manu- 
facttirers  of  brewing  sugars. 

1409.  Was  it  usual  prior  to  the  recent  scare? — Yes. 

1410.  {I'lofcxsur  Thorpe.)  How  far  back  have  your  in- 
vestigations extended  with  regard  to  that  point,  how 
much  prior  to  this  scare? — Generally  I  may  say  that 
my  inc^uiries  amongst  manufacturers  revealed  the  fact 
that  they  have  always  insisted  upon  those  conditions 
being  fulfilled. 

1411.  So  they  had  been  aware  of  the  posisibility  of 
vxtntamination  of  oil  of  vitriol  with  arsenic? — Fully- 
aware  of  it. 

1412.  And  taken  steps  to  protect  themselves? — Quite 
so,  and  taken  very  stringent  stfcj>s.  And  it  is  only 
fair  to  add,  that  having  examined  the  correspondence 
in  tins  conne<'tion  lietween  Messrs.  Bostock  and  Co. 
and  Messrs.  XuilioLsiin,  I  do  myself  think,  whatever 
inay  be  the  result  of  further  investigation,  that  Messrs. 
Biistock  and  Co.  were  under  the  impresision  that  they 
were  always  employing  an  acid  made  from  brimstone, 
and  hence  that  they  were  sufficiently  protected. 

1413.  But  you  have  informed  the  Commission  that 
to  your  knowledge  maainfactuTers  have  not  invariably 
preferred  to  use  brimstone  acid? — No;  they  do  not;  it 
is  a  mere  question  of  choice,  given  equal  purity. 

1414.  Would  a  manufacturer  who  used  brimstone 
acid  think  it  unneces-sary  to  test  his  oil  of  vitriol? — I 
should  say  certainly.  He  might  as  a  precautionary 
rneasui-e  test  it  from  time  to  time,  and  probably  it 
Would  be  the  right  tJiing  to  do.  I  have  reason  t<> 
Ivelieve  that  tests  were  made  liy  manufacturers,  even 
in  the  case  of  brimstone  acid. 

1415.  Is  it  not  within  your  knowledge  that  native 
sulphur  not  infrequently  contains  arsenic? — ^It  does, 
>  -t^  -n  minute  traces.  There  was  one  kind  of  sulphur 
which,  used  to  come  to  a  considerable  extent  upon  the 
English  market,  namely  Spanish  sulphur.  That  sul- 
phur is  no  longer  ujwn  the  Englisih  market. 

1416.  But  it  might  be  ?-^I  do  not  think  there  is  any 
possibility  of  its  coming  again,  but  I  quite  agree  that 

.  tests  ishould  be  made  as  to  the  purity  even  of  brimstone 
acid.  Then  some  of  the  Japanese  sulphur  does  contain 
arsenic.  I  happen  to  be  very  largely  associated  witli 
the  sulphur  industry,  and  I  know  that  Sicilian  brim- 
stone is  free,  to  within  a  minute  trace,  of  arsenic,  and 
that  arsenic  is  scarcely  ever  found  in  it.  'rhen  there 
is  tlie  sulphuric  acid  that  may  be  produced  from  spent 
oxide. 

1417.  You  do  not  know,  or  do  you,  that  occasionally 
pockets  of  arsenious  oxide  are  to  be  found  in  deposits 
of  native  sulphur  in  Sicily?— I  have  heard  it  said  so 
but  I  have  had  many  samples  through  my  hands  and 
I  have  tested  a  gowl  deal  of  Sicilian  sulphur  of  late 
for  arsenic  but  I  have  not  found  it.  Still,  I  do  admit 
the  possibility  qf  such  pockets  existing,  and  I  a<rre6 
with  tne  suggestion  that  even  if  brimstone  acid°  be 
employed,  frequent  tests  should  be  made  as  to  its 
froedoiu  :rom  arsenic. 

1418  You  yourself  would  not  say  it  is  a  sufficient 
guarantee  m  any  demand  for  sulphuric  acid  that  it 
should  be  made  from  brimstone?— I  would  not  -  but  1 
would  s^ay  one  would  be  reasonably  safe  in  using  it 
An  unforeseen  accident  might  occur  and  therefore 
testmc;  would  be  much  safer.  i-"treiore 

1419.  Quite  so  ;  and  in  view  of  what  we  now  know 
you  say  that  testing  should  l,e  obli-aN.rr  ?_I  do  most 
Tindoubtedly.  ' 

1420  I  suppose  it  is  a  fact  thnt  bv  far  the  -reatest 
pronoriion  of  sulphune  nc-ld  made  \u  this  conntir  s 
made  iroin  pyrites  ?— By  far  the  larger  pmpoit^ion. 

142L  More  than  n.no-tenths  ?-I  should  think  it 
would  be  quite  fair  to  say  that 
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1422.  And  therefore  that  fact  alone,  would  tend  to 
the  iis«  of  pyrites-made  acid  in  manufactures  generally? 
—In  manufactures  other  than  food  stuffs  or  phannaceu- 
bical  preparations  I  should  say  that  writes  acid  would 
he  almost  invariably  eniploj-i'd. 

1423.  But  in  spite  of  the  fact  that  even  among 
pharmacists  it  is  known  that  brimstone  acid  not  in- 
frequently contains  arsenic,  the  pharmacist  would  not 
rely  upon  the  mere  origin  of  the  sulphuric  acid  in 
forming  an  opinion  as  to  its  purity? — No,  he  would 
not  ;  he  certainly  should  not. 

1424.  Have  you  seen  a  paper  by  the  late  Professor 
Bloxam  upon  the  occurrence  of  arsenic  in  sulphuric 
acid  ? — I  have  seen  an  abstract  of  it,  I  tFink. 

1423.  You  will  perhaps  have  seen  the  original  paper 
in  the  Journal  of  the  Chemical  Society  some  forty  years 
ago,  in  which  Professor  Bloxam  showed  that  prac- 
tically every  sample  of  sulphuric  acid  made  from  Sicilian 
brimstone  contained  arsenic.  Are  you  aware  of  that 
paper? — ■!  have  a  faint  recollection  of  it  ;  I  will  look 
it  up. 

No  objection     1425.  I  presume  there  is  no  particular  difficulty  in 
to  use  of  de-   getting  pyrites-acid  freed  irom  arsenic? — I  have  made 
arsenicated     inquiries  among  the  manufacturers,  and  I  have  closely 
pyrites  acul.   questioned  them,  and,  knowing  the  methods  that  are 
a  rule  are  adopted,  I  think  there  is  no  difficulty  what- 
ever, and  tlie  increased  cost  of  such  pure  acid  is  very 
small. 

14i!7.  Therefore,  what  you  tell  us  comes  to  this : 
That  you  see  no  necessity  to  restrict  the  manufacturer 
to  the  use  of  brimstone  acid,  but  you  do  think  it 
necessary  to  call  upon  him  to  ascertain  ^ne  jjurity  of  tlie 
article  which  he  uses,  by  chemical  tests  ? — ^If  you  can 
effectually  guard  the  purity  of  the  acid  delivered  into 
the  works  for  the  purpose  of  manufacturing  food  stuffs, 
I  say  it  is  possible  to  make  an  acid  from  pyrites  which 
shall  be  quite  as  pure  as  acid  made  from  brimstone, 
and  that  in  either  case  a  freedom  from  arsenic  can  be 
secured  upon  a  comanercial  scale. 

1428.  {Chairman.)  In  the  case  of  sulphuric  acid  made 
from  pyrites,  can  the  arsenic  be  removed  during  the 
process  of  manufacture,  or  is  it  necessary  to  adopt  a 
special  purifying  process  1 — It  is  purified  by  a  separate 
process. 

1429.  After  the  manufacture  of  the  acid? — Yes  ;  after 
a  certain  stage  of  the  manufacture. 

1430.  In  the  English  process  of  making  sulpliurie 
acid  from  pyrites,  arsenic  will  get  into  the  acid,  I 
suppose  ? — Y  t's. 

1431.  Tlsat  is  if  there  is  arsenic  in  the  pyrites  ? — Yes. 

1432.  We  have  been  told  that  in  the  German  method 
the  shape  of  the  flues  and  the  dimensions  of  the 
apparatus  are  different  ifrom  those  in  the  English  pro- 
cess, and  that  a  large  part  of  the  arsenic  by  that  means 
does  not  get  into  the  acid  at  all.  Have  you  experience 
of  that? — I  know  the  difficulty  that  a  veiy  noted 
German  firm  experienced  in  dealing  with  sulphuric  acid 
in  connection  with  a  recent  invention,  and  their  diffi- 
culty consisted  in  freeing  their  sulphuric  acid  from 
arsenic.    Beyond  that  I  could  not  go. 

1433.  They  did  not  claim  that  they  could  produce  it 
from  pyrites  direct  without  arsenic  being  in  it  ? — ^I  know 
their  attention  was  directed  to  the  elimination  of 
arsenic  from  the  sulphuric  acid,  presumedly  manufac- 
tured by  them  in  Germany,   and  therefore  I  should 

'  doubt  such  a  sta.t')meitt.  But  beyond  lliat  I  could  not 
go  ;  it  would  be  a  matter  which  would  require  to  be 
investigated. 

1434.  (Frofessor  Thorpe.)  Have  you  much  persoinal 
knowledge  of  the  mianuifaioltire  of  oil  of  vitriol? — No,  I 
do  not  Sipeak  as  a  manuf aoturer,  but  I  have  made  in- 
quiries and  studied  it  since  this  inves^'gation.  Other- 
^vise  I  could  not  speak  as'  an  expert  in  the  manufaoture. 

^ .     .    t  1435.  Is  it  within  your  knonvledge  that  the  manufac- 

^'iv^hv'^^  turars  of  invert  and  glucose  sugar  are  now  giving  warran- 
brewing  tees  of  the  purity  of  their  articles  from  the  manufacturer? 
sugar  makers —Yes,  they  are. 

to  brewers,        1436.  Have  they  done  that  voluntarily  or  has  it  been  . 

demianded  from  the  brewers? — I  shiould  think  it  would 
be  a  little  of  both,  but  I  could  not  say. 

1437.  There  is  no  difficulty  about  the  matter,  then? — 
No.  I  should  say  that  brewers  would  not  now  buy 
brewing  sugar  wlir'ch  was  not  guaranteed  by  the  makers. 
The  makers  would  be  quite  willing  to  guarantee  it.  Ex- 
cept in  tha  unfortunate  instance  of  Messrs.  Bostock  they 


are  only  guaranteeing  to  deliver  what  they  have  pre- 
viously done. 

1438.  You  have  no  Icnowledge  of  the  particular'  tests 
which  are  employed  by  tlie  makers  of  glucose  in  coruiec- 
tii^i-n  with  their  guarantees  ?  Have  you  any  knowledge  of 
the  tests  they  use? — The  precise  tests'  themselves? 

1439.  Yes  ?— No,  I  have  not. 

1440.  Then,  of  course,  those  guarantees  may  possibly 
have  relation  to  veiry  different  tests  ? — I  am  speaking  as 
to  guarantees  of  freedom  from  arsenic. 

1441.  Yes,  but  I  ask  you  whether  thos'e  guarantees 
may  not  have  relaition  to  very  different  tests? — I  con- 
sider it  iknprobaible. 

1442.  Do  you  mean  that  they  ai-e  all  t<-;sted  by  an  uni- 
form method? — ^I  sihould  imagiine  they  were  all  tested 
by  tJie  Mai-sh  method.  I  could  not  say  as  to  how  the 
solution  would  be  prepared,  or  as  to  whether  they  would 
all  adopt  a  unifoitm  method.  I  do  consider,  if  I  may 
say  so,  that  it  is  very  desirable  the  Cominission  sihould 
approve  of  a  method  which  all  makers  oould  adopt,  and 
wlidch  if  carried  out  would  protect  the  public. 

1443.  The  object  of  my  question  was  this :  Of  course, 
the  tests  possibly  might  be  of  unequal  stringency? — I 
quite  agree. 

1444.  And  your  recommendation  is  that  they  should 
Ije  of  sufficient  and  uniform  stringency? — ^I  agree. 

1445.  There  would  be  no  difficulty  on  the  part  of  the 
glui-os'e  manufacturers  in  oonf ormling  to  this  ? — -I  see 
none  whatever  ;  they  all  have  laboratories  and  chemists. 

1446.  Have  you  considered  what  precise  form  the 
guarantee  might  take  ? — I  have  ;  but  I  would  ask,  witli 
respect,  that  I  may  defer  my  answer  to  that,  because 
.■^ome  other  questions,  notably  those  connected  with  the 
possible  presence  of  selenium,  must  of  necessity  be  in- 
volved in  my  reply  to  your  question,  and  one  would  like 
to  hear  a  little  as  to  what  is'  alleged  with  respect  to 
selenium,  and  then  subject  the  statements  which  are 
made  to  further  investigation  before  repljdfig  to  that 
question. 

1447.  Quite  so ;  but  the  object  of  my  quesiian  was  not 
exactly  to  bring  out  the  specific  and  precise  details  of 
tlie  form  ;  it  was  rather  upon  what  general  principle  the 
guarantee  should  be  constructed.  I  suppose  you  would 
agree  with  me  that  a  mere  general  warranty  or  general 
guarantee  is  not  sufficient  m  respect  of  arsenic  or  with 
respect  to  a  product  turned  out  by  a  manufacturer  ; 
that  is,  giving  a  guarantee  dated,  we  will  say,  the  1st  of 
January,  that  would  be  supposed  to  cover  a  whole  year? 
That  is  what  was  in  my  mind  ? — Certainly  not. 

1448.  You  would  require  a  specific  guarantee  attach- 
ing to  every  delivery  of  the  article  ? — ^Certainly,  I  thiidi 
it  is'  necessary.  I  would  also  point  oait  that  I  have  fre- 
quently been  asked  to  give  certificates  "  for  freedom 
from  arsenic  and  other  deleterious  ingredients,"  but  I 
have  always  refused  to  give  such  a  guarantee,  because 
that  would  mean  an  analysis  for  every  conceivable  thing 
Avhich  would  be  deleterioius.  That,  of  course,  would  be 
impossible. 

1449.  Your  guarantee  is  intended  to  relate  to  pai-tdca- 
lar  ingredients  in  a  particular  sample? — ^Exactly,  and  I 
think  that  should  be  enforced  upon  the  manufac^turerS 
of  these  substances  which  are  destined  for  food  consump- 
tion. It  might  want  consideration  as  to  how  such  a 
guaiantee  should  be  drawn  up,  but  on  broad  lines  I 
would  make  that  suggestion. 

1450.  Does  this  fnim  of  guaraniee  commend  itself  to 
A'OU  in  principle,  that  the  guarantee  should  state  that 
the  sample  of  invert  or  glucose  designated  by  particular 
marks,  and  referred  to  in  certain  invoices,  has  been 
tested  in  accordance  with  the  prescribed  method,  and 
has  been  found  to  contain  no  indication  of  arsenic? — 
It  occurs  to  me  that  that  would  be  an  excellent  guar- 
antee, assuming  the  prescribed  test  to  be  a  stringent 
one  such  as  you  suggest. 

1451.  You  agree  that  it  should  be  prescribed  by  some 
central  authority  ? — Quite. 

1452.  Th-at  guarantee  to  be  isigned  by  the  lanialyat 
who  actually  made  the  chemical  test,  and  counter- 
signed  by  some  responsible  person,  either  the  manager 

or  a  proper  person  designated  by  the  manufacturers  as  ble 
evidence  that  the  responsibility  for  the  testing  having 
bp'?n  done  is  shared  by  the  maniEger,  or  director,  as  the 
case  may  be  ? — Yes,  I  think  it  is  highly  necessary  that 
the  proprietors  of  the  works  should  certainly  take 
u])on  themselves  the  responsibility,  because  they  have 
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the  seleofcion  of  the  chemist,  and  it  is  for  them  to  see 
that  they  origimally  employ  a  competent  man,  and  that 
he  is  kept  up  to  the  mark  in  liis  work,  and,  therefore, 
I  should  certainly  think  tJie  manufacturer  cught  to 
take  the  responsibility. 

.1453.  That  is  to  say  th°  s'};;na.ti?r'es  sbonld  l>e  jointly 
and  severally  responsible  for  the  character  of  the  cer- 
tifioate? — Personally,  I  think  tlie  responsibility  should 
rest  upon  the  purveyor  of  the  material. 

1454.  I  am  only  talking  of  the  validity  of  the  cer- 
tificate for  the  monieut  ? — It  would  certainly  requife 
the  signature  of  the  cJiomist  who  made  the  analysis. 

1455.  At  the  present  time  the  certificates  you  have 
seen  are  not  exactly  in  that  form? — No,  they  are  not. 

1456.  In  m^any  cases  it  is  a  mere  general  statement 
of  purity,  is  it  ? — Yes,  a  general  statement  of  purity. 

1457.  That  you  think  is  not  sufiioient? — Having  re- 
gard to  the  existing  circumst>anc&s  I  do  not  think  it  is. 

1458.  Have  you  looked  for  selenium  in  any  materials 
that  have  come  to  you? — Yes,  I  have.  But  I  am  not  in 
a  position  yet  to  speak  upon  the  question. 

1459.  I  do  not  want  to  press  you  upon  this  point  if 
you  prefer  not  to  be  pressed,  but  have  you  made  ex- 
periments, or  have  your  experiments  gone  sufiieiently 
far,  to  say  that  there  is,  at  all  events,  any  very  large 
quantity  of  selenium  in  these  products? — I  have  not 
attempted  a  quantitative  determination  of  traces  of 
selenium,  and  as  far  as  I  have  gone  I  have  only  been 
able  to  deti&rmine  the  presence  of  minute  traces  in 
certain  substances,  but  I  would  not  like  to  say,  even 
to-day,  that  it  is  selenium.  I  have  really  not  gone 
sufficiently  far  to  speak  with  any  certainty  upon  the 
subject,  and  I  would  wish  to  reserve  my  remarks  up.m 
that. 

1460.  O'an  you  tell  the  Commission  at  this  stage 
whether  the  amount  of  selenium  which  you  recognise  is 
commensurate  with  the  amount  of  arsenic  that  has 
been  found  ?^ — ^Certainly  it  would  not  be  at  all  oom- 
mensurate.  I  have  not  found  selenium  in  beer  up  to 
the  present. 

1461.  Do  you  know  sufficient  of  this  to  be  able  to 
tell  the  Commission  what  are  the  relative  prices  of  the 
various  forms  of  brown  oil  of  vitriol  which  are  com- 
mercially saleable,  what  is  crude  brown  oil  of  vitriol, 
say,  for  instance,  of  the  relative  strength  of  80  par 
cent.,  or  any  other  percentage  you  like? — 1  have  not 
those  data  with  me.  If  my  memory  serves  me 
arigiht,  3'Ies'siis.  Bostook  and  Oo.  were  piaying  52s.  6d. 
a  ton,  but  I  would  not  like  to  be  quite  sure  of  the 
figures. 

1462.  Is  brimstone  acid  very  much  dearer  than  the 
other  aoid  ? — No,  it  costs  about  2s.  6d.  to  3s.  more  a 
ton  to  make. 

1463.  Is  brimstone  acid  dearer  than  de-arsenicated 
oil  of  vitriol  ? — The  de-arsenioated  oil  of  \  itir'lol  made 
from  brimstone  would  be  about  2s.  6d.  to  3s.  per  ton 
dearer,  and  the  brimstone-made  acid  would,  I  suppose, 
be  about  5s.  a  ton  dearer  than  the  crude,  what  is 
called  B.O.V. ,  broiwn  oil  of  vitriol. 

1464.  Then  the  brimstone  acid  is  the  dearest  form  of 
the  three  ? — Yes,  I  think  it  would  be. 

1465.  Therefore  that  of  itself  would  incline  manu- 
facturers to  take  the  de-arsehicated  pyrites  acid? — Yes, 
it  would.  There  is,  however,  not  very  much  difference 
in  the  price  when  regard  is  had  to  the  quantities  in  which 
the  acid  is  employed  in  the  production  of  the  brewing 
sugar. 

1465.  {Mr.  Cosmo  Bonsor.)  How  many  hundred  weights 
of  brmv- ng  sugar  to  the  ton  of  acid  is  produced  ? — The  pro- 
portion of  acid  employed  will  vary  very  much.  In  respect 
of  invert  sugar  3  per  cent,  by  weight  upon  cane  sugar 
would  be  a  fair  average  maximum.  But  there  is  no 
hard  and  fast  line  to  be  drawn.  It  depends  upon  the 
composition  of  the  sugar  to  be  employed.  If  the  manu- 
facturer employs  sugar  containing  a  large  proportion 
of  ash  by  using  syrups  from  which  crystals  have  been 
extracted,  and  the  ash  accumulated  in  the  syrup  he 
would  have  to  employ  more  aoid  than  he  would  if  he 
were  using  crystallised  sugar,  and  therefore  it  is  ^eiy 
difficult  to  give  a  fair  average.  But  I  think  that  my 
figure  of  3  per  cent,  as  a  maximum  would  be  fair. 
Then  in  regard  to  the  production  of  glucose  from  starch 
fonsiderably  more  would  be  employed,  and  that  would 
amount  to  about  6  per  cent,  as  against  3  per  cent.,  in 
other  worde  about  double.    That,  again,  would  be  sub- 


ject to  variation  dependent  upon  the  steam  pressure 
under  which  the  conversion  was  made. 
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1467.  (Chairman.)  What  steam  pressures  are  gene 
rally  used? — Normally  40  to  501bs.  per  square  inch, 

1468.  The  object,  1  suppose,  is  merely  to  raise  the 
temperature  ? — Quite. 

1469.  (Professor  Thorpe.)  I  have  not  yet  asksd  you  Brewers 
any  questions  respecting  the  methods  employed,  or  re-  Expeit  Com- 
specting   the    quantitative    determinations,    because  I  mittee  are 
understand  that  you  wish  to  defer  your  evidence  upon  c  iitinuing 
thdse  points? — ^I  would  prefer  as  regards  the qu.mtitative  their  inquiry 
determinations  to  defer  them,  because  it  was  arrange;!  ifto  tests  for 
l)y  Mr.  Fletcher  Moulton,  as  directing  our  committee,  •'''''^enic. 
that  we  sliould  attempt  to  devise  a  system  for  the  quan- 

litative  <Uterimiiiatioii  of  arsenic  in  beer  and  brewing' 
sugars,  just  as  we  did  a  method  for  itis  qualitative  de- 
termination in  beers,  which  would  safeguard  the 
public,  and  we  have  had  so  much  to  do  in  the  investi- 
gation with  regard  to  the  traces  of  arsenic  that  we  have 
not  yet  been  able  to  meet  to  devise  a  process  of  making 
quiantitaitive  determinations  together.  Theiefore,  i 
would  wish,  with  respect,  to  defer  my  evidence  upon 
that  point  until  such  time  as  we  have  settled  thi; 
method. 

1470.  Are  you  in  this  respect  acting  independently 
of  a  committee  of  chemists  who  are  engaged  on  the 
saime  problem  of  quantitative  determination? — Yes,  cer- 
tainly. 

1471.  You  are  aware  that  the  Society  of  Chemical  f^^^^^^.^^ 
Industry  is  taking  some  action  in  this  matter? — ^I  have  in(iu„ti-v  also 
heard  of  it  quite  recently.  inve-tigating 

1472.  Do  you  associate  yourself  with  that  committee  test<  for  ar- 
in  any  way? — No.    We  should  be  very  happy  to,  pro-  senic. 
bably,  but  we  he  ve  not  yet  associated  ourselves  with 

them. 

1473.  I  understand  the  objecx  of  that  committee  is  to 
bring  evidence  before  this  Commission  of  the  vaxiol 
methods  and  methods  sufiifeiently  strin.gent  which  m:iy 
be  employed.  Is  that  so,  or  is  it  not? — 'I  believe  it  i.s 
an  extremely  good  idea,  liecause  it  is  very  desirable 
that  the  manufacturem  should  be  able  to  S'peak  upi  n 
the  point,  they  ha\nng  to  carry  out  any  test  whica 
might  be  devised  or  recommended. 

1474.  (Chairman.)  With  regard  to  the  question  of  Arsenic  in 
malt  as  containing  arsenic,  can  you  state  what  is  the  'i^^h. 
greatest  amount  of  arsenic  contained  in  samples  of 

malt,  and  how  much  that  would  introduce  into  a 
gallon  of  beer  ? — The  determinataons  of  traces  ot 
arsenic  in  malt  are  miore  in  the  nature  of  estimations 
than  of  accurate  determinations.  I  do  not  ajjply  thesf 
remarks  to  tho  determination  of  arsenic  in  contami- 
nated beer,  because  there  ?  would  be  no  question  as  to 
the  public  being  properly  protected  by  the  methods  of 
analysis  now  practised.  But  in  respect  of  the  analysis 
for  traces  of  arsenic  in  malt  it  would  be  difficult  in 
my  opinion  to  do  more  than  make  a  comparative  esti- 
mation of  such  traces,  and  in  so  doing  one  would  have 
to  take  large  quantities  of  material,  say,  50  grammes, 
for  an  analysis.  I  might  perhaps  illustrate  it  by 
showing  you  what  I  showed  yesterday  to  the  Commis- 
sion from  another  point  of  view.  (A  set  of  arseji ' 
mirrors  urns  exhibHed.)  In  the  tube  with  the  mirror  i  ■ 
the  quantity  resulting  from  the  50  grammes  of  malt,  a:  il 
fairly  represents  the  trace  that  would  be  obtained  i:i 
malt. 

1475.  Is  that  what  you  would  consider  a  large  quan- 
tity?— No,  I  consider  that  a  trace. 

1476.  This  is  metallic  arsenic,  is  it? — Yes,  this  is 
100th  part  of  Bostock'is  sugar.  Th  at  is  half  a  gramm  ■ 
of  Bostock's  sugar  and  this  is  50  grammes  of  the  malt 
Nqiw,  in  order  to  compare  thosie  two  in  regard  to  quan 
titatiive  determination  of  the  arsenic,  that  would  merely 
be  done  by  a  comparison  of  the  relative  appearance  ol 
the  two  mirrors,  and,  therefore,  I  suggest  that  thai 
cannot  possibly  be  other  than  an  estimation.  That 
makes  it  somewhat  difficult  to  say  how  much  arsenic  it. 
really  in  malt,  and  how  much  thereby  would  be  intro- 
duced into  beer.  But  there  can  be  no  doubt  that  the 
quantities  thus  introduced  are  meie  traces,  and  fali 
into  a  totally  diffeirent  category  from  those  in  whiich 
Bostock's  sugar  was  employed  . 

1477.  Has  the  malt  dust  been  tested  ([tiantitatively  fo' 
arsenic — I  mean  the  dust  proceeding  from  the  brushing 
and  screening  of  the  malt? — I  have  not  tested  that  quan- 
titatiYely.  buit  it  would  not  be  a  difficult  thing  to  do  mm, 
because  the  proportion  of  dust  to  malt  would  be 
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email — that  is  to  say,  there  is  so  little  dust  to  such  a 
great  mass  of  malt  that  if  one  did  collect  the  dust  of  the 
malt  which  contained  a  minute  traxie  of  arsenic,  one 
would  expect  to  find  that  dust  containing  arsenic  in  con- 

 ■ —      siderable  quantity,  and  that,  I  think,  would  be  certainly 

capable  of  accurate  determination. 

1478.  Is  it  not  desirable  that  such  a  determination 
should  be  made  ? — Yes,  and  it  shall  bo  done. 

No  necessity  1479.  I  mention  that  because  there  is  some  appre- 
lor  malt  to  hension  just  now  as  to  positive  danger  from  malt 
contain  any  which  had  been  made  with  fuel  which  was  not  free 
arsenic.  from  arsenic  in  malt  kilns  ? — I  shall  bo  able  to  present 

ait  a  later  stage  full  details  respeating  that,  and  the 
result  of  hundreds  of  analyses  that  my  colleagues  and  I 
have  been  malcing  in  connection  with  the  subject.  But 
generally  I  may  be  permitteAi  perhaps  now  to  say  that 
the  bulk  of  the  malt  as  sold  in  this  country  is  free  from 
arsenic,  even  from  minute  traces.  There  is  no  necessity 
that  any  should  contain  oven  minute  traces,  and  it  merely 
requires  a  reoommendation,  followed  by  some  means 
of  ens'uring  it  being  carried  out  to  eliminate  one  form  of 
fuel  used  in  the  malting.  Then  1  think  it  may  be  stated 
with  certainty  that  malt  can  be  producetl  free  from  traces 
of  arsenic,  even  the  traces  which  have  been  discovered. 

Oas  coke  1480.  Do  you  consider  that  the  brushing  and  screening 

should  be  as  at  present  practised  on  malt,  which  has  acquired  some 
avoided  in  arsenic  in  the  kiln,  is  sufficient  to  take  the  arsenic  away 
malting.  and  to  prevent  danger  ? — From  what  the  medical  authori- 
ties tell  me  tbe  arsenic  due  to  malt  does  not  at  the  pre- 
sent moment  constitute  a  source  ot  danger,  but  it  is 
quite  conceivable  that  it  might,  and  having  made  this 
discovery  I  do  think  that  the  maltsters  should  use  a 
sort  of  fuel  which  would  not  subject  the  public  to  anj' 
possibil'ty  of  danger,  and  that,  as  far  as  our  investiga- 
tion goes  at  present,  is  easily  to  be  obtained  by  not 
using  gas  coke. 

1481.  It  would  be  considerably  more  expensive,  how- 
ever, I  suppose,  to  use  anthracite  or  other  proper  fuel  ? 
— 'I  do  not  think  so,  because  coke  is  only  part  of  the  fuel 
used.  I  am  not  aware  of  malting  being  conducted  where 
they  use  wholly  coke.  It  is  used  to  produce  a  fierce  heat 
at  the  final  stages  of  malting,  and  frequently  it  is  mixed 
with  anthracite  for  that  purpose.  I  do  not  think  it  would 
materially  add  to  the  expense  of  the  malting.  If  the 
maltster  were  to  employ  anthracite  and  not  hurry  his 
malting,  but  carry  it  out  in  a  proper  manner,  it  would 
make  a  better  article.  I  know  that  in  all  well  regulated 
breweries  they  insist  that  the  malting  shall  be  kilned 
with  anthracite. 

Products  of  1482.  Have  you  any  experience  of  malting  in  Scotland 
combustion  with  regard  to  the  peat  reek  flavour  in  whisky  derived 
l»ass  through  from  fuel  ? — ^It  is  necessary  as  regards  the  flavour  of  malt 
malt.  for  brewing  that  it  should  have  what  the  brewers  know 

as  a  certain  amount  of  "  fire  "  in  it,  but  whether  that 
fiery  flavour  be  due  to  the  empyreumatic  fumes  or  not 
it  would  be  diffiteult  to  say,  but  I  think  that  is  a  neces- 
sity. We  shall,  liowever,  be  able  to  convince  you  that 
it  can  be  obtained  without  the  slightest  risk  of  arsenical 
contaminataon  provided  that  gas  coke  be  not  employed. 

1483.  Do  you  not  think  that  a  red-hot  plate  under  the 
malt  bed  with  proper  an-angements  for  carrying  atmo- 
spheric air  through  the  malt  would  not  give  the  same 
results  as  to  the  fire,  and  yet  keep  the  malt  absolutely 
away  from  the  fumes  of  the  burning  ? — I  have  no  doubt 
that  such  an  arrangement  could  be  carried  out,  but  I 
would  venture  to  call  your  attention  to  the  fact  that  any 
radical  change  of  that  character  would  involve  the  out- 
lay of  huge  capital. 

Alteration  in  1484.  It  would  mean  enormous  expenditure? — Yes, 
system  of  enormous  expenditure.  It  could  tlien  only  be  slowly 
kilning  carried  out.    There  is  no  question  that  there  is  room 

would  mean  -for  improvement  in  the  construction  of  our  English  roalt 
great  ex-  kilns,  and  many  of  our  brewers  are  very  much  alive  to 
l)ense.  that  fact,  but  to  remodel  the  whole  system  of  kilning 

would  be  an  extremely  important  and  large  undertaking, 
and  certainly  would  necessitate  a  great  deal  of  time. 

1485.  At  present  you  think  thorough  security  may  be 
had  by  the  use  of  anthracite? — I  think  so  undoubtedly. 
I  hope  I  shall  be  able  at  a  later  stage  to  present  tJie  re- 
sult of  our  experience  in  that  connection,  and  then  your 
Lordship  will  be  able  to  judge  for  yourself. 

1486.  (Professor  Thorpe.)  Do  you  think  that  the  Ime 
of  least  resistance,  namely,  that  which  is  most  quickly 
attainable,  will  be  followed,  namely,  to  look  to  the 
fuel?— I  do. 

1487.  And  if  tlie  fuel  is  adequately  looked  to  there  is 
no  ne-?.e«sity,  von  think,  to  reconstruct  the  arrangements 
ill  the  malt  Idlns  ?— That  is  my  opinion. 
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1488.  (Mr.  Cosmo  Bonsor.)  The  maltster  could  give 
tJie  same  class  of  gusirantee  as  the  glucose  manufacturer  / 
— Clearly. 

1489.  That  would  be  a  protection  to  the  public  ? — That 
would  be  'idequate,  I  think. 

1490.  {Sir  Wtlliani  Hart-Uyke.)  You  say,  speaking 
from  your  knowledge,  that  the  only  possibility  of  con- 
tamination of  malt  by  arsenic  is  through  the  use  of  a 
fuel  from  the  fumes  of  which  this  result  is  brought  about  ? 
— That  is  my  impression. 

1491.  And  also,  supposing  the  Legislature  or  a 
Department  were  to  visit  with  penal  consequences  the 
use  of  fuel  which  w£is  dangerous  as  regards  the  malting 
prcicessos,  that  that  would  produce  absciute  security  to 
the  consumer  of  beer  ? — ^I  am  not  in  a  position  to  express 
an  opinion  as  to  penal  consequences,  but  

1492.  Well,  we  will  put  that  on  one  side  for  a  moment, 
and  say  provided  the  security  were  maintained  for  the 
future  with  regard  to  the  use  of  fuel  ? — 1  agree. 

1493.  {Chairirw-n.)  You  have  spoken  of  hops  as  some- 
times, though  rarely,  containing  minute  traces  of  arsenic. 
I  think  that  was  in  your  evidence? — I  do  not  think  I 
actually  gave  evidence  upon  it,  but  I  can  say  that  I  have 
found  minute  traces  in  hops',  and  that  would  be  due  to 
the  same  reason,  and  possibly  due  to  traces  contained  m 
the  sulphur.  I  think  that  there  would  be  no  ditiiculty 
in  securing  absolute  freedom  even  from  tliese  traces  in 
respect  of  hops.  I  see  no  more  difficulty  for  the  hop- 
maker  than  I  do  for  the  maltster. 

1494.  Sulphur  is  used  for  colouring  the  hop  leaves,  I 
oelievo? — It  is  used,  I  think,  for  the  purposes  of  pie- 
venting  mildew — that  is  on  the  pole. 

1495.  I  have  heard  it  said  that  sulpliur  fumes  have 
the  effect  of  colouring  the  hop  leaves  in  a  manner  which 
was  considered  suitable  for  some  particular  beer,  or 
some  particular  qualities  ? — I  could  not  speak  as  to 
that,  but  I  know  that  the  hop  grower  pays  a  very  con- 
siderable price  for  his  sulphur  which  he  does  so  employ, 
and  he  would  have  no  difficulty  in  getting  a  guarantee 
as  to  the  freedom  of  that  sulphur  from  arsenic  ;  and  in 
respect  of  his  fuel  he  would  certainly  be  able  to  take 
the  same  precautions  as  you  have  suggested  in  respect 
of  the  maltster. 

1496.  (Br.  Whitelegge.)  "Was  this  danger  of  the  intro-  Lj^y 
iluotion  of  arsenic  by  malt  and  hops  known  to  malt-  malt 
sters  and  brewers  before  the  present  epidemic,  say,  a  tain 
year  ago? — Only  as  far  as  the  quotations  that  have  been  unkn 
referred  to  by  iProfessor  Thorpe  are  concerned.  fore 

1497.  But  that  was  in  connection  with  glucose? —  ^^^^^ 
Yes. 

1498.  I  was  intending  to  leave  that,  and  was  referring 
only  to  malt  and  hops. — ^I  have  never  heard  of  it  before 
this  epidemic,  and  I  do  not  believe  it  was  known.  It 
might,  of  course,  have  been  reasoned  back  ;  it  is  a  ques- 
tion one  could  have  reasoned  out,  but,  as  a  matter  of 
actual  fact,  I  do  not  believe  the  presence  of  traces  of 
arsenic  in  malt  or  hops  was  ever  suspected  until  this 
outbreak. 

1499.  Was  it  the  practice  of  any  brewers  to  require 
assurance  with  each  consignment  of  malt  that  the  di7- 
ing  had  been  effected  by  anthracite? — I  could  not  say 
that. 

1500.  You  are  not  aware  it  was  the  practice  of  any 
brewers  ? — ^No,  but  I  know  it  is  the  practice  of  brewers 
to  carefully  inspect  their  malt,  and  from  that  point  of 
view  they  would  take  note  of  the  classes  of  fuel  that 
was  used,  and  they  may  have  used— I  think  they  have 
used — this  gas  coke  in  ignorance  of  its  possible  effects : 
that  is  to  say.  the  possibility  of  introducing  small 
traces  of  arsenic  into  malt. 

1501.  You  think  that  in  future  some  sort  of  certifi- 
cate as  that  which  you  have  discussed _  with  Professor 
Thorpe  in  the  case  of  glucose  would  be  right  in_  the  case 
of  hops  and  malt?— Yes,  I  see  no  reason  why  it  should 
not  be  given,  because  there  would  be  no  difficulty  in  act- 
ing up  to  that. 

1502.  If  the  brewer  has  guarded  himself  by  a  certifi-  Guai 
cate  as  regards  the  materials  he  uses,  what  assurance  by  bi 
do  you  think  it  would  be  proper  for  bim  to  give  to  his  hard) 
customers  ?  Would  you  think  a  warranty  from  the  quire 
brewer  was  desirable  ?— Well,  warranties  always  com- 
plicate business. 

1503.  Would  you  suggest  that  the  consumer  should 
rely  upon  the  precautions  which  the  brewer  has  taken 
with  regajrd  to  materials,  and  not  require  any  direet 
assurance  from  the  brewer?— I  do  not  know  whether 
the  brewer  should  be  called  upon  io  give  a  direct  smui- 


MFN'T'TES  OV  EVIDEN'CE. 


(<  diioe,  bat  I  leel  coiilident  if  tiie  !5Uggc.->zi.,n£i  wliLch  have 
been  discussed  were  given  effect  to,  that  no  other  war- 
ranty would  be  necessary,  and  that  the  public  would 

)01 .  be  adequately  protected.  It  seems  to  me  that  to  call  lor 
a  warranty  from  all  these  different  purveyors  of  mate- 
ria], and  then  to  bulk  them  into  a  warranty  to  be  handed 
ro  the  ccnsuiner,  is  complicating  the  question,  from  a 
commercial  standpoint,  rather  too  much. 

ers  1504.  Do  3-0 u  suggest  that  the  brewer  should  rely 
upon  his  warranty,  or  should  himself,  through  his 
I'hemisit,  examine  all  the  materials  supplied  to  him  ? — 
I  think  he  undoubtedly  would  examine  them  through 
his  chemist.  Brewers  in  the  past  have  been  in  the 
liabit  of  examining  their  materials  for  suitability  as 
regards  manufacture.  They  would  certainly  have  ex- 
amined them  for  arsenic  had  they  had  any  suspicion  of 
its  possible  presence.  But  now  they  will  as.suredly  test 
for  themselves,  in  addition  to  any  guarantees  that  may 
be  given  by  the  makers^ 

1505.  You  think  tliat  will  continue  ir,  future  years? 
— I  feel  sure  of  it. 

1506.  I  do  not  think  that  it  appeared  in  your  evi- 
dence, but  in  the  summary  you  gave  us  you  spoke  of  a 
S'pecial  difficulty  in  determining  the  arsenic  in  sugar. 
And  there  is  also  another  point.  You  speak  of  the 
extreme  solubility  of  the  arsenic. — With  regard  to  tha 
difficulty  of  determining  arsenic  in  sugar,  that  is  a 
lui.sprint  on  the  precis  of  my  evidence  ;  it  should  be  in 
r-^ev,  not  sugar.  I  should  have  alluded  to  that  in 
my  evidence  to-day.  It  must  not  be  thought  that  I 
mean  by  that  beers  which  are  the  subject  of  sum- 
monses for  contaminated  beer — I  am  speaking  of  the.-e 
traces. 

1507.  What  is  the  extremely  soluble  form  in  which 
arsenic  is  present  in  brewing  sugar  ? — Jit  is  arsenious 
acid,  or  an  arsenite  which  I  had  in  my  mind  when  I 
made  that  statement. 

ion  1508.  If  I  followed  you  rightly  in  your  answers  to 
Dr.  Thorpe,  you  do  not  think  that  there  is  any  pro- 

^^'^  bability  of  the  arsenic  in  any  of  the  ingi-edients,  or  in 
the  beer  itself,  being  present  in  an  organic  compound  ?  — 
I  do  not ;  not  in  the  for  mthat  has  been  suggested,  cer- 
tainly. 

1509.  Not  in  thast  particular  form  ;  but,  of  course, 
there  may  be  other  forms  ? — I  thoroughly  endorse  the 
suggestion  of  Professor  Thorpe,  if  I  may  be  allowed  to 
do  so,  that  if  the  compound  that  'has  been  alluded  to 
^vere  originally  present,  it  would  certainly  be  con- 
verted, by  the  action  taking  place  during  fermentation, 
into  the  most  harmless  form  of  arsenic  which  is  known. 

1510.  But  there  may  be  other  organ  ic  compounds  ; 
:ould  you  say  that  the  presence  of  oxygen  would  render 
all  of  them  similarly  innocuous,  assuming  them  to  exist? 
—I  could  not  make  such  a  statement  without  studying 
specifically  each  suggested  combination. 

1511.  You  think  it  is  not  probable,  but  you  have  no 
information  directly  showing  the  impossibility  of  the 
formation  of  organic  compounds?- — No  ;  but  it  appears 
to  me  at  the  moment  to  be  a  piece  of  academic  theoris- 
ing. The  suggestion  that  it  is  in  that  form  I  do  not 
think  is  supported  by  evidence. 

1512.  Assuming  the  arsenic  to  enter  into  organic 
■ombination  of  any  kind,  would  the  tests  which  you 
are  in  the  habit  of  employing  reveal  that  arsenic? — I 
think  so  ;  as  far  as  one  knows,  it  would. 

1513.  I  thought  you  told  Dr.  Thorpe  that  if  such  a 
■ombination  were  formed  the  arsenic  would  not  be 
found  on  analysis  in  the  same  quantity  as  that  in 
which  it  was  introduced? — As  arsenious  acid,  as  Pro- 
fessor Thorpe  put  it  to  me. 

1514.  (Frofcxsor  Thorpe.)  The  question  I  put  was 
this  :  If  you  had  introduced  a  known  weight  of  ar- 
senious oxide  into  a  wort  and  you  then  fermented  the 
-vort,  and  after  the  beer  was  finished  you,  by  your 
analytical  processes,  got  back  the  same  amount  of  ar- 
senious oxide,  you  would  infer  that  no  foirmation  of 
<uch  an  organic  compound  as  diethyl  cacodylic  acid, 
or  a.ny  analogous  compound,  liad  been  pro<luced? 
— Quite  so.  That  is,  that  the  arseuious  compound 
had  remained  intact  and  unaltered,  none  of  the  ar- 
senious body  had  T)een  removed.  If  you  start  with  a 
'36rtain  quantity  of  arsenious  compound  and  you  end 
with  it,  it  is  quite  obvious  that  nothing  has  been  con- 
vert e-d. 

1515.  (Dr.  Whiti'le{jgr.)  It  may  be  cle^ar  to  you  and  to 
Professor  Thorpe,  but  I  am  not  speaking  as  a  chemist. 
If  you  introduce  arsenious  oxide  in  the  early  stage, 
and  you  recover  arsenious  oxide  by  sime  process  ri!' 


analysis  when  the  beer  is  complete,  does  it  follow  that  j/^. 

it  has  been  arsenious  oxide  all  through ;  or  may  not  Salamon.' 

your  process  of  analysis  represent   it    as  arsenious   

oxide,  although  it  may  have  been  in  an  organic  com-  7  Mar.  1901. 

bination  ? — ^There  is  a  possibility  of  tliat,  yes.  It   

would  be  a  remote  possibility. 

1516.  So  finding  arsenious  oxide  would  not  in  itaelf  11 
ilisprove    organic  combination? —  It    is    difficult  to 

answer  that  question,  because  the  suggestion  may  be 

quite  accurate ;   but  the  true  answer  could  only  be  '< 

given  after  experimenting  with  definite  compounds  in  i 

such  a  case.    I  would  not  like  to  make  a  statement  of 

a  broad,  general  character  in  respect  to  compounds 

which  one  has  not  dealt  with  by  way  of  test. 

1517.  (Professor  Thorpe.)  What  Dr.  Whitelegge 
means,  I  think,  is  this.  That  you  might  start  with 
arsienious  oxide,  it  might  give  rise  to  a  product  dis- 
tinct from  arsenious  oxide,  but  the  analytical  treat- 
ment which  you  put  it  through  would  eventually  get 
it  precipitated  as  ai'senic  sulphide,  and  in  an  amount 

equivalent  to  the  arseniious   oxide    with    which   you  ' 
started  ? — Yes,  that  it  quite  conceivable. 

1518.  But  my  point,  d. recced  to  diethyl  cacodylic  acid 

alone,  was  that  that  would  not  .iccur  in  that  particular  I 
case.    The  arsenic  whicli   is  m  the  diethyl  cacodylic  ff 
acid  is  not  precipitable  by  sulphuretted  hydrogen  in 
the  form  of  arsenious  sulphide  ;   in  that  respect  the 
arsenic  is  exactly  in  the  same  relation  that  cyanogen  is 
in  the  ferro-cyanide  of  potassium.      Cyanide  of  potas- 
sium is  a  very  poisonous  substance,  but  you  can  convert 
it  into  ferro-cyanide,  w-hich  is  a  perfectly  innocuous  sub-  \ 
stance  ? — ^Yes.  ! 

1519.  (7)r.  Whitelegge.)  What  I  had  in  my  mind  did  k 
not  refer  especially  to  cacodylic  acid? — I  Suggest  that  1 
one  would  need  to  have  definite  specimens  upon  which  j 
experiments  would  have  to  be  made  before  any  state- 
ment would  be  justifiable  in  respect  to  their  behaviour. 

1520.  If  arsenic  were  present  in  organic  combination, 
with  cacodylic  acid  or  otherwise,  would  it  give  the 
Reinsch  or  Marsh  test  as  ordinarily  employed  ? — With 
respect  to  cacodyl,  I  believe  there  would  be  a  difficulty, 
but  I  have  not  made  those  experiments,  and  I  therefore 
would  not  like  to  say. 

1521.  You  made  a  number  01  analyses  of  beers  and  Arsenic  in 
the  brewing  materials  used  by  Lancashire  and  London  non-Bostock 
firms  ? — I  have   had  them   from   firms   all    over   the  beer  only  a.s 
country.  traces. 

1522.  And  outside  what  one  may  call  the  epidemic 
area  you  have  not  found  arsenic  present? — Except  in 
the  two  cases  to  which  I  referred,  where  I  found  that 
Bostock's  sugar  had  been  employed,  and  then  by  acting 
fjromptly  the  beer  vras  destroyed,  and  I  believe  no 
trouble  resulted.  But  besides  I  have  found  traces  of 
arsenic,  I  will  not  say  negligible  trace.s,  due  to  malt 
and  other  substances,  but  certainly  not  wliat  one  could 
regard  as  poisonous  or  dangerous  quantities. 

1523.  You   are  satisfied  that  no  practical  mischief 

could  have  happened  ,with  such  beers? — As  far  as  I  am  1' 
informed  by  the  medical  authorities  as  to. the  quanti- 

ties  that  would  be  injurious  I  feel  quite  sure  upon  that  i| 

point.  ;|j 

1524.  I  do  not  think  you  have  given  us  any  evidence  Brewer's  Ex-  ' 
as  to  the  test  which  was  formulated  bv  the  Expert  pert  Com- 
Commititee  ? — ^The  test  is  as  follows: — "Take  200  cc.  of  mittee's  test 

the  beer  in  a  ]x")rcelain  evaporating  dish.    Eaise  the 

liquid  to  the  boiling  point  and  then  add  30  cc.  of  pure  i 
concentrated  hydrochloric  acid.  Insert  a  piece  of  pure 
briglit  copper  foil,  about  a  quarter  of  a;i  inch  by  half 
an  inch  in  size,  and  keep  the  soiution  gently  boiling 
for  45  minutes.  If  at  the  end  of  that  tune  the  copper 
remains  bright  and  red,  the  beer  i.s  free  from  arsenic. 
If  a  deposit  is  obtained  on  the  copper  the  io'A  is  to  be 
washed  successively  with  water,  alcohol,  and  ether  (care 
being  taken  that  these  are  pure),  dried  at  a  temperature 
not  exceeding  100°  C.  and  sub'ected  to  slow  sublimation 
in  a  thin  reduction  tube  of  s-mall  section,  and  not  less 
than  2  inches  long,  the  upper  portion  of  which  should 
be  warmed  before  the  sublimation  begins.  For  the  pur- 
pose of  the  sublimation  a  small  spirit  lamp  flame  should 
be  used.  If  any  sublimate  is  obtained,  it  must  be 
examined  under  a  magnifying  power  of  about  20'^ 
diameters.  Any  sublimate  which  does  not  show  well- 
defined  octahedral  or  tetrahedral  crystals  is  not  to  b  ■ 
considered  arsenical.  N.B. — ^It  must  be  borne  in  mind 
that  the  blackening  of  the  copper  or  a  deposit  thereon 
from  the  preliminary  operation  does  not  demonstrate 
the  presence  of  arsenic  in  beer.  Abundant  blackenia^ 
and  deposit  may  be  obtained  from  the  purest  beer. 
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1525.  In  what  light  do  you  regard  tnat  test?  Am 
I  lig.it  in  supposing  that  it  is  a  provisional  test  meant  to 
meet  an  emergency,  and  meant  to  eliminate  what  the 
Committee  regarded  as  the  dangerous  varieties  of  beer  ? 
— ^Precisely.  It  was  not  a  test  which  was  meant  to  deal 
with  minute  traces,  it  was  a  test  conceived  after  con- 
sultation with  Professor  Delepine,  Sir  Lauder  Brunton, 
Dr.  Stevenson,  and  Dr.  Luff,  as  to  a  means  of  prevent- 
ing beer  l:eing  sent  out  to  the  public,  at  a  niomeni;  of 
crisis,  which  contained  poii^onous  quantities  of  arsenic  ; 
and  by  blank  tests,  which  were  made  by  several  of  us, 
we  proved  that  that  woi;ld  protect  the  public  by  not 
jvermitting  a  beer  to  pass  that  liad  more  Ihan  one 
])avt  of  arsenious  acid  in  Ig  million  parts  by  weight. 

1526.  It  would  protect  the  public  to  that  extent  1 — 
Yeis  and  we  have  since  found  that  It  is  far  more  sensi- 
tive than  we  thought. 

1527.  So  that  the  delicacy  which  at  first  you  found 
Tjinounted  to  one-twentieth  of  a  grain,  per  gallon  you 
have  since  discovered  to  amount  usually  to  about  one- 
fortieth? — About  that,  yes. 

1528.  This  test  is  put  forward  by  tiie  Committee, 
not  as  a  final  standard  of  what  is  right  or  wrong  in 
the  matter  of  beer? — No,  not  at  all ;  but  simply  as  a 
provisional  test  intended  to  cope  with  the  special 
difficulty. 

1529.  May  we  assume  that  if  arsenic  as  introduced 
into  glucose  by  reason  of  the  sulphuric  acdd  being  eon- 
taminated,  that  in  one  day's  make  with  the  same  acid 
we  should  expect  to  find  arsendc  pretty  uniformly 
diffused  through  that  glucose  ? — ^I  should  expect  a  vaiia^ 
tion. 

1530.  A  material  variation? — ^Yes,  I  think  I  may  say 
I  should  expect  a  material  variation. 

1531.  Is  it  a  fact  that  at  every  Machester  brewery 
at  the  present  time  all  beer  is  examined  for  arsenic 
before  going  out? — ^I  believe  it  is  certainly  done  even 
to-day.  But  Mr.  Groves  will  be  able  to  speak  as  to 
that.  That  is  my  informaiti'on,  th'at  the  testing  is  still 
kept  up. 

1532.  Is  tli'at  practised  elsewliere  than  in  the  Lanca- 
shire districts  to  your  knowledge? — I  could  not  speak 
as  to  that,  I  am  receiving  many  samples  of  beer  to 
test  with  regard  to  purity  and  freedom  from  arsenic, 
and  I  assume  others  are  doing  the  same,  and  that 
all  brewers  are  on  the  alert  for  arsenic.  In  fact  that 
I  know. 

1533.  You  told  us  about  the  examination  of  the  casks, 
and  said  you  satisfied  yourself  that  the  casks  had  been 
thoroughly  purified  from  any  traces  of  arsenic.  Were 
those  casks  specially  treated  in  any  way,  enamelled,  for 
instance? — Some  of  them  that  I  tested  were  enamelled 
with  a  preparation  known  as  Crawford's  enamel,  and  I 
scraped  the  enamel  and  found  that  free.  But  other 
casks  which  I  took  in  other  breweries  were  not  enamel- 
led. It  is  not  a  uniform  practice  to  enamel  casks,  and  I 
found  the  wooden  scrapings  in  other  cases  were  quite 
free  from  arsenic.  No  source  of  danger  remains  there, 
I  feel  confident. 

1534.  And  the  methods  of  cleansing  adopted  in  the 
brewery  you  referred  to  were  adopted  in  breweries 
generally  1 — ^Yes,  the  cleansing  of  casks  is  necessarily 
efficient  in  breweries  if  the  beer  is  to  remain  in  good 
condition,  and  I  feel  sure  after  my  experiments  in  that 
direction  that  there  is  no  danger  in  respect  of  the  cask 


plant.    All  other  plant  is  periodically  cleaned,  and 

also  evei-y  day  after  use. 

1535.  {Professor  Thorpe.)  There  is  one  question 
further.  The  sulphur  which  may  be  in  hops  may  be  in- 
troduced in  two  ways,  it  may  be  dusted  over  as  you 
state  to  prevent  mildew  When  on  the  poles,  or  small 
quantities  of  sulphur  may  be  on  them  in  the  kilning? 
—Yes. 

1536.  Suppose  you  introduce,  hops  containing  this 
adherent  sulphur  into  a  wort  which  contained  dissolved 
aisenious  oxide,  and  tlie  whole  boiled  together,  would 
tiiat  not  tend  to  the  formation  of  sulphide  of  arsenic? 
• — ^I  should  think  it  would. 

1537.  You  know  when  you  boil  flowers  of  sulphur 
with  water  small  quantities  of  sulphuretted  hydrogen 
are  formed  ? — Yes. 

1538.  The  arsenic  sulphide  would  be  the  so-called  col- 
lodial  stage;  and  when  boiled  would  be  precipitated? — 
Yes. 

1539.  And  the  yeast  would  tend  to  collect  it  i — Yes. 

1540.  That  may  be  the  origin  of  a  quantity  of  arsenic 
precipitated  on  the  yeast? — Yes,  possibly  I  think  it  is 
worth  following  up  the  suggestion,  although  the  amount 
of  sulphur  I  have  found  is  very  small. 

1541.  It  is  as  sulphide  formed  by  the  action  of  sul- 
phur on  arsenious  oxide  obtained  from  the  glucose?— 
That  may  be  worth  following  up,  and  I  think  it  is  an 
extremely  valuable  suggesition.  It  may  account  for  the 
way  the  sulphur  gets  into  the  yeast. 

1542.  What  strikes  one  is  the  extraordiniattly  for- 
tuitous method  in  which  the  yeast  seems  to  pick  up 
arsenic  ? — Yes. 

1543.  May  not  that  be  explicalble  on  account  of  hops 
being  sometimes  treated  with  sulphur  and  sometime* 
not,  and  so  depend  on  the  relative  amount  of  sulphur 
which  might  be  on  the  hops  ? — Yes. 

1544.  (Sir  William  Hart-Dyke.)  Are  you  aware  that 
the  sulphur  put  upon  hops  is  applied  to  the  hops  on 
the  poles  as  the  cleansing  process? — That  is  what  Pro- 
fessor Thorpe  refers  to. 

1545.  But  there  are  two  processes  ;  in  one,  the  sul- 
phur is  applied  to  the  hops  in  growth,  whereas  this  is 
done  during  a  dusting  process? — I  have  seen  it  done. 

1546.  Is  it  not  the  fact  that  hops  after  this  dusting 
process  are  subject  to  rain  storms,  and  there  is  this  con- 
stant cleansing  "going  on? — ^Professor  Thorpe  is  only  re- 
ferring to  minute  quantities  ;  it  is  not  large  quantities. 
There  is  the  possibility  that  any  which  has  been  washed 
away  in  the  manner  you  suggest  may  act  in  the  manner 
suggested  by  Professor  Thorpe. 

1547.  Surely  it  suggests  itself  to  you  as  a  practical 
man  that  this  being  applied  to  a  plant  which  is  in 
growth,  especially  in  a  cllimate  otcIi  as  ours,  with  the 
wind  and  the  weather,  it  is  scarcely  possible  for  any  ap- 
preciable quantity  to  remain  on  ? — We  are  not  dealing 
with  appreciable  quantities.  Following  the  suggestion 
of  Professor  Thorpe,  we  are  only  dealing  with  traces. 
The  hypothesis  is  concerned  with  the  possibility  of  the 
minutest  quantities. 

1548.  (Professor  Thorpe.)  I  miglit,  nerhaps,  remind 
my  colleagues  that  sulphur  is  extremely  difficult  to  re- 
move, even  when  it  is  wetted.  If  you  dust  it  on  to  the 
plant,  you  may  afterwards  wet  it  as  much  as  you  like, 
but  you  will  not  succeed  in  getting  it  all  away? — That 
is  so. 
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Mr.  James  GErniBLE  Ghoves,  M.r.,  called  ;  and  Examined. 


Mr.  J.  G.  1549.  {Chairman.)  I  believe  you  are  connected  with  a 
Groves,  tA.¥^  fii-ni  of  brewers  in  Manohester? — I  am  Ohairman  anu 
—  Managing  Director  of  Messrs.  Groves  and  Whitniall, 
l  imited,  carrying  on  business  at  Regent  Road  Brewery, 
Salford,  and  Alexandra  Brewery,  Hailme,  Manchester. 
The  business  of  the  latter  brewery  we  purchased  last 
year  from  the  executors  of  the  late  James  Cronshaw. 
The  scope  of  our  business  is  principally  confined  to 
vSalford  and  Manchester,  and  our  output  is  consider- 
ably the  largest  in  those  two  towns. 

1550.  When  did  you  first  become  acquainted  with  the 
fact  that  suspicions  were  directed  towards  the  purity 
of  beer  in  the  neighbourhood  of  Manchester  ? — Until  the 
month  of  November  last  year  I  had  no  reason  whatever 
to  doulbt  tlie  purity  of  the  beer  that  my  conupany  was 
supplyiing.      We  have  a  laaige  number  of  tied  houses, 


and  the  beer  supplied  by  us  to  these  houses  is  idanti-  Mr. 
cally  the  same  as  the  beer  supplied  to  free  houses —  Grovei 
there  is  absolutely  no  difference  in  qualit". 

1551.  I  understand  you  wish  to  give  us  a  chronological  ^^^^j. 
account  of  the  action  taken  iby  your  brewery  wdth  refe-  Qj-oves 
rence  to  the  discovery  of  arsenic  in  beer  in  your  dis-  Wliitn 
triot  ? — On  November  12tih  Dr.  Cran,  one  of  the  distriot  brewei 
medical  officers  of  Saiford,  called  on  me  with  reference  to  action 
the  amount  of  siokness  in  his  distriot.  He  said  that  as  the  fir 
one  of  the  distriot  medical  officers  his  attention  had  been 
called  to  the  increasing  number  of  cases  of  alcoholic 
neuritis,  as  he  then  desoribed  it  "The  sickness  was 
alarming,  and  there  were  many  deaths  traceable  to  it." 
He  came  to  me  because  he  was  in  the  particular  distriot 
of  Salford  in  which  our  brewery  is  situated,  and  I  had  an 
added  interest  from  the  fact  that  I  represent  that  par- 
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Q  ticulaiT  division  in  Parliaunemfc.  He  oansiidered  til>at  tihe 
jj_P^«  i.jiiess  was  priiioiipally  iocajiised  aunoingsit  tilie  di'ijiikoi^j' 
beer,  and  Jiis  ■tliecwy  wTas  tiliait  it  wia<s  duei  .to  jsOiiie  of ' 
901.  tiie  forms  of  tlie  iliigher  aioolhoJa  whdali  majy  be  referred 
tu  as  fusel  oil.  I  .sugigested  tliat  tlius  was  iwtiher  juoa'© . 
indioa/bive  of  spirit  dirMiJtinjg  tlian  ibeer  drinking,  but  he 
reipJied  tihat  tlie  ovideiioe  very  skviigily  pointed  to  beer 
driiukers,  and  not  spirit  diiiiiikers,  aithougii  it  mijijliit  be 
assisted  by  tilie  eoni:*uraption  of  spirits.  On  Kovembeir 
15bii  I  gave  instnuotioais  for  soimiples  tu  be  taken  of  tlie 
piincipial  beens  sold  in  'tlie  disibriict,  including  our  own, 
i^r  the  purpose  of  tesiting  the  eoujidness  of  tlie  tlieory 
aivanced.  24  aiaanpies  were  takeai,  tiiat  is,  12  in  dupli- 
cate. On  November-  16th  I  forwarded  tlie  samples, 
marked  A  to  L,  to  Mr.  Gordon  fcjaiaaiion,  of  London,  for 
I  avestrigiEutioin,  informing  liLm  of  the  tlieory  raised.  I 
believe  the  analysis  for  higher  alcohols  is  a  tedious  and 
ciilfkmlit  prooeisis.  In  tlie  afteiuioon  of  tini;s  day,  Dr. 
iabtersal,  Medical  Officer  of  Healtli  for  Salford,  cailled 
in  ime  with  reference  tu  tlie  same  isuibject,  he  having 
previously  seen  Dr.  Oran.  He  expressed  the  same. 
\  iews,  and  (held  tfie  same  tlieory  as  to  tlie  cause  of  the 
.■■ickness.  I  told  liim  aie  wcus  free  to  eraanine  our 
brewery,  and  take  samples  of  aiiytliiing  he  liked,  includ- 
ing oui"  beers  and  all  the  anoterials  used  in  oonnection 
with  our  business.  I  offered  to  assist  in  every  possible 
way  to  get  at  the  ibottom  of  the  mystery.  Shortly  after- 
j,  wards  be  obtained  from  us  various  samples,  including 
,  f  ugars.  On  Noveanber  21st  Dr.  TatteirsiaOl  called  on  me 
again ,  and  for  the  first  time  suggested  thiaib  arsenic  might 
be  present,  being  conveyed  into  the  beer  through  the 
liops.  IXp  to  this  time  it  had  not  occiuTed  to  me  in  the 
remotest  possible  degree  ifchat  arseiiic  imigdit  be  found  in 
beer.  Dr.  Tattersall  ateo  stated  that  tlie  illLness  was 
clearly  traceable  to  the  beers  of  a  large  number  of 
brewers,  inciluding  ours.  I  wired  to  Mr.  Gordon  Sala- 
mon  iwith  regajd  to  tlie  samples  sent  him  :  "  Try  for 
!i,rsenic."  In  eonsequeaice  of  ulie  suggestion  made  by  Dr. 
'i'ait?tersall  that  the  airsenic  might  be  conveyed  tlirougli 
Uie  hops,  I  immediately  gave  insti-uctionis  for  al  tlie 
hops  we  used  to  be  analysed  ;  and  Mr.  Stone,  our  chief 
brewer,  conducted  the  aiiialysis  tlie  foMowi'nig  day,  but 
found  no  arsenic  in  tliean.  Mr.  Stone  is  a  Fellow  of  tJie 
Chemical  Society,  aaid  a  pra-ctioad  brewer  <if  long  exipe- 
rience.  We  have  a  well  equipped  laboratory  for  tlie 
purpose  of  examining  tlie  'materials  used,  in  whidi,  up 
bo  that  tiime,  we  never  dreamt  of  looking  for  arsenic. 
On  November  22nd  I  travelled  up  to  London,  and  had  an 
interview  with  Mr.  Sal  anion  the  same  day.  When 
I  arrived,  he  had  omly  had  tiime  tt  test  one  sample,  which 
I  afterwards  found  to  be  one  of  our  own  beers,  and  in 
this  he  found  no  arsenic.  I  might  also  say  that  he  had 
conducted  experiments  up  to  a  certain  stage  in  following 
out  the  first  theory  raised  by  JJr.  Tattersall  and  Dr. 
Gran  with  regard  to  iiigher  alcoliols  ;  but  when  I 
informed  him  of  the  ai'senic  theory  he  stopped  those 
investigations.  We  had  a  long  ccnsultation,  and  finally 
came  to  the  conclusion  that  tlie  matter  was  ex- 
ceedingly serious,  and,  if  Dr.  Tattersall  was  correct, 
run  exceedingly  widespread  thing.  It  was  not  a  matter 
for  myself,  as  an  individual,  to  investigate  any  fui'ther 
islone,  but  one  wliich  cunct'irned  the  whole  trade,  Dr. 
'Eattersall  havini;  informed  iiie  that  it  was  niot  localised 
to  any  parti ouiar  beer,  but  extonded  to  a  . large  number 
of  cases  in  his  district — that  is  to  say,  it  was  traceable 
to  a  very  large  nuuuber  of  breweries.  Mr.  Salamon 
agreed  vritli  me  that  the  brewers  ought  to  spare  no  ex- 
jienise  or  trouble  to  sift  the  matter  to  the  (bottom,  and 
render  all  possible  assistance  to  the  au'tliorities  ;  that 
we  sho'uid  secure  the  best  legal  and  expert  advice  ;  and, 
uent  with  ihis  approval,  I  decided  to  recommend  that  the 
'1^''  brewers  should  engage  Mr.  Fletcher  Moulton,  K.C., 
M.P.,  as  counsel,  and  hiimse'lf  as  analyst.  We  also  dis- 
cussed the  names  of  several  medical  and  scientific  ex- 
perts to  form  an  advisory  oommittee.  I  returned  to 
Manohesiter  the  same  day,  v-uid  wired  from  London,  just 
before  leaving  Euston,  to  several  Mancliesiter  hrewers, 
and  telephoned  to  others  the  following  moir.ing,  Noveni- 
ber  23rd,  and  arraJiged  for  tlie  Chairman  of  the  Man- 
(Jiester  Brewers'  Ceaitral  Association  to  call '  a  special 
meeting  the  some  day.  On  November  23rd,  at  12.30,' 
Dr.  Kelynack  called  on  n^e.  He  hod  received  through 
Dr.  Forsyth,  who  is  the  medical  officer  to  our  Brewery 
Men's  Sick  Club,  certain  sam])les  of  materials  used  in  our 
brewery.  Dr.  Fori^yth  having  previously  asked  from  me 
and  oDbained  permission  to  take  thf  m.  Dr.  Kelynack 
informed  me  that  he  had'  traced  the  arsenic,  not  to  hops,' 
but  to  invert  sutjar — in  a  sample  procured  from  our 
brewery  through  Dr.  Forsyth.  We  purchased  the  invert 
sugar  from  Messrs.  Boslock  and  Co.,  of  Liverpool.  On 
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hearing  Dr.  Kelymaok's  statement,  I  at  onoe  ordered  tliat,  Mr.  J,  C 
Bostook's  invert  should   be  discontinued,  and   not   an  Grove*,  m.P. 

ounce  lias  been  used  since.     ThaA  was  folilowing  out  tiia   

third  suggestion  of  the  cause  of  ilhiess  produced  by  tlia  7  ^lar.  1901. 

beer,  and  again  I  at  once  took  action  on  tdie  siiggestioin.  . 

We  aftenvaitis  returned  the  balance  of  stook  to  Mesisrs. 
Bo'Stock,  keeping  a  cask  of  invert  and  a  bag  of  glucose 
as  samples  for  reference.  Dr.  Tattersall  called  within 
a  few  minutes  of  Dr.  Kelynack,  and  he  had  discovered 
arsenic  in  the  glucose  also,  I  believe.  I  gave  him  the' 
name  of  the  manufacturer,  arid 'he  said  he  would  see  Bos- 
tock's  at  onoe.  Mr.'  Stone,  our  chief  'brewer,  the  same 
afternoon  (November  23rd)  conducted  esperimenits,  and 
found  varying  traces  of  arsenic  in  both  Bostook's  inveirt 
and  gduooise.  Some  was  badly  contaan mated,  otlier 
samples  only  very  slightly.  The  only  two  other  sugar* 
we  used  were  found  to  be  free.  On  the  same  date  a  meeit. 
ing  of  the  Manchester  Brewers'  Central  Association  was 
hc'.d  at  three  o'clock.  i  laid  before  this  specially  sum- 
moned meeting  the  result  of  my  investigations  ;  and  a 
sub-committee  was  appointed,  consisting  of  the  Chair- 
man and  representatives  of  six  breweries  of  the  district. 
A  resolution  was  passed  thanking  me  for  my 
prompt  action,  and  I  was  autliorised  to  wire  to 
Mr.  Gordon  Salomon  engaging  his  services  as 
analyst,  and  Mr.  Fletcher  Moulton  as  counsel 
After  the  meeting  I  called  upon  Dr.  Miller,  Ph.D., 
F.l.C,  F. C.S.,  and  engaged  Jiim  to  examine  all  our 
beers  in  stock,  as  weii  as  brewing  materials,  and  all 
brews  before  delivery.  Being  put  on  tlhe  track,  we  did 
not,  from  that  moment,  send  any  beer  out  at  ail  that  wa« 
not  analysed  and  certified  by  him.  This  has  been  ooo- 
tinued  up  to  date.  On  Novemlber  24th  Dr.  Miller  found 
traces  of  arsenic  in  some  of  tlhe  samiplea  of  beer  suib- 
mibted  to  hian,  whereupon  we  suspended  deliveiy  imim*- 
diately.  Alil  the  beer  in  stock  at  our  breweriea  wa« 
cmalysed  by  him,  and  tliat  which  was  found  to  be  con- 
taminated we  destroyed  in  the  presen-ce  of  the  Excdaa 
officers.  We  have  not  sent  out  any  since  wrthout  the 
bi-ews  being  analysed  and  cert.ified  by  Dr.  Miller,  as  pre- 
viously stated.  We  also  took  everj-  precaution  to  stop 
the  s«de  of  tlie  beer  that  was  in  the  hands  of  our  custo- 
mers until  we  had  been  able  to  have  samples  analysed. 
The  beer  in  customers'  hands  of  all  brews  that  were  not 
certified  free  from  arsenic  we  either  turned  into  tha 
sewers  or  'brought  ibaek  to  the  'breweiy  t«j  be  destroyed. 
Altogether,  the  contents  of  many  thousands  of  barrels 
were  destroyed,  the  value  of  the  beer  and  stout  thua 
dealt  with 'being  not  less  than  £15,000.  We  also  took 
every  precaution  mth  regard  to  having  the  brewery 
plant  thoroughly  purified  and  examined  to  see  tiliat  there 
was  no  remaining  contamination.  Dr.  Salamon  haa 
examined  our  plant,  and  taken  shavings  from  the  insddes 
of  our  casks,  which  after  analyses  he  reported  'to  be  free 
from  any  traca  of  arsenic.  On  November  25th  I  met 
Mr.  Salamon  at  Mr.  Fletcher  Moulton's  house,  togetiier 
with  Mr.  Weld  Bliuidell  (Vice-chairman  of  the  Man- 
chester Brewers'  Central  Assooiatdon),  who  lives  in  Lon- 
don. After  a  long  discussion  of  the  matter,  it  was 
decided  that  we  should  recommend  the  appointment  of 
an  expert  committee  to  advise  the  brewers,  and  assist 
the  authorities  in  the  investigations,  consisting  of  Sir 
Thomas  Laiuder  Brunton,  Dr.  Luff,  Dr.  Stevenson,  Mr. 
Fletcher  Moulton,  K.C.,  M.P.,  and  Mr.  Gordon  Sala- 
mon. Dr.  Samuel  Buckley,  of  Manchester,  and  Mr.  C. 
P.  McKeand,  Barrister^atr-Llaw,  were  added  later.  I 
returned  to  Ma'uchester  at  10  o'clock  the  followi'ng  'morn- 
ing. On  November  26th  a  meeting  of  the  Special  Suh- 
Committee  of  the  Manchester  Brewers'  Central  Associa- 
tion was  held  in  the  afternoon,  ait  whilch  my  action  waa 
approved,  and  the  committee  of  experts  appointed. 
On  'and  from  November  26th  a  'Oojjy  certificate  Of  purity  Testing  of 
has  been  at'tached  to  each  barrel  of  beer  and  stout  sen*  beer, 
out  from  'Our  breweries,  all  brev/s  havinig  eince  then  been 
analysed  by  Dr.  Miller.  At  a  meet'ing  of  the  Sub-Com- 
mittee on  Novemlber  27tli  I  sUbm'itted  a  copy  of  the  certi- 
ficate''*' that  iwe  were  attaahing  to  each  'barrel  sent  out, 
and  its  form  was  approved  and  recommended  for  general 
adoption.  On  November  28th  Dr.  Luff  and  Mr.  Gordon 
Salamon  oame  to  Manchester  and  remained  unitil  the 
30tih.  They  were  joined  by  Sir  Lauder  Brunton  and 
Dr.  Stevenson  on  the  29th,  and  the  Brewers  sub-com- 
mittee sat  daily  to  confer  with  them.  The  expert  com- 
mittee have  made  many  visits  to  Manchester,  and  the 

*  "I  certify  the  purity  of  the  brew  nf  beer  from  whicih 
this  cask  is  filled." — (Signed)  A.  K.  Mit.lee,  I*li.D., 
F.I.C.,  F.C.S.,  the  Laboratory,  Withy  Grove. 
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Brewers'  sub-committee  have  been  in  constant  commu- 
iidcation  since. 

1552.  Did  your  brewery  take  any  further  steps  to  recall 
oontominabed  beer,  and  repdace  it  by  ibeer  w^hich  was  free 
from  arsenic  ? — ^As  to  further  aid/ion.  taken  ait  (the 
breweries  of  Groves  and  Whitnall,  Limited,  on  Novem- 
ber 27th  we  issued  a  circular*  to  all  our  customers,  ask- 
ing them  to  cease  seling  (or  using)  any  beer  in  stocK 
until  furtih'i:r  examined.  Our  toveilers  also  immedi- 
ately commoncad  to  visit  customers  with  lists  of  certified 
hrewB.  Those  wiliioli  were  found  to  be  right  Bad  a  oer- 
tifioate  of  purity  attached  to  the  casks.  All  others, 
pending  results  of  further  analyses,  had  a  red  label 
affixed — "  Not  to  be  used  till  furtlier  examined."  On 
this  day  eome  20  travelers  and  oletrks  'Were  sent  out  to 
expedite  the  above  iwork,  wihieih  was  folloivved  up  from 
day  to  day  ;  and  as  quickly  as  ipossilble  stocks  were  re- 
placed by  certified  beer,  and  the  old  stock  destroyed  on 
the  premises  or  removed  and  run  into  the  sewers  at  the 
brewery,  as  previously  explained.  Many  of  our  houses 
had  to  close  until  stocks  were  replaced.  Some  time  was 
occupied  in  completing  the  removal  and  destruction  of 
so  large  a  quantity  of  beer.  In  view  of  this,  we  issued 
a  second  notice  t  to  all  our  customers  on  December  1st ; 
and  on  December  12th,  with  a  view  to  ascertaining  if  we 
had  got  rid  of  all  contaminated  beer,  orwrhat  quantity,  if 
any,  tlliere  still  remaiited  in  customers'  cellars  on  vrhiah 
had  been  placed  the  ennbargo  label  "  Not  to  be  sold,"  w« 
sent  out  a  further  circular.  J  When  I  brought  the  mat- 
t&r  (before  tllie  Manohesler  Breweais'  Central  Association, 
they  agreed  to  recomanend  to  their  members'  action  on 
itihe  same  lines  that  my  company  had  adopted  at  our 
breweries.  The  Association  called  meetings  and  issued 
oiiiculars  advising  mem'bera  to  follow  out  what  we  had 
done. 

1553.  Then  we  may  take  it  that  your  firm  has  through- 
out taken  tlie  initiative  in  this  matter,  and  the  other 
Mianchester  brewers  have  foUowetl  what  you  have  done? 
— think  that  may  fairly  be  taken  as  correct.  There  is 
no  doubt  about  it. 

1553a.  You  have,  no  doubt,  rendered  all  the  brewers 
who  acted  so  a  great  service? — I  hope  so.  It  lias  been 
very  much  to  our  own  detriment,  but  I  hope  it  has  been 
of  permanent  service. 

1554.  Oan  you  tell  us  to  what  extent  Bostock's  sugar 
was  used  in  your  brewery? — I  may  say  tliat  Bostook's 
is  the  only  sugar  in  whioh  we  have  discovered  arsenic. 
For  some  time  previous  to  August,  l90O,  we  had  not  used 
Bostook's  g'lucose,  but  that  of  other  manufacturers. 
Garton,  Hill  and  Co.,  of  Battersea,  with  whom  we  were 
then  dealiaig,  being  very  busy,  asked  us  to  suspend  our 
orders,  and  we  then,  to  oblige  them,  commenced  to  take 
Bostoek's,  resuming  with  Garton's  about  the  middle  of 

*  "  Our  customers  are  aware  that  every  cask  of  beer 
that  now  leaves  our  bi-ewoiy  has  a  certificate  of  purity 
attached.  We  must,  however,  ask  them,  under  no  con- 
ditions, to  sell  any  beer  they  now  hold  in  stock,  whicJi, 
although  it  prolbalbly  may  be  perfectly  pure,  has  not  ye* 
been  certified,  until  we  are  aJble  to  attach  the  necessairy 
certificate  to  ea«ih  cask,  and  we  are  taking  immediate 
etaps  to  enable  us  to  do  this.  We  are  adopting  prompt 
measures  to  analyse  every  "brew  in  coistomers'  oeOlars,  and 
hope  to  be  quickly  able  to  certify  the  purity  of  same. 

"  Groves  and  Whitnall,  Limited." 

t  "  It  will  of  necessity  take  us  a  considerable  time  to 
fetch  back  from  our  houses  the  stock  of  uncertified  beer 
whioh  was  there  on  Tuesday  last,  and  wliich  by  our  letter 
of  that  date  we  directed  should  on  no  account  be  sold. 
Wo,  therefore,  tliink  it  prudent  to  repeat  the  direction 
vr^  then  gave,  and  to  point  out  that  we  shall  regard  it  as 
a  seri  >us  breach  of  duty  on  the  part  of  anyone  who  per- 
mito  any  of  that  beer  to  be  used  or  sold  under  any  cir- 
cumstances whatever,  and  further,  that  whoever  does  ao 
will  incur  a  grave  personal  risk. 

"Groves  and  Whitnall,  Lqiitid." 

I  "  We  shall  be  greatly  obliged  if  you  will  state  on  the 
enclosed  post-card,  by  return  post,  the  quantity  and 
qualities  of  beer  you  may  still  have  in  your  cellars 
upon  which  we  have  placed  the  embargo  label  "Not  to 
be  sold."  If  your  cellars  are  all  clear,  i.e.,  that  the 
ale  has  either  been  returned  or  run  down  the  drains  in 
your  cellars,  please  say  so.  It  is  imperative  we  should 
have  this  reply  by  return  of  post.  Please  state  ad- 
dross  in  full  when  replying. 

"  Ghoves  and  Whttnall,  Limited." 


0  roves,  hJI  , 

7  MaTTiijl : 


November,  just  before  the  discovery  of  arsenic  in  Bos- 
tock's goods.  Tlie  price  of  the  three  makes  of  "  glu- 
cose "  we  had  used  was  absolutely  the  same.-  The 
"  in/vert "  sugar  (Boatook's)  was  dearer  than  glucose  by 
over  £4  per  ton.  This  was  only  used  as  priming  for  the 
eingle  X  beer  ;  that  is  to  say,  we  used  the  dearest  mater- 
rial  in  the  cheapest  beer.  I  think  that  duning  the  year 
1900  our  total  conisumptdon  of  Bostook's  glucose,  as  com- 
pared with  other  glucoses,  was  8  per  cent,  of  the  total  ; 
but,  unifortunattoly,  to  oblige  Garton,  HUl  and  Co.,  we 
used  what  would  otherwise  have  been  our  consumption 
for  the  whole  year  in  the  two  or  three  months  l>etween 
August  and  November.  Had  it  not  been  for  that  we  should 
have  been  entirely  out  of  this  scare,  except  as  to  the 
question  of  Bostock's  invert,  which  we  were  not  using 
at  the  'time  we  commenced.  The  percentage  of  Bostock's 
as  compared  with  our  tabal  oonsumiption  is  8  per  cent, 
of  the  whole  during  the  year,  and  that  was  used  during 
the  time  I  have  mentioned. 

1555.  You  have  spoken  of  three  makers  of  glucose — 
Bostock's,  and  Garton,  Hill  and  Co. — ^who  is  the  other 
maker? — The  third  glucose  is  called  "Climax."  It  is  a 
very  well  known  sugar,  and  it  was  referred  to  by  Mr. 
Gordon  Salamon  this  morning. 

1556.  Is  "  Climax  "  the  name  of  the  factory  ? — No, 
the  name  of  the  brand. 

1557.  Who  are  the  makers  of  that  brand  ?— It  is  im-  American 
ported  from   America.    It  is  a  high-class   sugar,   and  iilui-oseal 
always  stood  very  well  in  the  market.      It  hm  been  u<ed. 
analysed  by  us  and  by  every  other  maker,  and  I  beUeve 

has  been  found  to  be  perfectly  pure. 

1558.  Was  it  glucose  or  invert  sugar  ? — 'It  was  glucose. 

1559.  W^as  tJie  glucose  that  you  nsed  in  brewing  from 
August  to  November  Bostock's  ? — ^Not  solely ;  from 
August  to  November  we  were  using  both  "Climax"  and 
Jiostook's  glucose.  We  should  not  have  been  using  any 
of  Bostock's  at  all  had  it  not  been  to  oblige  Garton,  Hill 
and  Co.  To  oblige  Garton,  Hill  anci  ^o.,  who  were  very 
busy,  we  turned  to  Bostock,  and  then  ^e  got  Bostock's 
glucose  in  some  of  our  beers. 

1560.  You  were  priming  with  Bostook's  iinvert.  How  Priming, 
long  had  you  been  using  that? — We  were  primiing  one 
quality  of  beer  only  out  of  about  six.  We  used  prim- 
ing only  in  one  beer  ;  and  therefore  we  only  used  Bos- 
tock's invert  in  one  beer  ;  all  the  other  beers  would 
have  been  free. 

1561.  How  long  have  you  been  using  Bostock's  mvert 
for  priiming  beer  ?— I  ahould  say  for  four  or  five  years. 

1562.  And  have  you  oontinuetl  to  use  it? — Yes,  uip  to 
the  time  of  this  discovery  we  had  used  it  continuously. 

1563.  Oan  you  tell  us  whiat  weight  of  invert  sugar 
would  be  added  to  a  gallon  of  beer  as  priming? — ^I  can- 
not tell  you  tliat  exactly  ;  but  I  can  tell  you  how  much 
of  the  solution  we  add-  We  follow  the  Excise  regula- 
tions, and  add  half  a  gallon  of  solution  made  from  the 
invert  sugar,  the  specific  gravity  of  which  is  laid  down 
■by  the  Excise  at  1150.  That  is  added  to  the  beer  after 
it  is  brewed.  To  35^  gallons  we  add  half  a  gallon  of 
such  priming,  making  36  gallons. 

1564.  Was  the  priming  always  invert  sugar,  or  invert 
Gugar  and  glucose  indiscriminately? — ^It  was  a  solution 
made  from  invert  sugar  only. 

{Professor  Thorpe.)  I  can  supply  the  informiation,  if 
it  is  wished,  as  to  how  much  actual  weight  of  invert 
sugar  was  used  in  the  priming.  It  was  1  9- 10th  lbs.  of 
invert  sugar  per  barrel. 

(Chairman.)  Of  this  particillar  priming? 

(Professor  Thorpe.)  The  priming  tliat  Mr.  Groves  says 
has  a  specific  gravity  of  1150°. 

(Witness.)  I  was  going  to  say  from  I^lbs.  to  21bs. 

1565.  (Chairman.)  Since  discarding  Bostook's  sugar, 
what  other  action  have  you  taJcen? — ^From  the  time  of 
our  attention  being  called  to  the  matter,  we  have 
required  certificates  of  purity  to  be  furnished  to  us 
of  all  materials  used  in  brewing,  and  we  have  con- 
ducted careful  and  minute  analyses  ourselves,  and  sub- 
mitted samiples  of  everything  to  Dr.  Miller,  and  also 
many  to  Mr.  Estcourt,  the  public  analyst  for  the  City 
of  Manchester. 

1566.  Is  a  private  analyst  employed  by  you  ? — Dr.  Brewen 
Miller  is  the  analyst  I  have  referred  to,  and  Mr.  Est-  pies  sen 
court  is  the  public  analyst.    We  employed  him  privately  Public 
as  a  further  precaution.  Analyst 

1567.  Has  the  question  of  the  possibility  of  malt  Being 

contaminated  with  arsenic  ever  been  brought  to  your 
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notice  ? — ^Early  in  the  month  of  December  Mr,  Estoourt 
publicly  reported  traces  of  arsenic  in  malt  he  had 
examined.  This  caused  us  to  submit  our  samples  tu 
him  and  to  Dr.  Miller.  From  that  time  we  have  dis- 
carded doubtful  samples,  and  brewed  only  from  those 
certified  safe.  We  have  found  that  malts  cured  with 
ordinary  gas  coke  are  generally  contaminated,  and 
those  from  anthracite  coal  were  tree,  or  practically  so. 
Brushing  and  polishing  the  malt  causes  a  great  im- 
provement, and  is  a  necessary  safeguard. 

1568.  Is  it  a  necessary  safeguard  if  anthracite  is  used? 
— You  may  say  that  it  is  an  additional  safeguard,  but 
in  the  case  of  malt  not  kilned  entirely  with  anthracite 
coal  it  should  be  an  absolute  safeguard,  because  some 
malts  are  kilned  with  anthracite  up  to  a  certain  point, 
and  coke  is  used  afterwards,  or  in  conjunction  with 
anthracite.  We  require  this  to  be  done  with  all  our 
malts,  and  insist  upon  a  personal  guarantee  of  purity 
from  tiie  maltsters  with  each  separate  consignment.  We 
insisted  upon  every  invoice  being  separately  and  speci- 
fically guaranteed. 

1569.  {Dr.  TVhitelegge.)  Guaranteed  as  what? — As  free 
from  arsenic. 

1570.  (Chairman.)  Do  they  mean  that  no  arsenic  can 
be  detected  in  a  pound  of  malt?  —  Yes,  by  analysi.s. 
Tliey  guarantee  by  analysis.  The  malt  was  proved  to 
be  free  from  arsenic. 

1571.  So  that  in  a  pound  of  malt  no  arsenic  whatever 
can  be  detected.  Do  they  guarantee  that  'I — -It  has  to  be 
passed  free.  It  has  to  pass  the  analysis  free  from 
arsenic.    That  is  the  condition  of  the  guarantee. 

1572.  How  much  is  a  consignment  of  malt,  and  can 
an  analyst  by  analysing  a  single  sample  tell  whether 
the  whole  of  the  consignment  is  equally  safe? — ^That 
opens  up  rather  a  wide  field.  I  am  Dound  to  say,  in 
justice  to  the  maltster  that  it  is  quite  possible.  The 
iumes  which  convey  the  aisenic  might  impinge  upon 
a  ceiifcain  part  of  the  kiln,  and  not  upon  other  parts 
of  the  kiln  ;  but  we  take  a  large  number  of  samples 
from,  say,  a  consignment  of  100  or  200  quarters  ;  we 
take  a  large  number  of  samples  from  various  numbers 
of  sacks,  mix  them  all  together,  and  take  an  average 
sample  out  of  this  total.  We  have  gone  to  immense 
pains  in  the  matter,  an(i  we  have  spared  ourselves 
no  trouble.  I  think  that  is  the  fairest  way  of  doing 
it.  If  that  sample  passes  through,  we  consider  it  is 
a  fair  indication  that  thf  vrhole  lot  is  free. 

1573.  When  did  you  think  the  danger  ceased  so  far 
as  your  beer  is  concerned  V— -So  far  as  sugar  is  concerned, 
in  my  opinion  the  danger  to  the  whole  trade  ceased  from 
the  time  that  the  misi  liief  was  located  to  Boctook's 
materials.  In  our  case  it  has  ceased  from  the  23rd 
of  November— that  is,  from  the  date  it  was  brought  to 
our  knowledge. 

1574.  (Sir  William  Ha:i-Dyke.)  You  would  have  no 
hesitation,  with  proper  safeguards  as  regards  analyses,  in 
using  sugar,  either  invert  ;-ugar  or  glucose,  provided  it 
had  not  come  from  Bos'tock's? — Quite  so.  We  have 
found  no  arsenic  or  tiace  nf  arsenic  in  any  sugar  but 
Bostock's.  If  I  wanted  to  be  quite  sure  that  I  had  an 
absolutely  free  matei-ii.l,  I  should  unhesitatingly  select 
sugar  as  being  a  free  material. 

1575.  Then  you  have  no  doubt  whatever  that  the  whole 
of  this  mischief  has  been  caused  through  the  medium 
of  this  material  sold  by  Bosifcock  as  passing  through 
Bostock's  hands  ? — 'So  far  as  my  own  knowledge  goes, 
I  should  say  unhesitatingly  that  the  sidkness  and  deaths 
had  certainly  been  due  entirely  to  Bostock's  sugar.  As 
to  the  smallest  trace  which  may  be  found  in  malt, 
I  am  not  able  to  saj  Trhether  it  might  have  caused  any 
damage.  I  should  say  not.  I  should  say  that  traces 
from  malt  would  not  be  likely  to  be  detrimental  to 
public  health  except  where  there,  :tvas  gross  carelessness. 

1576.  I  think  you  said  tihat  the  action  wihioh  you 
have  been  taking  in  this  emergency  has  been  very 
detrimental  to  your  own  interest? — I  mean  in  thi? 
way.  Our  name  got  associated  with  the  "  arsenic  scare," 
to  use  a  local  expression,  at  a  very  early  stage,  and 
the  public,  no  doubt,  at  the  first  stage  jumped  to  the 
conclusion  that  ours  was  the  only  beer  contaminated 
It  takes  a  long  time  to  eradicate  a  misconception  of 
tha:t  kind.  It  is  in  that  way  that  I  think  we  suffered 
considerably  more  than  we  have  deserved. 

1577.  You  would  rather  that  it  had  been  spread  over 
a  larger  surface? — ^The  blame  has  not  been  spread  as 
it  ought  to  be. 

157S.  You  have  been  going  through  a  very  grave 
anxiety  in  addition  to  loss  owing  to  this  crisis? — 'Yes. 

4576. 


15'79.  I  believe  you  have  applied  your  utmost  energy    j),/,.  j  q 
dui'ing  all  these  anxious  weeks  to  secure  the  consumer  Groves,  m.p. 

to  the  best  of  your  ability  ? — Yes,  most  certainly  ;  I   

have  not  spared  anything.  7  Mar.  1901. 

1580.  In  answer  to  the  (Jliairman,  I  think  you  indi- 
oated  certain  safeguards  for  the  safety  of  the  consumer 
in  the  future.  J^id  you  mention  any  safeguards  with 
re^rard  to  the  immediate  crisis  through  which  we  have 
been  passing  which  you  would  like  to  indicate  for  the 
future  > — My  first  anxiety  was  to  get  over  the  immediate 
crisis  and  to  stop  the  mischief,  which  was  no  doubt 
very  widespread.  Having  done  that — and  I  think  we 
have  largely  done  it  by  discovering  the  source  of  the 
mischief — i  think  the  results  of  the  investigation  have 
opened  our  eyes  and  the  eyes  of  the  whole  scientific 
world  to  facts  which  were  not  previously  within  our 
knowledge.    Those  facts  having  been  made  public  and 

brought  to  our  knowledge,  I  think  we  ought  to  take  Precautions 
every  possible  lesson  that  can  be  gained  from  those  as  regards 
crises,  and  apply  it  to  our  manufactures  in  the  future,  arsenic  will 
Gertainly,  as  far  as  I  am  concerned,  we  shall  continue  be  continued, 
to  use  the  safeguards  we  are  now  using,  for  fear  of 
any  po.«sible  relapse,  although  I  do  not  doubt,  now  that 
eveiyi>ne's  attention  has  been  called  to  the  possibility  of 
arsenic  contaminatdon,  that  that  possibility  will  become 
less  and  less  as  time  goes  on,  if  it  has  not  already  dis 
apTieared. 

1581.  You  have  given  us  the  form  of  certificate  whidi 
has  been  in  use  since  the  outbreak  occurred :  "  I  certify 
the  purity  of  the  brew  of  beer  from  which  this  cask 
is  filled."  That  is  signed  by  Dr.  Miller.  Is  that  from 
your  own  laboratoi-y  ? — From  Dr.  Miller's  laboratory.  I 
may  say  that  in  addition  to  sending  these  samples  to 

Dr.  Miller,  we  test  everything  now  for  arsenic,  especially  Each  brew 
raw  material.    At  every  stage  of   the  process,   right  now  tested, 
through,  Dr.  Miller  takes  a  sample.    He  takes  samples, 
and  he  certifies  these  samples  ;  but  we  take  additional 
precautions  ourselves. 

1582.  {Mr.  Casino  Bonsor.)  Where  are  the  samples 
collected  ?-^ At  the  various  stages  of  the  brewing.  Dr. 
Miller  gets  them  at  every  stage — as  soon  as  the  beiji' 
is  run  down  into  the  fermenting  vessel,  and  before  the 
yeast  is  added  to  it.  If  there  is  any  contamination, 
it  will  be  worse  then  than  it  would  be  probably  at  a 
later  stage.  He  takes  the  samples  at  the  same  time 
as  the  Inland  Revenue  officer  does. 

1583.  (.S'(V  TViUiam  Hart-Dyke.)  I  suppose  at  the  finish 
another  saanple  is  taken  ? — We  take  samples  ourselves 
right  through  the  brew.  The  sample  we  give  to  Dr. 
Miller  is  at  the  worst  stage,  the  most  likely  stage  in 
whicli  anj'thing  would  be  found. 

1584.  Are  you  content  to  argue  from  that  that  there 
is  senui'ity  so  far  as  the  finished  article  is  concerned, 
or  do  you  take  another  sample  when  the  beer  is  fit 
for  drinking?— We  take  a  sample  when  the  beer  is 
ready  to  rack  into  the  cask — at  tlie  finish  of  its  fer- 
mentation. 

1585.  (Frofe.ssor  Thorpe.)  Dr.  Miller's  certificate  has 
notliing  to  do  with  that,  has  it? — We  consider  that  if 
we  get  Dr.  Miller's  safeguard  at  the  early  stage,  we 
can  safely  trust  to  our  own  samples  at  a  later  stage, 
when  tliero  is  much  less  liability  to  contamination. 

1586.  (Mr.  Co.'imo  Bonsor.)  After  Mr.  Miller's  sample 
is  taken,  you  add  the  priming? — ^Yes,  in  the  racking 
square. 

1587.  That  is  tlie  only  addition  you  make  ? — Yes.  The 
priming  is  made  from  sugar  which  has  previously  been 
piasised  as  absolutely  pure. 

1588.  {Sir  William.  Hart-Dyke.)  Although  we  may 
be  all  anxious,  and  Parliament  may  be  anxious,  not  bo 
interfere  witli  any  trade  such  as  the  brewing  trade, 
yet  after  such  a  grave  disaster  as  has  nappened,  affect- 
ins?  human  life  to  such  a  great  extent,  you  must  expect 
that  some  very  strong  guarantee  must  be  afforded  with 
regard  to  the  future,  must  you  not  ? — Most  certainly. 

1589.  Have  you  anything  to  suggest  in  the  shape 
of  such  a  guarantee  beyond  the  certificate  of  purity, 
a  copy  of  which  I  have  just  read  to  you— such  a 
guarantee  of  purity,  I  suppose,  resting  on  the  basis 
of  other  guarantees  given  to  you  respecting  each  of  these 
class  materials  which  you  have  employed  ;  is  that 
running  tlirough  your  mind  ? — Yes. 

1590.  Will  you  tell  the  Commission  the  process  yoii 
have  in  your  mind  as  regards  some  guarantee  for  the 
future?  In  tlie  case  of  maltsters,  for  instance,  would 
you  insist  on  a  personal  guarantee  with  r^rd  to  the 
purity  of  the  malt  ? — I  have  no  particular  scheme  in 
mv  mind  except  such  as  may  be  based  upon  the  evi- 
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Mr,  J.  U.  deuce  Thave  given,  and  upon  the  precautions  whicii  we 
iirovat,  M.  i'.  have  adopted.    If  Parliament  were  to  lay  down,  or  tho 

  Commission  Were  to  recommend,  that  we  should  con- 

7  Man  1901.  tinue  for  all  time  to  attach  some  such  certificate  aa 

  this,  or  even  the  modified  form  "  Certified  pure,"  or  even 

if  Parliament  or  the  Commission  laid  down  that  no 
certificate  at  all  was  necessary,  I  tSinik  that  all  brewers 
Would  take  precautions  in  their  own  breweries  and  in 
the  .purchase  of  materials  which  would  absolutely  pre- 
vent any  possibility  of  a  recurrence  of  the  mischief  from 
this  cause. 

1591.  That  may  be  so  ;  but  the  trade,  of  course,  will 
be  very  anxious  now  as  regards  security  after  the  criBis 
througih  which  tliey  have  passed? — Precisely. 

1592.  Woiild  tliere  not  be  a  general  feeling,  when 
that  anxiety  has  gradu/ally  worn  off,  that  there  might 
be  a  period  of  carelessness,  when  a  disaster  might  occur 
again,  and  that,  therefore,  something  more  than  the 
efforts  we  have  suggested  might  have  to  be  resorted  to? 
— ^I  thiidc  in  the  future  no  brewer  would  be  able  to 
rfielter  himseE  under  an  excuse  either  of  carelessness 
or  want  of  knowledge.  As  far  as  want  of  knowledge 
goes,  I  consider  tlie  whole  brewing  trade  has  had  no 
knowledge  at  all  or  any  possible  suggestion  of  this  dan- 
ger. I  think  that  will  not  at  all  apply  to  the  future, 
and  that  even  if  no  guarantees  were  exacted,  every 
brewer  for  his  own  protection,  and  for  the  protection 
of  the  public,  will  exercise,  and  continue  to  exercise,  pre- 
cautions exactly  as  they  are  doing  now. 

1593.  You  think,  then,  in  fact,  that  no  brewer  in  the 
future  would  ever  thank  of  using  what  might  be  a  doubt- 
ful material  ? — Quite  so. 

1594.  I  apprehend  j^ou  mean  a  material  which  had 
not  been  thoroughly  tested  by  aox^urate  analysis  ? — The 
materials  of  which  he  is  not  absolutely  »ure. 

1595.  As  tested  by  accurate  analysis? — ^Yea. 

1596.  Carried  out  by  himself  or  guaranteed  by  the 
firm  who  supplied  it? — I  should  say  both. 

1597.  (Sir  William  Church.)  Had  you  been  aware  of 
any  illness  among  your  employees  before  Br.  Cran  spoke 
to  you? — I  had  already  seen  Dr.  Forsyth,  our  club  doc- 
tor (I  mentioned  his  name  as  having  obtained  samples) 
two  or  three  weeks  before  this  date  ;  not  that  I  had  any 
idea  in  my  own  mind,  but  I  had  heard  a  rumour  in  the 
place.  When  I  came  to  look  through  our  list  of  men, 
I  found  several  of  them  were  off,  apparently  more  tlian 
the  average,  withi  a  formi  of  influenza.  I  called  upon 
Ur.  Forsyth  to  ask  him  if  he  considered  this  was  due 
to  any  special  cause.  It  never  entered  my  head  for 
a  mo'ment  that  it  was  due  to  beer. 

1598.  But  still  there  were  a  larger  number  of  your 
employees  off  duty  than  the  average? — Yes. 

1599.  Did  he  mention  to  you  what  their  symptoms 
■were  other  than  saying  he  thought  they  might  hjave 
influenza  ? — iN'o  ;  he  said  he  thought  they  had  been 
rather  careless.  He  told  me  that  this  sickness  was 
confined  largely  to  the  men  who  exposed  themselves  to 
the  weath,er — that  is  to  say,  the  outdoor  men,  and  to 
those  who  take  rather  too  much  to  drink.  He  said: 
"  If  you  get  them  togetlier  and  advise  them  for  their 
own  benefit  to  take  less  dz-ink,  and  keep  a  strict  hand 
upon  them,  it  will  be  better."  Shortly  afterwards  I 
had  occasion  to'  meet  them  at  a  large  gathering — it  was 
after  my  election — and  I  took  the  opportunity  of  saying 
a  few  'words  to  them,  begging  them  that  if  they  felt 
th,ey  had  symptoms  of  influenza  they  should  report 
themselves,  stop  all  drink,  and  go  in  for  Bovril  and 
other  nourishing,  warm  food,  and  take  extra  care  of 
themselves. 

1600.  You  do  not  know  from  the  information  which 
Dr.  Forsj-th  gave  you  whether  your  employees  had  any 
marked  gastric  symptoms,  diarrhoea  or  sickness? — Not 
at  that  st.°ge. 

1601.  What  amount  of  drink  are  your  men  allowed  ? 
— They  axe  allowed  three  pints  of  light  beer  a  day. 

1602.  But  I  suppose  practically  they  get  as  much  as 
they  like? — Tlie  outside  men  do.  That  is  one  of  our 
difiicuilties.  The  customers  are  rather  inclined  to  what 
is  cailled  "treat  them"  when  tliey  deliver  beer.  In 
that  way  the  outside  men  get  more  drink  than  they 
ought  to  have.  I  may  say  that  we  do  not  allow  drunken- 
ness in  the  place.  We  are  very  strict  about  that.  _  But 
pome  of  these  outside  men.  in  spite  of  all  our  precautions, 
do  get  more  than  the  average. 

1603.  How  do  you  account  for  no  arsenic  being  found 
in  the  samiple  of  your  beer  wliich  Mr.  Salamon  ex- 
amined ^ -That  would  proibably  be  a  sample  of  sixjienny 


beer,  into  whaeh  Bo&tookis  sugars  did  not  enter  at  all. 
It  was  only  fourpenny  beer  which  we  primed. 

1604.  What  about  the  glucose? — It  was  not  Bostocl:  s 
glucose;,  it  was  the  American  "  Climax ''  glucose. 

1605.  (Mr.  Cosmo  Bonsor.)  Brewed  with  glucose  and 
not  primed  at  all? — ^That  is  so-  We  do  not  prime  any- 
thing except  the  single  X  beer. 

1606.  {Sir  William  Chwrch.}  It  struoki  me  that  a^ 
yxmr  other  beersi  were  contaminated,  how  was  it  that 
this  one  was  not  contaminated? — ^We  liad  a  large  mim- 
ber  of  brows  which  were  not  contaminated  at  all — large 
numbers  of  brews  w'hioh  were  certified  pure  by  l)r. 
Miller  ;  but  these  were  brews  of  tllie  other  grades  of 
beer,  and  not  the  fourpenny  beer.  It  was  the  four- 
penny  beer  which  was  largely  contaminated  because  of 
its  having  invert  priming  in  it. 

1607.  Would  these  beers  be  brewed  in  the  same  vats 
as  the  Oither  qualities  of  beer? — ^They  might  bie,  but, 
generally  speaking,  certain  types  of  vessels  are  used  fur 
the  same  type  of  beer  week  after  week.  Usually  tlie 
same  quality  of  beer  passes  through  the  same  vessels. 

1608.  Probably  the  ch,eaper  beer,  the  fourpenny  beer, 
would  always  be  made  in  the  same  wort  tubs  and  vat ! 
— ^A  good  many  brews  are  fermented  in  slate  vessels. 
That  particular  type  of  beer  to  a  large  extent  is  fer- 
mented in  slate  vessels. 

1609.  These  different  qualities  of  beer  are  not  manu- 
factured in  the  same  vats,  are  they,  because  if  they  are 
it  would  be  a  remarkable  tiling  that  some  beers  sihonld 
have  traces  of  arsenic  in  them  and  others  not  ?  One 
would  think  they  would  get  traces  from  the  vats? — The 
precautions  taken  when  the  vats  are  emptied  are  very 
great.     Every  vessel  is  scalded  and  cleaned. 

1610.  Did  you  use  any  other  invert  for  priming  than 
Bostock's? — ^No  ;  we  have  used  Bostock's  continuously 
for  four  or  five  years. 

1611.  Abstolutoly  Bo'Sitock's? — Solely  Bostock's  for 
priming — ^that  is,  Bostock's  invert. 

1612.  Had  you  ever  tested  the  sugar  for  its  quality 
or  purity  during  those  years  ? — We  constantly  tested  fur 
its  quality,  but  we  never  tested  for  arseniic. 

1613.  You  only  tested  it  for  its  quantity  of  sugar  ? — 
Its  ooimmendal  value.  One  thing  we  guard  against  in 
sugar  is  that  we  have  not-  got  a  sugar  which,  roughly 
speaking,  c;irri,es  fonvard  a  .burnt  flavour.  If  you  test 
a  sugar  that  tastes  a  little  burnt,  you  are  apt  to  think 
that  the  acid  has  not  been  sufficiently  neutralised  by 
the  lime  which  is  added  afterwards  in  the  process  of 
manufaotufre.  If  that  were  detected,  we  could  imme- 
diately stop  the  use  of  it,  and  complain.  For  many 
years,  to  my  knowledge,  we  have  not  had  any  sample? 
reported  as  being  insuflicient  in  the  manufacture  in  this 
way.  -  ■  - 

1614.  It  never  occurred  to  you,  I  suppose,  to  examine 
it  for  anything  which  might  be  deleterious  ?  You  n-ily 
examined  it  so  tliait  it  should  be  suitab'le  for  your  ow.i 
purposes? — Quite  so. 

1615.  Had  you  any  difficulty  in  obtaining  warranties 
of  pureness  from  either  the  maltsters  or  sugar  maJcers 
when  you  required  tliem? — We  had  not  the  slightest 
difficulty  in  gettin.g  warranties  from  the  sugar  makers. 
The  maltsters  were  in  very  great  alarm  indteed  ;  but  we 
were  firm,  and  we  got  thie  guarantee.  Where  they 
held  back  and  did  not  give  us  a  guarantee,  we  closed 
the  account.  We  said:  "Your  malt  may  be  perfectly 
pure,  but  we  are  under  such  a  strong  light  of  suspicion 
now  as  a  firm  that  we  cannot  afford  to  forego  any  pos- 
sible safeguard,  and  although  every  grain  of  malt  in  the 
kingdom  rtiay  be  perfectly  free,  so  long  as  the  public 
analyst  has  called  attention  to  the  malt,  we  must  have 
your  guarantee  or  we  wiLM  close  the  account." 

1616.  Your  experience  would  rather  go  to  show  that 
there  is  no  great  difficulty  in  getting  guarantees  from 
maltsters  ? — ^I  think  now  they  have  all  fallen  into  line 
with  the  exception  of  one  firm,  and  I  do  not  know 
whether  within  the  last  week  that  firm  has  nod;  also 
come  into  line. 

1617.  (Chairman.)  Your  insistence  upon  a  guarantee 
from  the  maltsters  was  after  the  scare,  I  suppose? — 
Yes. 

.  1618.  Before  that  it  hod-  not  been  considered  neces- 
sary to  have  a  guarantee  of  purity  from  the  maJtFl.;rs, 
had  it? — ^No.  My  own  personal,  practical  knowledge 
of  the  value  of  malt  was  quite  sufficient  to  judge  the 
samples,  but  wihen  it  came  to  a  question  of  purity  frr^m 
arsenic  we  considered  that  we  certainly  ought  to  liave 
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an  absolute  goiarontee  that  could  not  b©  got  round  in  any 
M.P.  way. 

1619.  Ajnd  that  guarantee  kupliod  purity  from  ar- 
senic, specia.1  noitice  hairing  been  called  to  uhat  ? — That 
it  shall  be  free  from  oontamination  by  arsenic  or  other 
deJeterioois  materials. 

1620.  (iSir  William  Church.)  There  are  othor  things 
used  in  brewing,  I  believe,  ibesides  gfluoose  and  jiA'ert 
Bugar — hop  sulbsitiitutes  ? — We  never  use  them. 

1621.  lUieoi  you  can  give  us  no  informatiion  with  re- 
gssrd  to  them? — can  give  you  no  information  ai  all. 
We  use  hops  only. 

1622.  (Dr.  Whitelegge.)  Did  you  obtain  anij^  certificate 
with  the  hops? — 'At  ihe  time  we  got  certain  certificates 
fitoon  the  hop  merohaairtBi ;  but  I  undeirstand  that  the 
whole  trade  has  met  together  since  and  sent  a  circular 
round  to  all  their  customers  saying  that  they  consider 
it  is  unfair  of  the  brewers  to  ask  them,  for  a  guarantee  of 
an  aj:ticle  over  which  they  have  no  control,  in  the  grow- 
ing or  in  the  treatment  or  in  atiy  process  until  it  reaches 
their  hands. 

1623.  {Sir  William  Chwrch.)  That  is  th©  hop  mer- 
chant— Yes,,  the  man  from  whom  we  buy. 

1634.  {Professor  Thorpe.)  The  certificate  of  purity 
eg  of  isisii©<i  by  Dr.  Miller,  which  you  have  explained  to  us, 
[ven  has  reference  practically  to  tbe  wort  only,  has  it  not  ? — ■ 
er.    Yes.    This  particular  certificate  is  attached  to  the  cask. 

1625.  Do  you  imply  that  it  is  a  warranty  to  the 
licensee  ? — Jit  is  a  warranty  to  us,  and  we  pass  it  on  to 
the  licensee,  not  with  the  idea  of  getting  rid  of  our 
own  personal  liability  or  guaranree  in  the  matter,  but 
with  the  idea  of  assuring  the  customer  that  we  have 
taken  all  precautions  to  obtain  the  bast  scientific  certifi- 
cate we  can. 

1626.  The  legal  position  of  that  certificate  is  that 
it  refers  not  to  finished  beer,  but  to  some  substance 
which  is  in  an  intermediate  stage? — It  is  the  finished 
beer  with  the  exception  of  the  priming.  Tbat  is  what 
you  mean,  I  suppose.  Dr.  Miller,  besides,  gets  fre- 
quent samples  of  the  beer  taken  from  the  caslc  as  well 
but  vfc.  thought  if  the  certificate  applied  to  the  beer  at 
a  stiage  where  arsenic  wias  most  likely  to  be  found,  if 
at  all,  that  that  would  be  an  extra  precauifcion,  be- 
cause we  could  not  give  him  samples  of  every  barrel  of 
beer  out  of  the  thousands  and  thousands  of  barrels 
in  a  week.  We  could  not  give  him  a  sample  from  every 
particular  cask,  so  he  used  the  words  :  "  I  certify  the 
purity  of  the  brew  of  beer  from  which  this  cask  is 
filled." 

1627.  I  should  lake,  if  w©  could,  to  get  the  legal 
value  of  this  as  a  certificate.  Would  the  licensee, 
whose  beer  was  tajken  by  an  inspector,  and  was  found 
to  contain  arsenic,  be  in  a  position  to  point  to  that  as 
a  warranty? — I  should  say  tiiat  the  licensee  would  look 
to  us  for  any  liability  that  he  migibt  be  exposed  to,  so 
that  if  he  had  an  action  brought  ag'ainst  him,  he  might 
be  able  to  bring  an  action  against  the  brewer. 

1628.  But  would  this  enable  you  to  be  immediately 
connected  with  any  police  prosecution  based  upon  the 
action  of  the  public  analyst? — ^From  a  legal  point  ot 
view  it  is  possible  that  it  might  not,  becauise  the  legal 
aotdon,  so  far,  haa'  been  taken  agiainst  the  retailer. 
It  may  be  petrfeetly  legal,  but  I  think  it  is  very  wrong 
and  unfair.  I  think  the  brewer  ought  to  be  prose- 
cuted, and  not  tlie  retailer. 

1629.  But,  of  course,  the  action  has  been  taken  ncfb 
upon  the  sample  &f  wort,  but  taken  upon  the  sample 
of  beer  ;  that  iii  to  say,  action  is  taken  upon  some- 
thing to  whioli  piomething  else  has  been  added  after 
the  certificsate  lias  been  framed  :  is  it  not.  so  ? — 'Allow 
me  to  correct;  that.  IE  think  besides  the  sample 
which  is  taken  at  an  early  stage,  although  Dr.  Miller 
does  not  get  samples  from  every  cask  (he  cannot  do  so) 
he  has  one  sample  from  every  brew  after  the  beer  is 
finished. 

1630.  I  think  we  have  been  rather  at  oross-purposes  ? 
— May  I  say  that  where  the  misconception  has  arisen 
is  that  this  invert  sugar  is  not  put  into  the  cask.  It 
is  put  into  the  racking  tun — "mixed  altogetber  in  tho 
racking  tun. 

1631.  That  may  be  so,  but  it  has  been  added  to  the 
material  at  a  stage  subsequent  to  that  pnoduot  wMoh 
Dr.  Miller's  certificate  has  reference  to? — 'Tes. 

1632.  Therefore  to  that  extent  the  certificate  is  not 
vali.l  so  far  us  the  finished  beer  is  concerned?—!  quite 
see  your  point.    I  think  that  besides  many  samples  at 
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the  early  stage.  Dr.   Miller  has  one  sample  at  the 
finished  stage  out  of  what  I  call  the  racking  back. 

1633.  Tour  machinery  for  ascertaining  for  your  own 
purpose,  and  even  for  the  satisfaction  of  your  licensee,  i& 
no  doubt  ad€quate.  Dr.  Miller  analyses  all  along  tSie 
line,  and  no  doubt  with  suificient  stringency  ;  but  the 
point  I  am  raising  is  as  to  the  aotual  legal  value  of  this 
certificate  as  a  warranty  ? — I  think  we  should  be  legally 
liable  ourselves — .we  should  have  to  prove  that  we  had 
taken  every  precaution — and  tlie  retailer  who  retailed 
the  beer  would,  I  think,  be  able  to  comie  upon  us. 

1634.  Do  you  think  you  might  immediately,  upon 
the  strengh  of  this  certificate,  be  connected  with  any 
police  prosecution  which  migiht  be  instituted  on  the 
ground  of  impurity  in  your  beer  ?— I  cannot  express  an 
ojnnion  about  that.  I  should  siay  one  ought  to  be  ;  we 
should  have  no  wish  to  shirk  it — not  the  slightest. 
That,  is  why  I  ventured  to  express  an  opinion,  which 
perhaps,  I  should  not  have  done,  that  it  is  a  shame  that 
the  retailer  should  have  to  bear  the  onus  of  a  prose- 
cution because,  if  anyone  was  innocent,  he  wias. 

1635.  In  other  words,  you  have  no  desire  under  the 
particular  form  of  this  certificate,  taken  at  that  parti- 
cular point  in  the  history  of  the  beer,  to  eliminate  your- 
self ^  from  responsibility  ?— Most  absolutely  and  em- 
phatically not. 

1636.  I  should  like,  you,  if  you  would,  to  give  tlie 
name  of  the  recalcitrant  maltster — -I  hope  you  will  give 
his  name?— I  suppose  I  am  right  in  mentioning  it.  The 
maltster  who  objected  to  give  the  certificate  in  the  first 
stage  was  Mr.  Soames,  of  Grimsby— Mes^srs.  A.  and  G. 
Soames.  He  considered  it  was  unfair  that  he  should  be 
called  upon  to  take  what  he  considered  was  a  very 
heavy  re.sponsibility. 

1637.  I  think  you  have  assured  the  Oomm'ssioners  Guaranteain 
that  you  had  no  difliculty  with  regard  to  the  manufac-  respect  of 
turers  of  invert  and  glucose  in  getting  these  guarantees  beer  ingre- 
of  purity  ? — N"ot  at  all ;  in  fact,  the  guarantees  are  at-  clients, 
tached,  gummed  on  to  the  invoices,  and  the  dates  of  the 

invoices  are  stated  upon  the  guarantee. 

1638.  Do  they  furnish  you  with  these  guarantees  with- 
out being  asked  for  them?— No.  We  sent  a  circular 
letter^  out  to  all  the  traders  with  whom  we  dealt,  and 
they  immed'ately  responded.  That  was  their  own 'form 
of  words.  It  was  exactly  what  we  wanted,  and  we  have 
adopted  it  with  other  people. 

1639.  I  gather  that  tlie  guarantee  was  rather  in  the 
nature  of  a  general  guarantee  of  puiity? — •!  do  not  know 
whelther  you  have  had  a  copy  of  what'was  sent  out.  It  ■ 
was  the  guarantee  issued  by  Messrs.  Garton,  Hill,  and 
Company.  I  tliought  the  wordting  ao  satisfactory  that  w« 
adopted  it. 

1640.  Have  you  required  all  the  others  to  adopt  the 
same  form  of  guarantee  ? — Yes. 

1641.  (Mr.   Cosmo  Bonsor.)  In  Manchester?  —  The 

people  with  whom  we  trade.  ' 

1642.  {Professor  Thorpe.)  I  suppose  it  is  within  your 
knowledge  that  it  is  not  the  exact  form  adopted  by  the 
various  makers  and  sellers  of  this  article  ;  you  may  have 
imposed  it  upon  thejn  ? — iPosisibly  we  did.  I  shoukt 
like  to  see  whether  our  letter  gives  any  suggestion  as  to 
the  wording. 

1643.  ^  The  form  of  guarantee  issued  by  Messrs.  Gar- 
ton,  Hill,  and  Company  is  a  form  to  which  the  signa- 
ture of  the  analyst  is  attached,  and  it  is  countersigned 
by  Mr.  Richard  Garton  h:'mself,  I  think  ? — 1  am  not 
quite  sure,  but  I  believe  it  is. 

1644.  Anyhow,  I  take  it  from  you  that  in  your  opiniini 
the  guarantee  furnished  by  Messrs.  Garton,  Hill,  and 
Company  is  sufficiently  specific?^ — ^I  think  so, 

1645.  It  is  not  a  general  guarantee,  but  it  covers  tlie 
indimdual  deliveries'? — 'Not  only  that,  but  in  writing 

upon  the  guarantee  there  is  a  space  left  for  the  date  of  ;  • 

the  invoice,  and  they  state  the  date  of  the  invoice  upon  •  ■  ■' 

it.  ,  .  ' 

1646.  That  is  to  say,  the  guarantee  actually  connects 
the  warranty  with  that  particular  delivery  ?— Yes. 
There  is  no  saying  that  this  is  a  general  guarantee  at 
all ;  it  applies  to  that  delivery. 

1647.  But  the   other   guarantees    are  not   of  that  ^^^^ 
order?— No;  but  we  are  getting  them  into  line.     At  \^  g^me 
first  there  was  rather  a  demur.    Some  people  gave  it  terms 
so  unreservedly,  that  I  thought  they  did  not  know 
what  they  were  doing.    They  gave  it  perfectly  freely, 
so  we  put  these  words  to  them. 

1648.  I  gather  that,  being  satisfied  with  the  direct 
character   of  the   guarantee    furnished    by  Messrs. 
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Gartcm,  Hill  and  Company,  you  hare  imposed  a  similar 
formula  upon  others? — Yes. 

164'9.  Have  you  had  any  difficulty  in  getting  them 
to  do  that? — We  have  only  impo^edl  this  form  lately. 
At  first  we  were  content  with  a  general  guarantee  ;  but 
when  we  noticed  the  admirable  form  of  Messrs.  Garton, 
Hill's,  we  imposed  it  upon  others,  and,  -with  the  excep- 
tion I  have  named,  they  immediately  came  into  line. 

1650.  Do  these  guarantees  accompany  the  invoice  as 
a  separate  document? — Either  that,  or  they  are  written 
upon  the  invoice. 

1661.  I  gather  you  think  it  is  desirable  that  thie 
fsystem  should  be  perpetuated? — lit  is  very  possible 
that  it  might  be  wis^e  to  do  »o  ;  but  we  have  only  im- 
posed it  for  the  present.  It  is  not  for  me  to  dictate  to 
the  Commissioners  as  to  whether  it  should  be  continued, 
but  it  would  be  a  veiy  wise  precaution  for  the  brewers. 
That  is  my  vieiw. 

1652.  Do  you  think  it  would  be  a  wise  and  prudent 
thing  'that  this  system  of  giving  these  specific  guaran- 
tees should  be  perpetuated  ?— I  think  so,  because  what- 
ever form  of  giiarantee  the  brewer  gives,  there  is  no 
doubt  in  my  opinion  that  if  not  legally,  he  is  morally 
liable.  Tliat  being  so,  I  think  he  ought  to  take  all  pre- 
cautions necessary,  and  insist  upon  every  cover  he  can 
possibly  get  as  well. 

1653.  Even  although  you  do  impose  a  precisely 
Bunilar  formula  upon  every  vendor  of  invert  or  glucose, 
you  yourself  have  no  knowledge  to  what  particular  test 
this  formula  appliesi? — 'No,  I  cannot  say  that  I  have; 
but  I  think  it  would  be  the  Marsh  test  which  is  usually 
adopted. 

1654.  It  mdjj  be  one  thing  or  another? — It  might 
be,  bu  ',  it  conveys  to  us  that  it  has  passed  a  satisfactory 
test-,  and  that  it  is  free  fi'om  arsenic  or  any  other  dele- 
terious substance. 

1655.  But  who  is  the  judge  of  the  satisfactory  char- 
acter?— Wo  check  every  delivery  ourselves. 

1656.  You  yourself  use  a  test  to  see  that  the  guaran- 
tee is  fulfilled? — Many  tests  out  of  every  consignment 
we  get. 

1657.  You  are  in  some  respects  exceptional.  There 
are  lots  of  brewers  not  so  well  equipped  as  you  are  with 
scientific  assistance  ? — If  they  have  not  got  it  them- 
selves, I  think  they  are  employing  it.  It  is  my  view 
that  tlicy  ought  to  do  so. 

1653.  Has  every  small  brewer  the  means  of  getting 
this  ? — I  should  say  he  would  send  a  representative 
sample,  taken  from,  say,  'half-a-dozen  different  bags,  if  it 
T'as  glucose,  to  his  analyst.  I  do  not  say  that  is  being 
oniversallv  done  now,  but  it  would  be  wise  if  he  did  do 
it. 

1659.  I  do  not  wish  to  deprecate  any  increased  pre- 
caution or  stringency  that  may  be  brought  to  bear  but 
if  this  guarantee  had  reference  to  a  standard  test  pre- 
scribed by  some  authority,  and  the  certificate  itself  was 
drawn  up  in  an  approved  form  by  an  authority,  and  the 
certificate  bore  the  signatures,  first  of  the  analyst  and 
then  of  the  man  who  was  responsible  for  his  employ- 
ment, or  in  seeing  that  the  analyst  had  done  his  duty,  do 
you  not  think  that  would  be  a  better  way  of  doing  it  ? — 
It  possibly  might  ;  but  in  the  case  of  a  small  brewer  it 
is  natural  that  he  should  take  all  the  same  precautions 
as  a  large  brewer  ;  but  it  would  add  very  much  to  his 
difficulties. 

1660.  If  he  got  a  certificate,  with  the  knowledge  that 
everything  had  been  done  that  ought  to  be  done  by  the 
vendor  of  the  article,  to  some  extent  his  responsibility 
would  be  minimised,  would  it  not? — Quite  so.  For  his 
own  protection  he  ought  to  have  all  these  safeguards. 

1661.  These  certificates  could  be  attached  to  the  in- 
vo'oes  ? — ^Yes. 

and  ohecked  1662.  And  being  so  attached  they  would  always  be 
by  Revenue  seen  by  the  Revenue  officens  ? — ^If  they  wished  to  ex- 
Offiors.         amine  them. 

1663.  They  themsielves  see  Ibhe  invoices  when  they 
like? — Yes,  but  they  do  not  ask  for  them  frequently. 
Still  they  are  there. 

1664.  That  is  to  say,  the  Revenue  officer  in  charge  of 
the  brewery  would  see  these  certificates  of  purity?— 
Yes. 

1665.  Would  it  be  any  considerable  hard.ship  upon 
yoa  as  a  brewer  if  you  were  required  to  produce  that 
certificate  of  purity  obtained  in  the  manner  I  suggest 
before  you  took  into  use  any  of  these  products?- — ^It 
miglit,  in  this  way — ^fchat  sometimes  a  coiis-ignment  of 


goods  will  arrive  witli  an  advice  before  the  invoice 
arrives,  and  you  might  want  to  use  the  goods  imme- 
diately. 'If  the  Excise  officer  would  not  allow  you  to 
use  the  goods,  even  pra\ddod  you  had  personally  tested 
them,  without  seeing  the  manufacturer's  certificate,  it 
mjight  cause  delay  in  the  use  of  the  article. 

1666.  Suppo-sLng  tiie  matter  were  so  arranged  that 
you  furnished  the  Excise  officer  with  the  proof  that  you 
youi-self  had  tested  it,  he  might  not  wait  for  the  certi- 
ficate ? — ^He  might.  You  would  not  use  it  yourself  unless 
you  were  sure. 

1667.  In  the  event  of  the  broAvery  not  having  a  skilled 
assistant  to  test  ithose  products,  and  being,  therefore, 
unable  to  give  the  evidence  of  purity  to  the  officer, 
would  there  be  any  hardship  upon  that  brewer  being 
made  to  wait  until  the  evidence  of  purity  was  forth- 
coming?— ^I  tlvink,  perhaps,  it  would  be  simpler  that  he 
should  be  able  to  produce  the  certificate  at  once.  If 
such  a  condition  were  laid  down,  I  think  it  would 
simplify  the  matter  for  the  small  brewer  to  simply  pro- 
duce his  certificate  of  purity.  But  in  oux  case  I  should 
prefer  our  own  examination  first. 

1668.  I  do  not  wish  in  any  way  to  lessen  that,  but 
what  is  the  difficulty  about  tlie  certificate  of  piurity  going 
with  the  advice  of  the  despatch  of  the  goods? — That 
could  be  done  ;  but  I  understand  you  want  it  attached 
to  the  invoice. 

1669.  I  suggested  that  because  it  connects  that  par- 
ticular certificate  with  the  particular  dehvery? — 
Exactly. 

1670.  But  would  there  be  any  great  difficulty  in 
getting  both  the  invoice  and  the  certificate? — Not 
alwaj's,  but  sometimes  it  might  cause  a  little  delay  in 
the  use  of  the  raw  material. 

1671.  You  do  not  see  any  insuperable  difficulty  in 
getting  the  invoice  and  the  certificate  together,  do  you  1 
— •!  think  the  invoice  and  the  certificate  ought  to  be 
together  if  it  is  to  be  of  value  to  identify  it. 

1672.  It  should  come  simultaneously,  or  even  prior 
to  the  delivery  of  tlie  goiods  ? — 'It  should. 

1673.  Do  you  see  any  real  difficulty  in  bringing  that 
about? — There  would  be  no  other  difficulty  than  that 
which  I  have  named— tliat  a  man  might  require  to  use 
his  materials  quickly,  and  he  would  not  at  that  time 
have  received  his  certificate,  although  knowing  it  was 
there. 

1674.  Were  these  other  sugars  which  you  tested  in 
your  laboratory  sugars  whidi  had  ibeen  produced  by  the 
instrumentality  of  the  oil  of  vitriol? — They  were 
Garton,  Hill's  and  "  Climax." 

1675.  Then  they  were?— Yes. 

1676.  You  liiave  destroyed,  as  jou  have  told  us,  a  very 
large  quantity  of  your  beer,  and  we  at  the  Govenmient 
Laboratory  have  of  course  received  samples  of  beer  re- 
lating to  what  you  have  destroyed  ? — Yeis. 

1677.  I  suppose  you  have  no  objection  to  my  asking 
you  questions  about  the  beer  you  have  lodged  for  reljate 
or  drawback  ? — 'No,  you  mjay  ask  me  anybhdng  you  like. 

1678.  I  find  that  you  had  31  brews  from  the  17th 
October  to  the  23rd  Novemlber.  Perhaps  you  do  not  re- 
member these  details  ? — -We  had  very  many  more  than 
that. 

1679.  You  had  many  more  than  that,  but  you  had  31 
brews  whicli  were  presumably  brewed  from  arsenicated 
material  ? — Yes,  31  brews  which  contained  Bostock's 
sugar.    There  were  a  large  number  which  did  not. 

1680.  You  have  not  sent  us  any  beers  which  were 
certified  by  Dr.  Miller  as  being  free  from  arsenic  ? — ^No. 
The  beer  we  sent  to  you  was  beer,  I  presume,  that  we 
had  run  away,  and  which  was  certified  by  him  as  con- 
talining  arsenic. 

1681.  Has  every  beer -that  has  been  sent  to  the  Govern- 
ment Laboratory  been  examined  previously  by  Dr. 
Miller? — I  think  so  ;  eiltber  that,  or  else  it  contained 
Bostock's  sugar  ;  I  think  both.  Certainly  no  beer  has 
be-!ii  sent  to  you  that  did  not  contain  Bostock's  sugar 
or  that  W'as  nob  cerfiified  :by  Dr.  Miller  avs  being  con- 
taminated. 

1682.  Then  there  are  31  such  brews  over  that  time — 
from  the  17th  October  to  the  23rd  November? — Yes. 

1683.  That  was  equivalent  to  about  4,010  standard 
barrel?? — ^Yes.  That  is  beer  which  had  never  left  tlie 
brewery. 

1684.  That  was  the  amount  of  beer  that  was  produced  ? 
— Yes,  but  it  had  not  been  delivered  to  our  customers. 
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1685.  Do  you  happen  to  kno^v  haw  much  you  aotuaily 
destroyed  of  the  beer  which  had  not  left  your  premises  ? 
— No,  I  cannot  tell  you  that  withont  reference. 

1686.  I  maiy  tell  you  that  the  oflBcial  paper  sIio-vto  that 
you  destroyed  104,360  bulk  galloais? — Yes;  tliat  is  beer 
that  had  not  been  sent  out  of  the  brewei-y. 

1687.  Beeis  whkih  bad  not  left  your  premises '< — ^Ye8, 

1688.  But  you  had  piToduced  144,377  standard  gallons? 
— ^Yes — you  mean  actual  liquid  gallons  ? 

1689.  Standaixl  goillonis.  I  want  to  know  what  be- 
came of  the  difference.  Youi  turned  out  4,010  barrels, 
but  you  only  destroyed  2,899.  Wliai,  became  of  the  dif- 
ference?— ^Tlie  difference  would  be  in  the  haaids  of  the 
customers,  and  would  be  atfterwadxl's  stopped  and  brouglit 
back  and  destroyed  at  the  brewery,  I  presume  ;  thait  ifl 
to  say,  these  were  portions  of  brews  part  of  which  waa 
in  the  brewery  and  pait  in  the  hands  of  the  custameirB. 

1690.  Are  you  able  to  assure  us  tliat  practically  the 
whole  of  the  1,000  barrels  difference  was  either  brought 
back  by  you  or  destroyed  by  your  employees,  or  poured 
down  the  drains  by  your  ousibomeiB  ? — ^It  is  nearer  10,000 
barrels.  The  tliousand.  bairrels  wx)uld  be  the  differeooe 
relating  to  these  particular  brews. 

1691.  I  am  speaking  of  your  own  firmi  only  ? — So  am 
I.  Those  thousand  barrels  were  a  portion  of  those  brews 
(to  which  that  retui-n  relates)  which  had  already  left 
the  brewery,  and  for  vvhioh  we  made  no  olaim.  In  addi- 
tion to  that,  there  were  also  thousanxls  of  other  barrels 
of  Tvbich  no  portion  of  the  brew  remained  in  the  brewery, 
and  which  were  found  upon  analysis  were  contaminaited. 
We  afterwards  got  them  back  from  tlie  customers. 

1692.  All  I  want  to  know  is  whether  any  considerable 
portion  of  that  difference  was  destroyed  by  th«  publi- 
cans or  by  your  employees? — ^The  publicans  tihemselves 
destroyed  nothing  ;  our  employees  destroyed  everytliing. 
It  was  either  destroyed  in  their  own  places  or  it  waa 
carted  back  to  the  brewery  and  run  down  the  drains. 

1693.  Why  shoiuld  you  oart  it  back  to  the  brewery  ? — 
It  was  very  laig-ely  la  matter  of  jwEcy.  It  would  hare 
been  less'  advertiseinenit  of  a  wi'OJig  kind  to  us  if  we  had 
quietly  run  it  down  the  drains  oi  tlie  customers,  as  many 
did,  and  not  broiiglit  it  back  at  all.  But  we  thought 
the  proper  fway  of  dealing  with  it  was  to  take  it  clean 
away  from  their  cellar's,  and  run  it  down  the  drains  our- 
selves. As  a  matter  of  fact,  either  my  co-directors  or 
myself,  or  our  chief  brewer,  were  there  practically  day 
and  night  to  s'ee,  and  to  make  sure,  that  the  whole  of  it 
was  run  away. 

1694.  Have  you  any  idea  as  to  how  much  arsenic  there 
was  in  thosie  products  which  you  used — the  invert  and 
the  glucose? — 'I  have  not  got  tne  exact  figures.  They 
were  in  varyd^ng  degrees  of  contaimiinatiooi.  Some  were 
very  seriously  oontarninnted',  and  others  very  slightly. 

1695.  Were  the  samples  of  tlie  brewing  mateirials  taken 
by  our  Revenue  officers  taken  with  your  knowledge? — 
I  think  so. 

1696.  Do  you  know  the  particular  samples  they  took  ? 
— 'Yes  ;  I  'should  know  at  the  time. 

1697.  Were  those  .samples'  more  than  averagely  con- 
taminated witli  arsenic? — I  .should  say  you  might  take 
them  as  average  samples. 

1698.  Does  it  etrike  you  as  a  large  amount,  that  invert 
ehouild  oontattn  1'6  grains  of  arsenic  per  lb.  ? — ^I  think  I 
have  heaird  ithose  figures  as  being  the  result  of  an  analysis 
of  a  sample  of  Bostock  invert. 

1699.  And  does  it  strilke  you  as  a  large  amount  that 
glucose  should  contain  2  grains  per  pound? — ^That,  I 
should  think,  would  be  a  very  bad  sample,  because  our 
own  tests  revealed  the  fact  that  it  varied  very  consader- 
ably. 

1700.  Then  the  s'ample  we  got  was  not  a  fair  sample 
of  what  you  have  been  using? — It  was  there  for  your 
officer  to  take.  I  tlo  not  know  how  many  samples  he 
took. 

1701.  Yooi  UkSed,  in  addiitton  to  Boetock's  glucose  and 
Bostodk's  invert,  certain  other  sugairs,  some  of  which  jou 
named,  but  some  of  which  you  have  not  named.  I  be- 
lieve you  used  a  ceit^n  amonint  of  caramel? — Yes,  we 
purchased  caramel  from  Duttson. 

1702.  Do  you  know  who  made  it? — I  believe  Du'fctson 
id  the  maker  ;  at  lea.st,  I  have  always  understood  so. 

1703.  Have  you  got  any  caramel  from  Herring,  Giles, 
aind  Oo.  ? — -We  have,  but,  siieaking  from  reooUection,  I 
'k»  not  think  we  have  purcliased  their  oairamel  lately. 


1704.  Were   those    caramels  examined? — ^Yes,   they     jj/,.  y_ 
were  examined  for  arsenic  after  our  attentdon  waa  drawa  drove*,  yi.r. 

to  it.   

'  1705.  I  suppose  they  would  be  caramelised  glucoses  t  ^  ^^i- 
—Yes.   

1706.  In  the  manufacture  of  caramel  does  the  miaker 
set  aside  the  off-ooloxrr  glucose  to  turn  it  into  caramel ; 
is  he  likely  to  do  that? — That  I  could  not  tell  you.  I 
do  not  imders'tland  the  process  of  the  manufacture  of 
oairamel.  It  is  a  colouring  material  made,  practically, 
of  burnt  sugar.  The  actual  process  of  manufacture  I 
do  not  understand. 

1707.  Bostock's  make  caramel,  do  they  not? — I  am 
nob  aware  that  they  do.  If  they  do  I  hare  never  heard 
of  it. 

1708.  Is  it  at  all  likely  that  if  a  sample  of  glucoce 
had  been  stained  by  an  unusually  bad  sample  of  brown 
oil  of  vitriol,  that  that  off-colour  glucoeie  would  be  set 
aside  and  turned  into  caramel  ? — I  should  not  think  so. 

1709.  What  is  caramel  mainly  used  for  ? — For  getting 
uniformity  of  colour.  If  you  have  malts  varying  slightly 
in  colour,  and  you  want  to  have  them  exactly  uniform, 
it  is  by  the  tintometer  that  you  bring  up  the  standard 
of  colour  by  the  use  of  a  little  caramel,  if  needed. 

1710.  At  what  stage  is  the  caramel  added  ? — ^In  the 
copper.  When  you  take  your  sample  before  you  run 
off",  you  add  a  little  caramel  to  get  the  colour. 

1711.  Is  it  likely  that  any  process  through  which  tha 
beer  is  going  would  tend  to  eliminate  arsenic  from  the 
caramelised  material  ? — There  would  be  a  tendency  to 
filter  anjirhing  through  the  hops  before  it  was  run  into 
the  cooler.  I  should  think  the  hops  would  act  aa  a 
filter  medium  for  anything  of  that  kind. 

1712.  (Chairman.)  Is  caramel  largely  used  in  beer  7— 
It  would  not  be  used  at  all  in  pale  ales  ;  but  where  you 
have  varying  colours  of  malt  j'ou  use  a  little  caramel  to 
bring  it  up  to  the  standard. 

1713.  (Professor  Thorpe.)  The  invert  sugar  that  you  Amount  of 
use  for  priming  would,  in  the  proportion  that  you  use  arsenic  added 
it,  mean  that  you  add  to  36  gallons  of  beer  3  grains  of  priming 
arsenic  ? — 3}t  is  possible  that  in  'some  samples  you  with  Bos- 
might  get  that.  to"*'  in^'ert. 

1714.  You  told  me  that  you  thought  the  1-6  grain* 
in  the  invert  was  an  average  amount? — Those  were 
your  figures.  When  you  mentioned  it  I  recollected 
that  I  heard  that  3  grains  were  found  in  oie  sample, 
but  I  could  not  tell  you  whether  it  was  an  average,  or 
whether  it  was  below  or  above. 

1715.  I  think  you  also  told  me  that  the  sample  taken 
by  our  ofiicer  was  an  average  invert? — It  was  taken 
from  a  bulk  of  invert ;  but  I  could  not  tell  you  whether 
it  was  an  average  of  the  total.  We  found  in  our  expe- 
riments that  it  varied  very  exceedriigly. 

1716.  The  glucose,  but  not  the  invert? — Yes  ;  the  in- 
vert too.  That  is  to  say,  the  amount  of  arsenic  in  the 
invert  and  glucose  varied  in  the  samples  we  took. 
Some  were  more  highly  contaminated  than  others. 

1717.  Assuming  that  1'6  grains  per  pound  was  the 
amount  of  arsenious  oxide  in  the  invert,  and  assuming 
that  you  added  to  a  barrel  1  9-lOths  of  a  pound  of  this 
invert,  you  would  have  added  something  like  3  grain* 
of  arsenious  oxide  to  the  barrel? — ^Yes  ;  if  those  figures 
are  correct ;  but  it  is  evident  that  it  does  not  apply 
all  round.  We  have  had  several  samples,  varying 
from  l-50th  of  a  grain  to  l-200tli  of  a  grain  per  gallon, 
in  cases  upon  which  prosecutions  have  been  laid. 

1718.  In  beers  to  which  priming  ha®  been  added  T — 
Yes.  Taking  the  sample  of  l-200th  part  of  a  grain, 
that  could  not  possibly  have  contained  as  much  as 
you  say  ;  still,  a  prosecution  followed.    It  is  pending, 

and  that  was  the  certified  amount  , 

1719.  I  do  not  put  forward  those  figures  as  being  of 
any  other  value  except  that  they  follow  certain  data 
that  I  have  laid  down  ? — It  seems  to  me  alarmingly 
high.  I  should  not  like  to  have  it  on  my  conscience 
that  all  this  contamination  had  been  as  serious  as  that ; 
in  fact,  I  could  hardly  credit  that  it  would  be  so. 

1720.  Has  your  chemist,  Mr.  J^tone,  or  has  Dr.  Miller 
specially  searched  your  products  for  selenium  ? — No ; 
Mr.  Stone  has  not.  As  far  as  I  have  heard  of  selenium, 
it  is  some^'hat  in  the  theoretical  stage.  We  have  heard 
it  mentioned  as  a  possible  source  of  contamination- 

1721.  But  you  are  not  aware  that  Dr.  Miller  ha* 
caused  any  examimation  to  be  made  with  respect  to  it? 
— I  think  very  probably  he  would  have  done  so. 
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,  1722.  ;Would.  he  have  informed  you  ?— He  might  have 
been  e?;perimenting  to  keep  himself  in  touch  witii  every 
theory  raised ;  but  personally  I  have  not  heard  of  this, 
eScept  that  in  a  general  sense  the  tlieory  of  selenium 
has  been  mentioned. 

1723.  {Chairman.)  What  kinds  of  beer  are  brewed 
by  your  firm— several  different  kinds,  I  suppose?— 
Single  X.,  toild  al^;  F.,  mild  ale;  XX.,  mild  ale; 
C>  mild  ale  ;  two  strengths  of  bitter  ale,  and  three  quali- 
ties of  stout.  ' 

1724.  I  fhink  you  said  that  the  invert  was  only  used 
as  priming  for  the  single  X  ? — Yes,  the  single  X  quality. 

1725.  Do  your  books  show  how  much  Bostock  sugar 
may  have  been  used  in  each  particular  breW? — ^Yes; 
our  brewing  books  show  exactly  every  ounce  used  in  ' 
every  form. 

1726.  As  a  general  question,  what  proportion  of  glu- 
cose is  there  in  each  kind  ? — You  may  take  it,  roughly 
epeaiing,  at  about  10  per  cent. ;  that  is  to  say,  it  re- 
places 10  per  cent,  of  malt. 

1727.  Nine-tenths  of  malt,  and  1-lOth  of  frlucose  ?— 
Yes.  , 

1728.  As  a  general  rule  ? — Yes ;  roughly  speaking ; 
it  varies.  It  is  as  much  as  12^  p^r  cent,  in  some  casea 
and  as  low  as  8  per  cemt.  in  others. 

1729.  Would  it  be  possible  to  make  a  good  beer  with 
glucose  alone,  instead  of  malt,  supposing  the  glucose  to 
be  thoroughly  perfect? — should  hardly  like  to  go  so 
far  as  to  say  that  you  could  brew  beer  from  glucose 
alone.  I  think  it  is  very  adaniralble  in  comlbinatiion  with 
malt. 

1750.  But  not  as  a  substitute  for  malt;  but  only  as  a 
flul>atitute  for  a  certain  prcportion  of  it? — Yes.  We  do 
not  use  it  very  largely.  Some  brewers  use  it  very  much 
more  than  we  do.  From  8  to  12^  per  cent,  is  aJbout  w'hat 
we  use. 

1731.  Does  the  proportion  remain  the  same  all  the 
year  round  in  a  certain  kind  of  beer?  Do  you  use  dif- 
ferent proportions  in  the  summer  from  what  you  us©  in 
the  winter  ? — We  use  the  same  in  summer  as  in  winter. 

1732.  (Dr.  Whitelegge.)  You  give  a  certificate  with 
each  consignment  of  beer  sent  out  at  the  present  time  1 
— 'We  attach  a  certificate  fastened  on  to  the  barrel. 

1733.  What  do  you  understand  that  certificate  to 
mean  ?  Does  it  mean  aibsence  of  arsenic  in  a  quantity 
detectaWe  b.y  the  test  of  the  expert  committee? — ^Et 
means  that  it  has  passed  the  test  laid  down.  I  may 
tell  you  that  all  our  brews  do  not  come  within  an  ap- 
proachable distance  of  the  test,  which  is  very  much 
freer  than  the  test  we  allow  them  to  pass  would  show. 

1734.  So  that  you  regard  the  test  as  a  lenient  one? — 
Yes ;  so  far  as  we  are  concerned.  We  could  pass  a 
much  stricter  test. 

1735.  (Sir  WiUiam  Church.)  You  supply,  I  believe,  a 
number  of  tied  houses? — Yes. 


1736.  Of  course,  you  had  no  difficulty  in  getting  r 
baick  the  beer  from  those  houses?— No.  Groves, 

1737.  You  also  supply  free  houses? — ^Yea.  7  Mar 

1738.  Had  you  any  difficulty  in  getting  your  beer  Witiidn 
back  from  them  ? — 'In  many  cases  we  had  to  use  very  of  conta 
great  persuasion  to  get  the  people  to  understand  that  ated  be 
there  was  any  danger,  or  that  there  had  been  any  dan-  from  pu 
ger.  They  drew  a  sample  of  beer,  and  said,  "  Look  at  ^^^^ 
this  ;  it  is  beautiful ;  do  you  want  to  ruin  us,  and  close 
the  house  ?  "  We  said,  "  You  will  have  to  close  the  house 
if  necessary,  but  you  must  not  sell  a  gill." 

1739.  That  would  be  with  regard  to  tied  houses  ? — 
Free  customers  as  well.  We  had  to  use  a  good  deal  of 
persuasion.  We  said,  "  We  are  doing  this  for  your 
protection,  and  for  the  protection  of  the  public ;  you 
must' not  sell  a  gill."  In  some  cases  the  travellers  ad- 
mitted when  they  reported  to  me  that  they  had  some 
difficulty  in  persuading  people  thaJt  it  was  not  all  moon- 
Ehine. 

1740.  (7>>-.  Whitelegge.)  Were  any  of  those  houses  at  a 
distance  from  Manchester? — Some  were,  but  I  may  say 
that  we  do  86  per  cent,  of  our  trade  within  a  3-miie  area 
of  the  brewery. 

1741.  (Sir  William  Chwrch.)  So  that  .you  do  not  think 
any  large  quantity  Of  your  accidentally  arsenicated  beer 
remained  unwithdrawn  ? — No.  We  sent  out  a  tliird 
circular  on  the  12th  Decemiber  as  an  extra  safeguard, 
asking  our  customers  for  a  return  of  anything  still 
remaining  in  their  possession.  That  brought  out  the 
fact  that  there  were  about  lOO  (barrels  out  of  the  whole 
10,000  remaining,  and  those  were  in  outside  places  that 
we  had  not  got  at ;  they  were  lying  there  waiting  to  be 
removed.  They  were  removed  soon  afterwards  or  de- 
stroyed oh  the  premises. 

1742.  {Chuirman.)  I  am  sure  tlie  Oommission  feels  that 
the  public  is  indebted  to  you  for  your  conduct  through 
this  crisis.  Your  prompt  action  on  the  12th  and  13th 
November  has,  I  am  sure,  obviated  much  severe  illness 
and  saved  many  lives.  Had  it  not  been  for  the 
great  promptitude  of  the  action  you  took,  we  may 
Ijelieve  the  disaster  would  have  been  much  more 
serious  than  it  has  been? — 'I  am  sure  I  am  very 
grateful,  my  Lord,  for  that  expression  of  opinion.  It 
has  lifted  a  very  great  load  from  my  mind,  for  I  am 
bound  to  say  tliat  I  am,  so  constituted  tha*  I  perhaps 
take  these  things  rather  more  conscientiously  to  heart 
than  I  should.  I  have  felt  that  our  company  has 
perhaps  suffered  under  a  greater  load  of  misappre- 
hension than  our  neighbours ;  and  while  the  extent  of 
our  business  may  have  made  us  the  innocent  channels 
of  a  greater  amount  of  trouble  than  some  of  our  neigh- 
bours, I  am  glad  to  hear  you  say  that  you  think  the 
action  we  took  at  the  time  has  prevented  the  mischief 
froim  sjJreading  beyond  the  area  in  which  it  originally 
started. 


Mr.  E.  W.  T.  Jones,  called  ;  and  Examined. 
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1743.  (Chairman.)  I  believe  you  are  a  Fellow  of  th« 
Cliemical  Society,  and  public  analyst  for  the  county  of 
Stafford,  and  the  boroughs  of  WolTerhampton,  Walsall. 
Kidderminster  and  Newcastle-under-Lyne  ? — ^Yes.  I 
have  been  a  public  analyst  for  about  28  years. 

1744.  I  believe  you  have  tested  many  samples  of 
beers? — ^Bather  over  30O. 

1745.  Previously  to  last  December,  have  you  tested 
miany? — ^Not  a  very  great  many,  only  a  few  now  and 
then,  as  a  public  analyst. 

1746.  And  since  last  December"? — I  have  tested  about 
300  samples  ;  as  a  matter  of  fact,  it  is  over  300  at  tlie 
present  time,  because  I  have  tested  some  since  I  wrote 
this  report. 

1747.  Did  you  find  many  of  these  samples  arsenical? 
— 26  samples  were  decidedly  arsenical. 

1748.  To  the  extent  of  what?— To  the  extent  of  from 
^  to  l-20th  of  a  grain. 

1749.  Per  gallon? — Grain  per  gallon,  calculated  as 
arseniouis  oxide. 

1750.  The  small  quantity  of  one-sixtietJ  of  a  grain  to 
a  gallon,  would  that  have  escaped  your  test  ? — I  do  not 
consider  so. 

1751.  Your  test  -vvould  have  touched  even  one-sixtieth 
a  grain  per  gallon? — I  consider  so  now. 


1752.  Thirty-three  samples  contained  arsenic  under 
one- twentieth  of  a  grain  per  gallon? — iDecidedly  under  '/( 
one-twentieth  of  a  grain  per  gallon,  but  15  of  those 
were  from  one  brewer,  after  the  use  of  Bostook's  ar-  Arsec 
senical  glucose  had  been  discontinued  ;  and  I  found  that  "0°" 
those  traces  of  arsenic  in  those  beers  were  entirely  due 

to  the  malt  used. 

1753.  Entirely   due   to  arsenical  malt  and  not  to 
glucose? — Yes. 

1754.  Then  these  15  were  supplied  after  the  breirer 
had  discontinued  the  use  o'f  the  contaminated  glucose  ? 
— ^That  was  so. 

1765.  To  what  do  you  attribute  the  slight  amount 
of  arsenic  in  the  other  18  samples  ? — In  the  other 
18  samples  they  came  from  brewers  who  liad  previously 
used  arsenical  glucose;  so  whether  these  small  traces 
of  arsenic  in  these  18  samples  were  due  to  contamina- 
tion left  in  the  yeast,  or  from  an  arsenical  malt,  we  have 
not  been  able  to  discover.  But  it  is  a  curious  fact  that 
all  came  from  brewers  whose  beer  had  been  condemned 
for  being  decidedly  arsenical. 

1756.  And  as  to  home-brewed  beers  % — ^Every  one  of 
the  home -brewed 'beers  I  found  to  be  free  from  arsenic. 

1757.  AVere  the  home-brewed  beers  made,  generally 
speaking,  from  the  same  malt  as  the  beer  made  by 
public  brewfers  ;  was  it  obtained  from  the  same  sources  ? 
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— This  one  particular  malt  which  Tre  have  condemned 
came  from  Yorkshire.  As  a  general  rule,  you  found 
none  of  the  home-brewed  beers  were  arsenical? — That 
is  so. 

1758.  Do  you  know  what  malts  and  what  materials 
were  used  in  the  home-brewed  beers  ? — I  do  not  posi- 
tively know  ;  but  inasimucili  as'  I  found  no  arsenical 
beer  in  any  of  our  local  breweries,  except  those  whxh 
had  used  arsenical  glucose,  I  .presume  that  our  local 
malts,  at  any  rate,  are  free  from  arsenic. 

1759.  {Sir  William  Church.)  A^Tiat  do  you  mean  by 
"  home-brewed  beers  "  ? — ^Beers  breAved  by  the  publicans 
themselves  on  their  own  premises. 

1760.  Very  few  private  individuals  now  brew  beer  for 
theiir  own  use ;  those  would  be  public-house  keepers 
who  kept  small  breweries  ? — ^That  is  what  I  take  it  to 
be  from  the  information  supplied  to  me.  I  would  re- 
ceive a  sample,  and  I  would  get  a  note  saying  so-and-so 
is  home-brew^ed  beer.  I  took  it  that  it  was  the  publican 
who  brewed  upon  his  own  premises. 

1761.  {Chairman.)  I  believe  rou  have  tested  samples 
of  malts  1 — -Yes,  thirteen  samples  of  malt.  Eight  of 
those  samples  were  from  one  maltster,  three  of  which 
were  decidedly  arsenical,  containing  from  one-forbieth 
to  one-fiftieitih  of  a  grain  of  arsenious  oxide  per  lb.  The 
remaining  five  were  slio-htly  arsenical,  with  apparently 
less  than  one-.hundrecnrh  of  a  grain  per  lb. — just  de- 
tectable by  the  test.  The  five  samples,  representing 
three  malisters,  local  to  Wolverhampton,  were  free  from 
arsenic. 

1762.  Do  you  know  what  fuel  was  used? — I  do  not 
know  what  fuel  is  used  in  our  districts  ;  generally  coke, 
I  think,  but  I  do  not  know  what  kind  of  coke.  I  have 
examined  none  of  the  fuel  for  arsenic,  but  I  apprehend 
that  it  does  not  'contain  any  sensiWe  amount,  other- 
wise I  must  have  had  the  arsenical  malt,  or  the  ar- 
senical beer  from  that  malt. 

1763.  To  wliat  fuel  do  you  attribute  the  arsenical 
character  of  the  malt  arsenical  malt  in  every  case- 
goes  batfk  to  Yorfcsihire  gas  coke. 

1764.  Have  you  •examlnied  the  constitution  of  that 
coke? — I  have  not;  I  have  not  been  able  to  get  a 
sample,  but  I  have  been  promised  one.  It  is  rather 
out  of  my  district. 

1765.  You  have  not  examined  any  of  the  coal  or 
coke  in  your  district? — No,  not  for  arsenic. 

1765.  Indirectly,  do  you  form  any  conclusion? — In- 
directly, I  do  not  think  that  they  can  be  sensibly 
arsenical,  inasmuch  as  I  must  have  condemned  some  of 
our  local  beers,  or  some  of  our  local  malts. 

1767.  You  have  not  had  any  arsenical  bees:  in  the  com- 
position of  which  Boistock's  S'Ugar  had  not  entered  ? — "Kx- 
cept  those  private  samples  from  the  malt  to  which  I 
referred. 

in  1768.  Have  you  tested  the  sugars'? — I  have  tested  21 
k  Bamples  of  brewing  sugars,  eight  different  makes,  and  in 
no  case  have  I  detected  arsenic,  with  the  exception  of 
two  samples  of  Bostoek's.  Those  contained  '023  and 
"021  per  cent.,  or  1-lOth  of  a  grain  per  ounce  ;  or,  to  put 
it  as  Professor  Thorpe  put  it,  1'6  grains  per  pound. 

1769.  {Professor  Thorpe.)  Were  those  inverts'  or  glu- 
coses ? — ^Both. 

1770.  {Chairman.)  1-lOth  of  a  grain  per  l-16th  of  a 
pound  ? — Yes. 

1771.  That  would  be  16-lOtiis  of  a  grain  per  pound  ? — 
Yes.  I  had  one  sample  of  Bositocik's  glvcose  sent  to  me 
privately  that  contained  double  that  quantity — -05 
cent. 

1772.  {Professor  Thorpe.)  Where  did  you  get  that 
sample  from  ? — It  was  a  private  sample  sent  from  Liver- 
pool. 

1773.  Oan  you  informi  us  how  you  got  it? — -It  was  sent 
tO' m©  by  Mr.  Oollingwood  AVilliiams,  of  Liverpool. 

1774.  He  w^as  the  County  Analyst,  I  believe? — Yes. 
Up  to  that  time  I  had  oome  across  no  such  sample  of 
arsenical  sugar,  and  I  wrote  to  him  to  send  me  one  which 
he  was  examining. 

1775. ^  That  was  a  sample  he  was  examining  in  connec- 
tion with  some  of  these  inquiries,  I  suppose? — Yes. 

1776.  {Chairman.)  Have  you  tested  any  samples  of 
oane-sugiar ?— I  have  tested^  two  samples  of  cane-sugar 
used  for  brewing,  and  both  were  free  from  arsenic. 

<  ■^^^^  tested  any  samples  of  treacle  and 

'   golden  syrup  ?— I  have  tested  25  samples  which  were  all 
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free  from  arsenic.    Some  of  the  samples  of  treacle  were  jjfy.  E  W  T 
adulterated  with  glucose  s'yrui^,  but  still  they  weie  free  Jones. 
from  arsenic.   

1778.  Would  you  consider  glucose  an  adulteration  of     M^^'-  1901. 
golden  syrup  ?— Undou'btedly.    A  prosecution  took  place 
yesiterday  in  our  court  on  one  of  my  certiifioates,  and  a 

fine  was  imiposed. 

1779.  Do  yoiu  think  glucose  would  be  an  adulteration 
of  treacle? — Undoulbtedly. 

1780.  Have  you  tested  samples  of  jams,  marmalade, 
and  minceimeat  ? — Yes  ;  I  have  tested  17  samples,  all 
free  from  ans'enic. 

1781.  Womld  glucose  be  an  adulteration  in  jam  or  in  qIqcosc  an 
miarmalade  ? — I  do  not  consider  it  would,  though  some  adulter? ut  of 
anialystis  would.  certain  foods. 

1782.  Is  there  lany  rule  for  the  guidance  of  analysts 
with  regard  to  adulterations  such  as  that? — Only  from 
common  sense. 

1783.  (Dr.  Whitelegge.)  Which  leads  them  to  different 
conclusions  ? — ^Sometimes.  I  oeitiainly  think  that  glu- 
cose is  a  perfectly  legitimate  constiituent  of  jam.  There 
ills  no  strict  formula  for  jam. 

1784.  {Chairvian.)  Is  it  not  also  a  proper  constituent 
of  golden  syrup  ? — No. 

1785.  Is  there  a  definition  of  golden  syrup  ? — Golden 
syrup  is  a  syrup  run  from  a  natural  product  ;  it  comes 
from  the  refining  s'ugar  ;  but  jam  is  a  made-up  article  in 
which  I  apprehend  they  could  use  beet  s'ugar  or  cane- 
sugar,  or  I  should  say  they  can  use  a  certain  amount 
of  glucose  if  it  (improves  the  cjuality  of  their  article  to  the 
palate  or  prevents  ciystadUsation. 

1786.  Have  you  teslted  honey  ? — Yes. 

1787.  Would  glucose  be  an  adulteration  of  honey? — 
Undoubbedljr  I  should  condemn  honey  witli  glucose. 

1788.  Have  you  tested  any  samples  of  confectionery  1 —  arsenic  in- 
Yes.  I  have  te^stted  27  samples  of  confectionery  of  coloured  con- 
various  kinds  and  colours.  fectionery, 

1789.  Have  any  of  them  been  of  brilliant  colour — a 
brilliant  green,  for  instance  1 — ^Somie  were  green.  There 
were  a  lot  of  various  colours. 

1790.  Were  all  those  samples  free  from  afsenic? — Ye«. 

1791.  Was  there  any  Scheele's  green  in  any  of  them  ? — 
No.  We  used  to  have  chromate  of  lead  in  sweets,  but 
that  has  now-  gone.    We  have  had  a  prosecution  for  that. 

_  1792.  Have  you  tested  any  sample  of  brewing  m,ate-  qj.  sulphites, 
rials  ? — Two  samples  of  ^brewing  materials.    Two  seniples 
of  bi-su!phite  of  lime,  one  of  sulphurous  acid,  and  one 
of  finings.    All  ivere  free  from  arsenic. 

1793.  What  is  your  method  of  testing? — My  method 
•of  testing  is  very  similar  to  that  recommended  by  the 
experts  of  the  Manchester  Brewers'  Assooiaition.  There 
is  only  a  very  little  difference  in  detail. 

1794.  Do  you  think  that  such  a  small  quantity  as  r)pi;„acv  of 
l-20th  of  a  grain  per  gallon  could  be  est'imated  quan-  j-^g^^ 
titatively  by  that  test  when  that  test  declares  that  there  ,',loyed 

is  not  arsenic  ;  does  it  allow  yon  to  estimate  so  small  a 
quantity  as  l-20bh  of  a  grain  per  gallon? — Much  less.  I 
am  quite  sure  I  could  detect  1-lOth  of  a  milligramme— 
,  that  would  (be  l-36th  of  a  grain  in  the  quantity  I  use. 

_  1795.  Would  that  show  crystals  ?—  I  should  get  dis- 
tinct crysitals  from  that. 

1796.  If ^  it  were  l-200th  of  a  grain  per  gallon  it  would 
t)e  imposs'iMe  to  see  the  crystals,  woul^.  it  ];iot?— With 
that  quantity  undoubtedly,  but  we  could  increase  the 
quanitity  of  beer  and  bring  it  baok  agaie 

1797.  If  you  took  2,000  c.c.'s  instead  of  200  c.c.'s  you 
-would  see  the  crystals? — Yes. 

1798.  Have  you  used  larger  quantities  than  250  c.c  's5 
—1  have  not  m  a  general  way.  The  samples  would  not 
allow  of  my  first  making  a  qualitative  test,  and  reserve  a 
portion  for  a  quantitative  estimation,  if  requisite  T 
stuck  to  250  c.c.'s. 

1799.  I  believe  you  have  described  your  method  in  the 
£^)TlSis  so         '  ""'""''^  ^-^PP'^^- 

1800.  And  you  have  also  described  the  rrocess  fo- 
obtaining  quantitative  results  ?-That  is  also  describe! 
m  the  same  num'ber  of  the  journaJ.  oi-iioe  j 

1801.  Is  it  a  very  laborious  and  diflScult  process  to  oh 
tarn  those  results  ?-It  requires  very  c^reat  carV 

^^l'  ^?  g'^t  at  the  results.    The  most 


scrupulous  care  is  absolutely  necessary. 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


Mr.  E.  W.  T.      1802.  I  suppose  the  Reinisch  itest,  so  far  as  it  is  speci- 
Jones.       fietl  in  the  rejiOBt  of  the  experts,  could  be  completed 
  ■withiin  two  hours  ? — Yes. 

i  1901.      1803.  Are  the  results  you  have  obtained  generally 
~~      consistent  ■vviitli  those  calculated  from  the  miaterials  used  ? 
— Yes.    Of  couree,  I  did  not  know  until  I  got  the  report 
as  to  the  key  of  what  the  inarti.eiriial  vsias,  that  had  been 
Van.ition  •  in  "s^^-    That  is  given  in  Dr.  Reid's  report  to  the  vStafford- 
quaniities  of  shire  Comity    Council.    In    one   sample    I  calculated 
arseuic  iu      that  I    sliould,    if    the   formula   given  were  correct, 
liostjck  gill-  find   "8  of  a  grain   per  gallon;    as  a  matter  of  fact 
cose.  I    only   found    '38 — scarcely    half.     Another  sample 

oalciilated  from  the  materials  given  !?hould  nave  con- 
tained 'SI  igiiains.  I  found  and  reported  -53.  In  another 
sample  that  should  have  contained  by  calculation  -18,  I 
reported  "13.  In  another  that  by  oalculation  contained 
•22  I  repoi-ted  -16.  So  that  ivith  the  small  quantities 
my  results  are  very  oonsistent  wiith  the  formula. 
Whether  I  got  hold  of  the  particular  beer  with  eight 
ounces  of  Bostook's  glucose  I  cannot  tell  ;  at  any  rate,  I 
did  not  get  half  the  amiount  of  arsenic  that  sliould  have 
been  in  it  had  eight  ounces  of  Bostock's  gjlucose  of  the 
character  I  have  experience  of  as  being  used. 

1804.  There  is  only  one  case  in  which  there  was  so 
large  a  discrepancy? — That  is  all. 

1805.  Is  it  possible  that  arsenic  can  have  been  elimin- 
ated from  the  beer  by  the  action  of  some  other  chemical 
constituent  of  glucose  ?— No.  I  think  the  discrepancv 
occurs  probably  from  my  not  getting  a  sample  en- 
tirely of  this  brew,  or  there  was  a  variation  in  the 
cliairacter  or  the  gilucose  that  was  used. 

Usual  nature  1806.  {Sir  William.  Church.)  Before  the  qiiestion  of 
of  analysis  arsenical  poisoning  arose  in  beer,  were  you  in  the  habit 
by  Public  of  occasionally  having  samples  of  beer  submitted  to  you 
Analysts.       for  analysis? — Yes. 

1807.  When  that  was  the  case,  for  what  puipose  were 
these  samples  submitted  ?— For  adulteration  under  the 
Sale  of  Food  and  Drugs  Act. 

1808.  What  used  you  to  look  for  ?— I  never  looked  for 
arsenic. 

1809.  I  suppose  you  looked  for  salt?— We  always 
looked  for  .salt.  We  generally  look  for  hop  substitutes, 
although  we  r^ould  not  have  done  anytQiing  if  we  found 
them.  We  look  for  preservatives,  salicylic  acid.  W^e 
have  had  one  or  two  prosecutions  in  the  case  of  sali- 
cylic acid.  That  was  in  lager  beer,  and  not  English 
brewed  beer.  Only  in  the  case  of  salt  and  salicylic  acid 
in  my  office  as  public  analyst  have  I  had  prosecutions 
for  the  adulteration  of  beer. 

1810.  (Chairman.)  How  does  salicylic  acid  get  into 
the  beer? — ^It  Lf  put  into  this  light  beer  for  the  purpose 
of  preserving  it.  They  tried  to  persuade  me  that 
meadow-s-weet  was  ->iie  of  the  natural  constituents  of 
lager  beer,  and  that  it  got  in  naturally,  but  the  magis- 
trate did  not  see  it  in  tlie  same  light  as  they  did. 

1811.  (Mr.   Cosmo  Bonsor.)  Have  you  analysed  any 
-  temperance  drinks  for  salicylic  acid  ?— I  do  not  think 

1812.  It  came  out  before  Lord  Pembroke's  Commit- 
tee that  considerable  quantities  of  salicylic  ac'd  were 
used  in  temperance  drinks  ? — I  am  afraid  we  'can  do 
■very  little  with,  that  at  present.  I  may  say  that  we  get* 
salicylic  acid  in  quinine  wine. 

1813.  (Sir  William  Church.)  May  I  take  it  that  when 
beer  was  sufctmitted  to  you  and  other  puiblic  analysts  for 
analysis  it  never  entered  your  minds  to  test  it  for  arseni- 
cal or  antimonial  poison  or  anything  of  that  sort? — No. 
In  the  first  place,  it  is  not  really  an  adulteration  ;  it  is  a 
contamination.  Perhaps  we  ought  to  have  sought  for 
all  these  things,  but  a  puiblic  a.nalyst  cannot  seek  for 
everything  under  the  sun  with  the  number  of  samples 
he  gets,  and  I  do  not  think  it  would  be  of  very  great 
avail  if  he  did.  It  would  limit  hda  work  to  such  a 
degree  that  his  usefulness  would  be  curtailed. 

1814.  (Chairman.)  Do  you  not  think  that  legislation 
which  would  increase  the  power  of  action,  and  the  num- 
ber of  analysts  if  necessary,  so  as  to  secure  the  de 
tection  of  contaminations,  would  be  for  the  public  inte- 
rest?— I  do  not  think  so.  I  do  not  thinlc  that  a  public 
analyst  will  now  have  a  sample  of  beer  but  what  he  will 
look  for  metallic  contamination.  I  have  known  all  my 
life  that  sulphuric  acid  has  been  contaminated  with 
arsenic.  As  a  chemist  I  know  that  it  is  used  for  the 
manufacture  of  glucose  from  starch,  but  I  never  thoiiglit 
that  a  manufacturer  of  glucose  would  use  an  ai'senica! 
acid  for  making  a  product,  because  it  would  re-act  upon 
him  if  it  were  found  out.  It  would  be  his  ruin,  as 
probably  it  will  be  the  ruin  of  Bostocks.    There  is  not 


the  slightest  advantage  in  using  arsenical  acid,  except,  j/;..  ^ 
perhaps,  the  matter  of  threepence  a  ton  in  the  price  of  'j^ 
the  glucose  made.  The  diflierence  between  arsenical 
and  non-arseiiLcal  sulphuric  acid  is  under  five  shillings  "  Ma 
a  ton.  It  would  only  make  a  difference  of  threepence  ^ 
a  ton  on  the  glucose  made.  It  is  not  worthy  of  consi- 
deration from  a  maniifaoturer's  point  of  view. 

1815.  (Frofessor  Thorpe.)  We  gather  from  you  that 
practically  the  onlj  arsenicated  food  or  drink  -n-ithin 
the  range  of  your  experience  is  this  particular  beer 
brewed  from  Bostock's  glucose? — That  is  so,  except  in 
the  case  of  arsenical  malts.  It  has  opened  that  ques- 
tion up  which  I  do  not  think  we  should  otherwise  have 
found  out. 

1816.  Is  it  your  opinion  that  there  is  no  occasion  for 
pubiic  anxiety  with  regard  to  food  and  drink  being  con- 
taminated with  arsenic,  other  than  what  we  are  imme- 
diately dealing  with? — That  is  my  contention.  There 
is  no  cause  for  anxiety. 

1817.  In  certain  of  these  cases  I  suppose  the  articles 
you  have  examined  have  been  produced,  proximately 
or  remotely,  by  the  agency  of  sulphuric  acid — the  glu- 
cose, for  example,  in  jams  and  marmalade? — Yes.  I 
apprehend  that  almost  all  the  glucose  is  made  by  the 
aid  of  sulphuric  acid.  For  instance,  the  liquid  glucose 
in  jam  is  made  from  maize  starch,  with  sulphuric  acid. 

1818.  I  presume  you  have  selected  the  particular  in-  gelec 
stances  which  you  have  given  here  on  the  ground  that  samp 
products  in  which  oil  of  vitrol  has  entered  into  the  publ 
manufacture  may  have  been  used? — ^I  selected  them  out  analj 
of  my  samples  as  simply  bearing  upon  the  question  be- 
fore you  to-day.  They  were  sent  to  me  by  the  inspec- 
tors by  the  order  of  the'r  committees. 

1819.  But  what  led  tliem  to  the  particular  selection 
of  the  articles? — Very  probably  I  should  tell  thiem  that 
they  had  better  go  to  so-and-so.  The  papers  told  them 
about  the  glucose. 

1820.  Wihat  led  you  to  tell  tliem  to  take  samples  of 
particular  articles  ? — ^Simply  to  satisfy  the  public  mind 
that  any  article  that  was  liable  to  adulteration  with 
glucose  Tvas  or  was  not  arsenical. 

1821.  In  other  words,  it  was  the  possibrHty  of  oil  of 
vitriol  remotely  or  proximately  used  in  the  preparation 
of  these  things  which  led  you  to  select  them  ? — Yes.  A 
great  many  were  selected  by  reason  of  our  mayor  being 
a  medical  man,  and  his  reading  the  medical  papers.  He 
told  the  inspectors  to  get  these  things  and  submit  them 
to  the  public  analyst. 

1822.  Do  you  think  there  would  be  any  practical  diffi- 
culty ui  obtaining  fuel  for  the  malting  kiln  free  from 
arsenic? — do  not  know.  I  do  not  think  we  have  any 
arsenical  fuel  in  our  neighbourhood,  otherwise  I  must 
have  fallen  foul  of  some  of  the  local  brewers. 

1823.  (Chairman.)  Do  you  think  that  tlie  gas  coke  ir, 
your  neighbourhood  is  free  from  arsenic  ? — ^I  should  say 
so.  ^' 

1824.  (Professor  Thorpe.)  Is  the  gas  mad©  in  the 
neighbouifhbod  of  Wolverhampton  and  other  places  a 
highly  sulphuretted  gas  ? — There  is  a  fair  amount.  The 
limit  is  25  grains  per  100  cubic  feet — ^that  is  of  sulphur 
in  all  forms. 

1825.  Is  that  more  than  the  average  amount? — It  is 
CMisidered  c  fair  gas,  I  should  think. 

1826.  I  ask,  because  I  suppose  we  may  take  it  that 
there  is  a  rough  connection  between  the  amount  of 
sulphur  in  a  coke,  and  the  amount  of  arsenic  which  may 
be  present  ? — Yes  ;  that  it  to  say  from  the  pyrites  pre- 
sent in  the  coal- 

1827.  I  suppose  in  the  original  coal  the  arsenic  pre- 
sent is  a  double  sulphide  of  arsenic  and  of  iron,  is  it 
not? — Yes,  I  should  say  so. 

1828.  Tlierefore  prima  facie  a  gas  which  was  rich  in 
sulphur  might  be  derived  from  coal  rich  in  arsenic? — ■ 
It  may  be  so.  It  is  more  likely  to  be  than  one  with  less 
sulphur  in. 

1829.  The  experience  of  the  authorities  where  coal  gas 
is  made  v/ould  be  an  indication  of  the  quality  of  coke, 
as  regards  the  arsenic  which  they  turn  out.  Is  not  that 
so  ? — Yes  ;  I  think  that  some  of  our  gas  coke  must  oe 
used  by  some  of  our  local  maltsters.  In  fact,  I  feel 
oiiite  positive  that  it  is.  I  have  examined  a  number  of 
locally  mad©  malts,  and  found  no  arsenic  ;  therefore  I 
presume  that  our  gas  coke  is  not  arsenical — at  any  rate 
to  any  appreciable  extent. 

T830.  What  was  in  my  mind  is  that  a  person  buying 
coke,  e^-en  supposing  he  used  gas  coke,  would  be  able 
to  draw  a  very  fair  inference  as  to  the  quality  of  the 
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7',  coke  from  the  fact  that  the  raw  gas  was  or  was  not 
largely  sulphuretted,  would  he  not? — I  think  so,  but 
I  am  not  quite  sure  that  it  would  be  safe. 

1831.  It  is  a  criterion,  that  is  all.  For  example,  if 
I  wanted  to  buy  coke  for  kilning  purposes,  I  should  take 
very  great  care  to  keep  clear  of  it  if  I  knew  that  it  was 
produced  in  a  gas  works  where  the  labour  on  the  sulphur 
purifiers  was  very  great? — Until  tested. 

1832.  I  should  not  select  it  by  preference  ? — I  think 
Tou  would  be  justified  in  not  doing  so.  When  I  said 
25  grains  I  was  rot  speaking  of  crude  gas.  We  have 
to  purify  it  to  that. 

1833.  I  had  rather  reference  to-  the  crude  gas? — Un- 
fortunately I  could  not  speak  about  that. 

1834.  (Chairman.)  You  told  us  that  you  had  one 
k  sample  of  beer  which  proved  arsenical,  in  which  Bo.s- 

took's  sugar  had  not  entered,  and  that  you  attributed 
the  arsenic  in  that  beer  to  the  malt.  Can  you  tell  us 
approximately  ho'w  much  arsenic  there  was  per  gallon 
in  that  beer? — Approximately  it  was  certainly  well 
imder  one-twentieth  of  a  grain  per  gallon.  I  did  not 
actually  estimaite  it. 

1835.  But  it  was  readily  ascertainable  by  the  iReinsch 
test? — Yes,  applied  as  I  described.  Perfectly  distinct 
and  unmistakable  crystals  were  obtainable.  I  have 
some  that  I  can  show  you,  if  you  desire. 

1836.  In  the  other  arsenical  beeri  which  you  tested 
there  might  have  been  considerably  more  than  l-20th 
of  a  grain  per  gallon,  migliit  there  mot  ? — ^Yes ;  they 
varied  up  to  half  a  grain. 

1837.  {Sir  William  Church.)  'Had  the  local  malts 
which  you  tested  been  brushed  and  screened  ? — I  should 
say  they  had,  from  their  appearance. 

1838.  But  you  are  not  positive? — They  had  certainly 
been  screened,  because  there  was  no  malt  diTst  in  them. 
I  think  that  although  screening  may  rid  an  arsenical 
malt  of  some  of  its  arsenic,  I  do  not  think  it  will  evei 
bring  it  down  sufficiently  free  to  make  it  safe  or  judi- 
cious to  use  it. 

1838*.  After  brushing  or  screening? — That  is  my 
opinion. 

1839.  (Dr.  TVhitelegge.)  Were  tlrose  malts  in  the  con- 
dition in  which  they  were  used  by  the  brewer  ? — ^What 
I  found  was  that  l-40th  of  a  grain  per  pound  had  been 
screened.    I  do  not  say  that  it  had  been  brushed. 


1840.  It  was  in  the  state  used  by  the  brewer  ? — Cer- 
tainly. 

1841.  So  that,  taking  21b.  of  malt  per  gallon  of  beer, 
it  might  give  rise  to  l-20tli  of  a  grain  per  gallon? — I 
do  not  think  it  would  all  enter  into  the  beer.  Arseni- 
ous  oxide  is  not  a  very  soluble  substance. 

1842.  (Chairman.)  Do  you  think  it  might  b©  de- 
posited and  carried  away  in  the  yeast? — It  remains  in- 
soluble, either  sticking  to  the  grains  themselves  or 
filtered  away  by  the  grains  themselves.  I  did  not  do  the 
analyses  of  the  beer  and  of  the  malt ;  that  is  only  a 
supposition. 

1843.  {Dr.  JFhitelegge.)  That  would  rather  explain 
the  absence  of  any  arsenic  in  beer  due  to  the  use  of 
malt-dried  by  coke  fumes.  You  said  just  now,  did  you 
not,  that  much  of  tlie  arsenic  in  the  malt  would  dis- 
appear without  entering  permanently  into  the  beer  ? — 
I  say  it  is  quite  possible  that  some  of  it  wouid. 

1844.  But  as  far  as  that  goes,  it  would  tend  to  ex- 
plain the  absence  of  arsenic  in  beer  if  prepared  from 
malt  dried  from  coke  fumes? — This  malt  was  dried  by 
coke  fumes,  and  that  is  the  reason  it  became  .arsenical. 

1845.  I  understood  you  to  draw  the  conclusion  from 
the  general  absence  of  arsenic  in  the  beer  samples 
which  you  had  examined — in  your  local  malts — that 
the  coke  fumes  could  not  contain  arsenic  ? — iN'ot  to  any 
appreciable  extent.  But  some  of  the  arsenic,  surely, 
would  go  into  the  beer  from  the  arsenical  malt  under 
local  circu.mstances,  the  same  as  if  it  had  been  made  in 
Yorkshire. 

1846.  Then  it  is  the  absence  of  a.rsenic  in  the  malt 
and  not  in  the  beer,  that  leads  you  to  the  conclusion  1— 
Both  ;  because  I  did  not  fi.nd  any  arsenic  in  any  other 
samples  of  beer  but  what  go  to  the  use  of  Bostock's 
glucoses,  with  the  exception  of  those  I  spoke  of,  and 
which  we  found  were  traceable  to  one  particular  ar- 
senical malt.  Curiously  enough,  when  they  were  sub- 
mitting these  samples  I  always  found  their  bitter 
beer  was  free  from  arsenic,  and  I  thought  that  these 
t"ac6s  of  arsenic  which  I  was  detecting  were  due  to 
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;ont.amination  by  yeast  or  the  vessels  from  the  previous  Mr.  E.  W.  T. 
use  of  glucose.  The  brewer  came  to  see  me,  and  he  said,  JotKs. 
"  Your  theory  I  feel  sure  is  wrong.    It  is  not  entirely  - — 
due  to  contamination.    It  is  due  to  malt."    I  said,  "1  "i  Mar.  1901 

am  very  surprised  if  it  is  due  to  malt.    I  will  ask  you   

one  quesition.  Do  you  use  the  same  vessels  and  the 
same  yeast  for  your  bitter  beer  ?  "  He  said,  "  Yes." 
I  said,  "  Your  bitter  beer  is  never  arsenical."  He  said, 
"  Xo,  because  we  never  use  this  particular  malt  in  it." 
I  may  say  that  I  never  condemned,  nor  did  I  ever  find 
any  arsenic  in  their  bitter  beer  ;  but  I  was  continually 
finding  it  in  these  beers  in  whidh  there  was  a  portion  of 
the  malt,  or  entirely  the  malt,  from  this  particular 
Yorkshire  firm. 

1847.  You  could  exclude  in  these  cases  any  idea  of 
dilution  of  arsenicated  beer? — 1  could  not  positively 
prove  it  personally.  This  was  a  very  respectable  man 
who  came  to  me. 

1848.  Are  you  satisfied  that  that  did  not  happen? — 
I  am  quite  satisfied  that  he  was  simply  acting  in  his 
own  interests,  and  trying  to  find  out  the  mystery. 

1849.  {Chairman.)  Why  did  he  not  use  that  particular 
malt  in  the  bitter  beer  ? — 1  cannot  tell  you  the  trade 
reason.  I  suppose  it  was  not  so  suitable  for  that  par- 
ticular class  of  beer. 

1850.  Was  it  known  to  be  of  an  inferior  quality  of 
malt? — It  was  chiefly  foreign  malt.  I  cannot  say  why 
he  did  not  use  that;  particular  malt. 

1851.  {Dr.   TVhitelegge.)  Can  you  tell  u?  from  how  Breweries 
many  brewers  the  arsenicated  samples  came  ? — I  should  which  .'■up- 
think  about  12.  pl'^i^  arsoni- 

C&  1  IjGGr 

1852.  There  were  about  100  brewers  approximately, 
of  whom  30  were  home  brewers,  leaving  70,  and  out  of 
that  70  there  were  12  whose  beer  contained  arsenic  ;  is 
that  so  ? — ^I  do  not  know  the  brewers  myself.  I  took 
Dr.  Reid's  report,  and  he  said  that  the  beer  sampie.'s 
submitted  to  me  represented  so  many  brewers.  I  have 
ascertained  from  other  sources  what  the  other  samples 
represented,  and  I  make  out  that  the  300  samples  I 
tested  represented  100  brewers.  I  find  13  breweries 
were  arsenical. 

1853.  {Chairman.)  Could  you  give  us  the  names  o£ 
those  brewers? — ^I  will  send  the  names  in  to  the  secre- 
tary. You  will,  however,  be  better  able  to  get  that  in- 
formation from  Dr.  Reid  than  from  myself 

1854.  {Dr.  Whitelegge.)  Among  the  300  samples,  you. 
mentioned  26  as  being  arsenical  in  one  group,  and  33  , 
<is  being  arsenical  in  a  second  group?— That  is  so. 

1855.  Deducting  those  59,  we  have  241  approximately 
m  which  you  found  no  arsenic  ?— Yes. 

1856.  Might  tliere  have  been  arsenic  in  a  small  quan- 
tity of  tliose,  siay  l-50th  of  a  grain  think  I  should 
have  suspected  if  there  had  been  l-50th  of  a  grain. 

1857.  If  there  were  any  arsenic  it  must  probably  have 
"been  less  than  l-50th  of  a  grain  ?— Yes  ;  I  should  say  so. 

1858.  Have  any  insitructions  been  formulated  for  No  Central 
public  analysts  by  any  authority  as  to  the  examination  Autbo-  ity  in- 
to be  made  m  the  case  of  any  article  of  food,  substances  struct s  Pub- 
to  be  looked  for  ? — ilSTo.  lie  Analysts 

1859.  In  the  years  prior  to  1900,  it  was  not  your  own  S''*'  "' 
practice  or  that  of  public  analysts  generally  to  examine 

beer  for  arsenic  or  other  deleterious  substances,  but 
simply  for  salt  and  hop  subsititutes,  is  that  not  so  ?— 
We  generally  looked  for  them.  Those  were  the  chief 
things. 

1860.  Those  were  what  you  looked  for  as  a  matter 
of  routine  ? — ^Yes. 


1861.  No  suggestion  has  been  made  to  you  in  any 
ofiicial  way  as  to  any  routine  in  the  examination  of 
beer  samples? — No. 

1862  Having  examined  for  salt  and  hop  substitutes 
and  salicylic  acid,  what  form  did  your  certificate  take  if 
you  had  no  exception  to  take  to  the  sample  ?^I  simplv 
marked  it  as  "genuine."  "I  am  of  opinion  that  this 
sample  is  genuine,"  and  pass  it. 

1863.  Without  a  statement  of  what   it   had  been 
examined  for? — Undoubtedly. 

1864.  Would  it  be  convenient  if  ofiicial  instructions 
were  drawn  up  and  issued  ?— I  do  not  think  it  would 
be  any  help. 


1^5-  P°  y""^  S'"^  ''^"^^  ^eft  to  each  publi 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


Mr  E.  W.T.  those  things  I  was  instructed  to  seek  for,"  and.  he  would 

Jones.  3eek  for   no    more.      Now  his  duty  is  to   seek  for 

  everything  which   he  thinks  it  is  desirable   to  seek 

7  Mar.  I90L  for. 

1866.  {Chairman.)  Whether  for  contamination  or 
adulteration? — Yes.  If  I  suspected  arsenic,  it  would 
undoubtedly  be  my  duty  to  look  for  arsenic.  I  cannot 
get  out  of  that  duty.  If  there  had  been  any  reason  for 
looking  for  arsenic  I  should  be  greatly  blamed  for  not 
doing  so.    There  is  no  doubt  about  that. 

1867.  (Dr.  Whitelegge.)  And  you  propose  to  continue 
in  the  future  to  look  for  arsenic  ? — Yes.  I  shall  take 
care  to  do_  so ;  but  I  do  not  suppose  that  I  shall  ever 
find  it  again. 

1868.  What  were  the  impurities  which  used  to  be 
found  in  beer  in  former  years,  and  which  it  would  be 
proper  for  you  to  look  for  1 — I  used  to  look  for  Cocculus 
Indicus,  but  I  no  longer  look  for  it.  I  u-sed  to  look  for 
strychnine  in  the  early  part  of  my  career,  but  I  do  not 
do  so  now. 


1869.  Will  the  time  come  when  you  will  no  longer  j^f^.  E. 
look  for  arsenic  ? — No^t  in  my  time,  probably.  Joj, 

1870.  Would  you  say  that  the  method  of  analysis  -j 
ought  to  be  left  to  the  individual  analyst? — ^Yes,  I  f!^^ 
think  so.    There  are  some  processes  that  one  analyst 

by  personal  equation  cannot  work  so  satisfactorily  as 
another,  although  he  would  arrive  at  the  same  conclu- 
sion. I  do  not  believe  in  too  much  dictatorial  instruc- 
tion from  headquarters  to  an  officer  who  is  supposed 
to  have  some  brains. 

1871.  {Professor  Thorpe.)  With  regard  to  that  par- 
ticularly bad  sample  of  glucose  which  you  got  from 
Mr.  Collingwood  Williams,  and  which  contained  'OS 
per  cent,  of  arsenious  oxide,  have  you  done  anything 
beyond  determining  the  amount  of  arsenic  in  it? — 
No  ;  I  only  had  a  very  small  quantity.  I  do  not  think 
I  had  more  than  about  2  or  3  grammes  left  after  I 
had  weighed  out  the  quantity  for  the  arsenic. 

1872.  I  suppose  you  did  not  search  for  any  evidenc*  Selenii  i 
of  selenium? — No,  I  did  not.  looked 


FIFTH  DAY. 


At  Westminster  Palace  Hotel. 


Wednesday,  i'Sth  Ma?^c//,  1901. 


PRESENT : 

The  Eight  Hon.  Lord  Kelvin  (in  the  Chair). 

The  Right  Hon.  Sir  William  Hakt-Dyke.  j  Professor  Thorpe 

Sir  William  Church.  |  Dr.  Whitelegge. 

Dr.  Buchanan,  Secretary. 

Dr.  Geoege  Eeib^  called  ;  and  Examined. 


1873.  {(Jhairvian.)  I  believe  yoia  are  Counti\'  Medical 
<».  G.  Bmd.  Officer  of  Health  for  Staffordsihire  ?— Yes. 

•13  Mar.  1901      1874.  Oan  you  tell  us  anythimg  with  regard  to  the 

 population  of  Staff ordsibire  ? — The  eatim^ated  popn;la4;ioa 

of   tlie   geographical    county   in    1899   amounted  fco 
-  Epidemic  in    1,203,485,    of   Which   number   296,369   constitute  four 
■  Statfordshiie  county  boroughs,  leaving  907,116  as  the  population  of 
•  ■  and  action  by  the  administrative  county.    The  admimstrative  county 
'a/t'^J'tj  divided  into  57  sanitary  disiticts,  of  wliiah  38  are 

-M.O.H.  urban  districts,  with  la  population  of  677,968,  and  19 
are  rural  districts,  -nnith  a  pioipulation  of  229,148.  There^ 
are  fifty  medical  officers  of  health  in  the  administrative 
'county,  seven  of  whom  hold  joint  districts  of  two  eaolii. 
The  object  I. had  in  the  inquiry  was  to  arrive  as  soon  ais 
"possibde  at  the  likely  injury  which  had  resulted  from; 
the  consumption  of  arsenical  beer,  and  with  that  object 
I  comimunicaited  first  of  all  with  the  medical  officers  of 
health,  asking  each  one  to  inquire  locally  of  local  prac- 
titioners, and  in  additdon  to  that  I  communicated 
specially  with  the  menibens  of  the  medtcal  staffs  of  the? 
lioispitials.  Tliiere  are  14  fairly  large  hospitals  in  the 
■county,  and  the  medical  staffs  of  those  hospitals  com- 
prise 48  physicians.  I  obtained  answers  from  44  out 
'  of  the  48. 

1375.  {Dr.  Whitelegge.)  You  took  precautions  to  avoid 
the  overlapping  of  their  replies  with  those  of  the  medieaJ 
officers  of  health? — Yes  ;  in  every  caise  I  took  precautions. 
A  very  large  amount  of  oorresipondence  followed  the  re- 
'ceipt  of  the  returns,  and  I  only  accepted  as  cases  those 
about  which  there  could  be  very  little  doubt.  There 
were  many  cases  returned  la®  likely  cases  of  poisoning, 
but  I  excluded  those,  paxifcly  because  of  the  answers 
being  insufficient,  and  in  many  cases  after  specially 
ooimmunioating  with  the  notifier. 

1876.  {Chairman.)  You  asked  each  local  medical  officer 
of  health  for  cases  which  had  occurred  in  his  practice  ? — 
Yes  ;  and  also  cases  which  he  had  discovered  from  in- 
luhy  locally  among  other  practitioners. 

1877.  Would  local  medical  officers  of  health  in  private 
practice  have  difficulty  in  some  oases  in  getting  informa- 
tion from  their  brother  practitioners  ? — Not  ra  this'  case. 
I  think  in  no  instance  did  they  liave  any  difficulty. 

1878.  {Br.  Whitelegge.)  Dad  you  receive  lists  of  cases, 
or  merely  total  numbers,  and  locality? — The  total  num- 
bers, the  localities,  and  the  possible  source  of  the  con- 
taminated beer. 

IR79.  But  not  Tyhe  name  and  sex  and  address? — No. 


1880.  {Sir  William  Church.)  Were  many  of  the  oases, 
01"  any  of  the  oases,  from  the  private  practice  of  tJiee'e 
doctors,  or  were  they  all  poor-law  c^ses? — A  good  many  13  Ma 
of  the  cases  were  from  private  practice,  but  tlie  majority, 
as  it  happens,  did  not  occur  amongst  the  practices  of  the 
jUiedica-1  officers  of  health. 

1881.  (Chairman.)  Do  you  think  the  numbers  given 
by  you  may  in  some  cases  be  understated  ? — I  should 
think  thaL  they  are  understated  rather  than  overstated. 

1882.  {Dr.  Whitelegge.)  Were  there  many  from  the 
poor-law  officers  ? — I  did  not  comm-unioate  apeciially  with 
the  poor-law  officers,  and  I  did  not  inquire  as  to  whether 
these  returns  were  from  them  or  not.  I  could  analyse 
the  returns  and  give  that  infornuation,  but  I  could  not 
give  it  now.    These  are  the  returns  I  have  compiled  :  — 

Number  and  Distribution  of  Poisoning  Cases  and 
their  Probalile  Relation  to  the  Implicated  Breweries. 

The  following  table  shows  the  number  and  distribution  of 
the  cases  (excluding  suspicious  cases)  together  with  the 
probable  sources  of  the  arsenical  beer  up  to  third  week  in 
December,  1900. 


DISTRICT. 


Amblecote  (Urban)  - 
Bilston  „ 
ErownUills  „ 
Cannock  „ 
Coseley  „ 
Darlaston  „ 
Hanley  (County  Borough) 
Lichfield  (Urban)  - 
Longton      „  - 
Newcastle    ,,  - 
Rugeley      ,.  - 
Short  Heath,,  - 
Stafford      „  -      -  - 
Stone         „  - 
Tipton        „  - 
Walsall  (County  Borough) 
Wednesbury  (Urban) 
Willenhall 
Blore  Heath  (Rural) 
Cannock  „ 
Cheadle  „ 
Eccleshall  „ 
Gnosall  „ 
Lichfield 
Stone  ,, 


Distinctive 

No.  of 
Suspected 
Brewery. 


5* 
88 
47 
47 
1  and  5* 
56  and  88 
? 

47 
1 


47 
3  and  5* 


54 

? 
? 

47  and  88 

•t 

27  and  5* 
3 
47 

1 


*  Arsenic  not  found,  but  have  reason  to  suppose  that  contaminated 
beers  were  withdrawn  before  enquiry. 


ll 


MINUTES  OF  EVIDENCE. 
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llcici,      18S3.  {Chairman.)  I  see  that  in  youv  ta^ble  you  give 
the  totoil  of  667  oases  in  the  oouiuty.    Do  you  think  the 
1901.  Commission  may  untlerstand  that  not  le^s  than  667  oa&ds 
occurred,  or  tha/t  quite  possibly  there  were  many  more  1 
— C'ertiotnly  not  I«ss  ;  quite  posisibly  more. 

under  Many  more  ? — I  should  not  say  many  more.  As 

[)_  tlie  information  oaime  in  iviith  regard  tu  tlie  cases  I  cOiiii- 
numioated  daily  with  the  Inspectors  of  Food  and  Drugs 
under  the  Sale  of  Food  and  Drags  Act.,  and  directed  them 
to  take  saniple.s,  more  pairtioularly  in  the  districts  in 
which  the  cases  occurred. 

1885.  {Dr.  Whitelcgge.)  Who  are  the  inspectors  of 
foc'd  and  drugs  ?  Ai-e  they  officers  of  the  County  Coun- 
cil ?— Yes,  they  are  officere  of  the  County  Council.  There 
are  two--one  for  Nortili  Stafiordshire,  ajid  the  other  for 
SoulJi  Stiaifoixlshire- 

1886.  Do  tliey  act  under  your  direction? — I  advise 
my  committee  generally  regarding  the  work  -■■  -^er  the 
Food  and  Drug's  A.cit ;  but,  as  a  rule,  except  .  special 
cases,  one  does  not  interfere  with  the  Insp  .rs'  work. 
In  this  case  I  did  direct  them.  I  do  not,  as  a  rule,  re- 
Ijort  direct  to  the  County  C ouncil.  The  inspectors  them- 
selves report  to  the  County  Council. 

1887.  {Sir  William  Church.)  What  length  of  time 
would  elapse  between  your  getting  samples  of  beer  in 
this  manner  and  your  being  able  to  take  action? 
Would  you  impound  the  beer  or  istate  that  the  beer 
was  not  fit  for  food  ? — About  three  days,  I  think,  would 
elapse  in  most  cases  between  the  receipt  of  the  sample 
by  the  analyst  and  the  report  to  me  with  regard  to  its 
being  arsenically  free  or  not. 

1888.  Could  you  take  immediate  action  against  the 
seller  at  the  end  of  those  three  days  ? — ^We  did  not,  as 
a  matter  of  fact.  The  policy  the  County  Council  laid 
down,  was  tlia/t  they  should  not  take  proceedings 
against  any  of  the  sellers  in  the  tirst  instance. 

1889.  Had  you  power  to  ? — We  had  power  to,  but 
we  could  not  have  done  so  without  estimating  the 
quajitity,  and  that  would  have  taken  longer.  We  did 
not  trouble  very  much  in  the  first  instance  about  the 
quantity  of  arsenic  present,  but  simply  ascertained  the 
fact  tlnat  it  was  present  in  order  to  follow  up  the  different 
breweries,  and  obtain  particulars  from  the  brewers. 

0  1890,  Would  you  have  had  power  to  seize  the  beer  in 
.-    the  breweries  ? — Oh,  no. 

1891.  Wliat  machinery  would  you  have  had  to  use 
to  get  hold  of  it  ? — We  should  have  taken  proceedings 
against  the  seller  of  the  beer,  not  the  brewer. 

18^.  And  those  you  could  have  taken  immediately  ? 
— ^As  soon  as  it  was  ascertained  that  the  beer  was  ar- 
senical— ^certainly. 

1893.  Do  you  say  you  would  have  had  to  wait  for 
tlie  quantitative  analysis? — It  would  have  been  wise 
to  do  so,  in  order  to  decide  whether  it  was  a  case  on 
which  to  take  proceedings  or  not. 

1894.  Can  you  in  your  district,  in  the  case  of  any 
prosecution  under  the  Food  and  Drugs  Act,  act  within 
a  few  days  ? — Yes  ;  I  do  not  know  anything  against  it. 

1895.  {Dr.  Whitelcgge.)  That  depends  upon  the  date 
of  the  analyst's  report,  does  it  not? — Certainly;  it  en- 
tirely depends  upon  that. 

1896.  {Sir  William  Church.)  What  is  the  length  of 
notice  with  regard  to  the  taking  of  proceedings  ? — I 
am  afraid  I  cannot  tell  you  what  that  is  ;  I  do  not 
know. 

1897.  {Br.  Whitelcgge.)  You  mean  within  two  or  three 
days.  The  analyst  being  prompt  in  making  his  report, 
you  would  be  able  to  initiate  proceedings? — ^Certainly. 
The  Clerk  of  the  Council  would  initiate  proceedings. 

m  1898.  In  what  terms  did  the  analyst  report  in  these 

Public  cases  ? — ■Simply  with  regard  to  the  presence  or  absence 
t  re-    of  arsenic. 

1899.  What  did  you  ttnderstand  when  absence  of 
arsenic  was  reported? — That  he  did  not  find  arsenic. 

19CM3.  Did  you  infer  that  there  was  no  trace  of  ar- 
senic ? — Yes  ;  he  reported  to  me  as  to  whether  there  was 
"  a  trace  "  or  "  a  considerable  quantity." 

1901.  Then  he  did  not  report  in  the  usual  terms  that 
the  sample  was  genuine  ? — No  ;  for  this  particular  in- 
quiry it  did  not  matter  to  me  from  that  jioint  of  view 
whether  it  was  genuine  or  not.  It  was  simply  a  matter 
of  whether  it  contained  arsenic  or  not,  in  order  that  I 
might  be  able  to  follow  up  the  investigation  as  rapidlj 
as  possible. 


1902.  Then  he  reported  either  that  arsenic  was  pre-        q  fi^^ifj 
sent,  that  a  trace  of  arsenic  was  present,  or  that  there      '  — ' 
was  no  arsenic? — Yes.  13  Mar.  1901. 

1903.  And  where  lie  reported  that  there  was  no  arsenic 
you  understood  that  none  whatever  was  present  ? — t^uite 
so. 

1904.  Did  you  give  instiaictions  to  the  analyst  as  to 
the  method  of  dealing  with  those  samples  ? — No,  except 
the  general  iiistruction  that  we  did  not  propose  to  take 
proceedings  at  that  stage,  and  for  that  reason  it  was 
desirable  to  ascertain  qualitatively  in  the  first  instance 
so  as  to  get  on  as  fast  as  possible  with  the  work. 

1905.  So  that  if  the  analyses  had  been  made  on  the 
ordinary  lines  the  analyst  would  have  required  a  longer 
time  ? — Yes. 

1905.  Was  any  independent  action  taken  by  the  local  Samples  col- 
medica,!  otficers  of  health? — In  some  instances.     They  I'^^^'ted  under 
communicated  with  me  that  certain  cases  had  occurred      ^^^d  D. 
and  that  tliey  suspected  certain  beers.    I  suggested  in  inde- 
certain  oases  that  they  should  collect  samples  of  thiose  P^^^dently  of 
beers  and  send  them  to  the  county  analyst. 

1907.  Have  they  power  to  do  so  under  the  arrange- 
ments m.ide  by  the  County  Council  ? — Yes,  they  have 
power  to  do  so.  I  tlrink  there  is  notliing  to  prevent 
their  doing  so  ;  but,  of  course,  the  local  authorities  have 
to  pay  the  expenses  of  the  analysis.  In  this  special  case 
that  was  not  done.  We  undertook  to  analyse  all  the 
samples. 

1908.  As  a  matter  of  ordinary  practice,  does  the  ad- 
ministration of  the  Sale  of  Food  and  Drugs  Act  in  the 
smaller  districts  rest  entirely  with  the  county  authori- 
ties ? — Entirely. 

1909.  {Chairman.)  That  is  the  County  Council ?— Yes. 

1910.  A  county  borough  is  a  borough  with  a  popula- 
tion of  over  50,0C0 — is  that  so? — That  is  so. 

1911.  Is  that  the  definition  of  a  county  borough? — 
Yes. 

1912.  {Br    Whitelcgge.)  They    must    claim  county 

boruughship,  must  not  they  ? — Tliese  boroughs  were 
county  boroughs  origmally  by  reason  of  their  population. 
Of  course,  you  may  liave  a  borough  Avith  a  larger  popu- 
lation than  that,  and  it  need  not  necessarily  be  a  county 
borough  unless  they  claim  to  be  so. 

1913.  {Chairman.)  But  they  can  claim  ? — Yes. 

1914.  Each  county  borough  appoints  its  own  analyst,  Whoapi  oints 
independently  of  the  geographical  county  in  which,  it  Public 
lies?— Yes.  Analyst. 

1915.  Has  a  municipal  borough  power  to  appoint  its 
own  analyst  ? — Yes.  I  do  not  know  whether  there  is 
any  regulation  with  regard  to  the  population  in  that 
respect — ^I  am  not  quite  sure. 

1916.  I  am  told  that  a  municipal  borough  which  has 
power  to  appoint  ita  own  anadyst  has  a  population  of 
10,000  or  over? — Quite  so.  That  is  probaibly  it.  We 
liave  only  one  example  of  that  in  whicili  they  have 
selected  to  appoint  tlieir  own  anadyst^ 

1917.  Where  was  that? — ^At  Newcastle. 

1918.  Is  that  a  municipal  borough? — Yes. 

1919.  {Br.     Whitelcgge.)  Were    the    whole    of    the  Samples 
saimples  taiken  from  'tlie  retailers  ? — Yes.  under  V.  and 

1920.  Have  you  power  to  take  samples  from  brewers?  t&k^n'^^^ 
—I  do  not  tdiink  so.  f^om  retailers 

1921.  (Sir    William    Chu/rch.)  Supposing;    you    had  No  power  to 
reason  to  tlliiinik  tlliajt  itlio  beer  in  the  breweries  was  oon-  .seize  ar.seni- 
taiminated,  undier  tllie  PuHiic  Heailith  Act,  could  noifc  you  cal  beer  in 
take  aobion? — •!  doulbt  whiethefl*  we  couW.     As  the  reeuillt  breweries 

of  the  amiailysee,    140   saimples  of   beer  having    been  ui'der  P.  H. 

ainaly.''.ed,  15  were  found  to  be  decidedly  ars'enicial,  and  Acts. 

7  sHgilttily  so.      EJeveoi  saamples  of  glucose,  biwing  and 

otJier  sugars,  were  anaij'sed,  and  two  samipkis  of  the 

gikioose  were  found  to  be  aiAseniioail — botli  of  Bostook's 

manufacture. 

1922.  (Br.  Whitelcgge.)  From  what  source  were  the 
saimpie>s  of  glucose  obtained  ? — ^T'liey  were  botli  obbainea 
from  breiwers.  On  the  occasion  of  my  visits  to  the 
various  brewers,  I  obtained  a  sample  fi-om  two  of  tdiem 
of  the  glucose  they  had  been  using. 

1923.  Tlnat  was  informal? — ^Yes,  quite  informal ;  they  In'ormal 
need  not  have  given  them  to  me.  samples  ob- 

1^4.  (Chairman.)  You  visited  the  implicated  brew-  ^;\i^ed  from, 
eries,!  believe  ? — Yes,  and  the  brewers  very  willingly  "'"'^wers. 
gave  me  the  information  I  wanted.    I  believe  in  most 
oases  they  were  very  active  in  withdrawiing  the  con- 
taminated beers. 
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KOYAL  COMMISSION  ON  ARSENICAL  I'OISONING : 


Arsenical 
beer  re- 
mained un- 
destroyed  for 
the  purposes 
oi  rebate. 


Dr.  G.  Reicl.      1^>25.  Is  there  anywhere  in  Staffordshire  a  brewery 

  Avhere  B'ostiook- brewed  beer  remains  on  the'  premises  ait 

13  Mar.  1901.  yie  presemit  momenit? — Up  till  lately  a  quantity  of  beer 

did  remain  on  the  premises  at  least  in  one  case,  but  I 

don't  know  whether  at  the  present  moment  there  is  any. 

The  reason  was  that  the  beer  was  retained  in  the  hope 

of  getting  the  duty  refunded. 

1926.  And  in  the  meantime  they  kept  it  on  the  pre- 
mises ? — Yes,  or  it  was  locked  ap  in  their  public-houses. 

1927.  {Professor  Thorpe.)  Why  was  it  necessary  to 
keep  it  for  the  pui-^>oee  of  'Olbfaadning  a.  draw^baak? — It 
was  onily  kept,  I  suppose,  in  order  that  they  might  be 
aHe  to  esitaiblish  the  fact  thait  a  certain  quantiity  had  not 
been  sold. 

1928.  But  is  there  anything  exeeptional  in  that  parti- 
cular case.  Why  should  ibhe  brewer  <not  have  called  in 
the  Revenue  officer  to  -measure  tte  quantity  and  then 
proceed  to  destroy  it?^ — The  Revenue  officer  could  not 
always  come  when  he  was  called  in ;  they  had  to  wait 
for  him  to  come. 

1929.  It  was  not  because  cf  any  reluctance  pn  the 
part  of  the  brewer  to  destroy  the  beer,  but  because  the 
official  was  not  able  to  attend  id  tlie  time?— That 
is  so. 

1930.  {Chairman.)  Was  there  any  delay  on  the  part 
of  the  Inland  Revenue  authorities  in  intimating  whe- 
tlier  or  not  the  duty  which  had  been  naid  would  be 
refunded  1 — ^I  believe'  so.  I  do  not  know  whether  tliey 
have  intimated  so  even  now.  Quite  lately  they  had 
not  done  so. 

1931.  Is  not  that  unfortunate?—!  think  it  is  dis- 
tinctly unfortunate. 

1932.  Did  the  brewers  without  exception  afford  you 
every  information  ? — They  did. 

1933.  Have  you  any  further  remarks  to  mike  wilh 
regard  to  it? — I  should  like  to  point  out  that  in  one 
instance  this  delay  on  the  part  of  the  Inland  Revenue 
led  to  arsenical  beer  being  sold,  ,although  it  had  been 
withdrawn  by  the  brewer,  the  public-house  keeper  him- 
self selling  beer  which  had  been  condemned.  If  the 
brewer  had  had  an  intimation  from  the  Inland  Revenue 
Office  that  the  duty  would  be  refunded,  he  would 
Immediately  have  destroyed  that  beer,  and  that  could 
not  have  happened. 

1934.  Was  this  accidental  on  the  part  of  the  seller  ? 
— 'No,  it  was  deliberate. 

1935.  {Professor  Thorpe.)  Why  is  it  that  you  so  con- 
fidently say  that,  if  the  Inland  Revenue  Office  had  ex- 
pressed its  willingness  to  pay  the  rebate,  the  beer  would 
have  been  destroyed'? — ^The  brewers  have  -told  me  that 
they  were  quite  prepared  to  destroy  the  beer,  but  at  the 
same  time  they  did  not  want  to  lose  more  than  was 
necessary,  ;and  'as  they  could  not  get  the  duty  refunded 
without  proving  the  quantities  destroyed,  they  had  to 
w-ait  until  the  Inland  Revenue  authorities  satisfied 
themselves  regarding  that  point. 

1936.  Inasmuch  as  the  beer  would  have  had  to  be 
destroyed  sooner  or  later,  I  do  not  quite  see  why  that 

■  necessardly  caused  the  beer  seller  to  put  the  beer  back 
for  consamption  ?— The  reason  why  the  beer  seller  put  it 
back  for  consumption  was  because  he  was  merely  the 
tenant  of  a  tied  house,  and  by  selling  tbis  beer  he 
obtained  profit  from  it  which  he  otherwise  would  not 
have  obtained  ;  that  it  to  say,  the  money  obtained  from 
the  s.ale  of  this  beer  went  entirely  into  his  pockeit. 

1937.  He  was  a  seller  in  a  tied  house? — Quite  so. 

1938.  Then  he  was  not  a  free  agent? — ^^He  had  the 
instructions  of  .the  brewer  not  to  sell  this  beer,  atid 
in  the  face  of  those  instructions  he  sold  it. 

■  Prosecution       1939.  {Chairman.)  Was  action  taken  against  him?— 
under  F.  and  Yes,  action  was  taken  under  the  Sale  of  Foocl  and  Drugs 
D.  Acts  in      Act  ;  not  by  the  Staffordislidre  Oonnty  Council. 
Shropshire.        -,^g^Q_  What  was  the  penalty  for  tliat  ?— I  do  not  know 
what  the  penalty  was  in  this  case.    It  would  be  a  fine. 

1941.  (Dr.  Whitelegge.)  Do  you  know  undar  what  sec- 
tion the  prosecution  was  taiken? — ^No  ;  it  was'  in  Shrop- 
shixe  this  oocuiTed. 

1942.  In  cases  where  tliere  was  delay  on  the  part  of 
the  brewer,  and  on  tiie  part  of  other  persons,  in  destroy- 
ing contaminated  beer,  were  the  local  medical  officers 
-_>f  \ealth  informed  ? — I  do  not  think  there  was  any  de- 
lay on  the  part  of  any  brewer  in  withdrawing  arsenical 
beer ;  o-ne  did  not  find  there  was  any  delay. 

1943.  In  the  cas'e  of  the  brewer  wh-o  retained  thu 
arsenical  beer  under  -look  and  key,  as  I  understand,  pend- 
ing- the  decision  of  the  Inland  Revenue  authorities  or  a 


visit  from  their  officer? — Several  brewers  did  so,  but  Dr.  G.Ili 
the  respective  medical  officers   of   health   were   HOt  — 
specially  informed  of  that  fact.  Mar.  1! 

1944.  And  in  the  case  of  the  retailer,  was  the  action 
taken  by  the  local  authority,  so  that  the  medical  officer 
of  health  was  aware  without  any  intimation  from  your 
self  ? — Yes,  in  that  case. 

1945.  Were  the  local  medical  officers  of  health  in- 
formed which  were  the  arsenical  breweries  ? — Not 
specially,  but  I  was  in  constant  communication  with 
them,  and  I  think  in  every  instance  they  did  get  the 
information. 

1946.  {Chairman.)  Will  you  describe  the  results  of  Quantitj' 
tlie  analyses  ? — Out  of  the  140  samples  analysed  15  were  ar.'^enic  in 
found  to  be  decidedly  arsenical,  and  7  very  slightly  so.  Staffordsl 

1947.  {Dr.  Whitelegge.)  What  do  you  mean  by  slightly 
so  ? — Under  l-20th  of  a  grain  per  gallon.  Eleven  sam- 
ples of  glucose,  brewing  and  other  sugars  were  analysed, 
and  two  of  the  glucoses  were  found  to  be  arsenical. 

1948.  {Chairman.)  Were  the  eleven  samples  of  gla 
cose  obtained  from  different  manufacturers  ? — No,  the 
two  samples  that  were  found  to  be  arsenical  were  from 
the  same  manufacturer. 

1949.  Were  some  of  the  other  samples  from  other 
manufacturers,  or  were  all  the  eleven  from  different 
maniifacturers  ? — They  were  all  from  different  manu- 
facturers, with  those  three  exceptions.  But  they  were 
not  all  glucoses. 

1950.  (xluoose  and  brewing  and  other  sugars? — -Yes. 

1951.  There  were  only  two-  samples  of  glucose  or  other 
I'r  owing  siugar  from  Btostock's? — That  is  so. 

1952.  Aru.1  they  were  both  found  arsenical  ? — Yes. 

1953.  And  there  were  nine  samples  from  otlier  manu- 
facturers none  of  which  were  found  to  be  arsenical?— 
That  is  so. 

1954.  What  was  the  amount  of  arsenic  found? — The 
amount  of  arsenic  found  in  contaminated  beers  varied 
from  "  a  trace,"  under  l-20th  of  a  grain  per  gallon,  to  a 
little  over  half  a  grain.  The  140  samrvles  were  col- 
lected from  28  different  districts,  and  140  distinct 
sources.  They  represented  the  beers  of  90  brewers, 
including  26  samples  of  home-brewed  beer. 

1955.  {Sir  William  Church.)  That  means  the  beer  used 
hy  a  publichouse  where  the  publican  brews  his  own  beer  ? 
— That  is  so. 

1956.  Not  a  beer  brewed  by  private  individnals  ? — No.  ^ggnical 
Ir,  only  on©  instance  did  we  fail  to  trace  the  contamina-  -beer  a,lle' 
tion  of  the  beer  to  tlie  use  of  Bostock's  glucose.  to  contaii 

1957.  What  brewery  was  that  ?— That  was  a  brewery  Bostock 
at  Newport,  in  Shropshire.  sugar. 

1958.  Did  you  succeed  in  finding  the  cause  of  the  con- 
tamination ? — No.  I  visited  the  brewery,  and  the  brewer 
admitted  having  used  Boscock's  -sugar,  or  having  had 
Bostock's  sugar  on  the  premises  12  months  previously, 
but  he  assured  me  that  no  glucose  from  Bostock's  had 
been  used  within  12  months.  Of  cO'Urse,  it  is  just  pos- 
sible that  it  may  have  been,  but  if  what  he  told  me  was 
correct,  I  cannot  say  how  the  arsenic  got  into  that 
beer. 

1959.  {Dr.  Wliifelcgge.)  Was  any  examination  made  of 
the  malt? — No,  not;  in  that  case. 

1960.  {Professor  Thorpe.)  What  were  the  materials 
used  in  the  bre'\ving  ? — He  used  gluco'Se  in  brewing,  and 
he  told  me  what  glucose  he  had  been  in  the  -habit  of 
using  subsequent  to  Bostock's. 

1961.  What  glucose  was  that? — ^He  used  two  glucoses, 
one  from  Garton,  Hill,  and  Co.,  and  the  other  from  Valen- 
tine, Todd,  and  Co. 

1962.  Do  you  know  if  those  firms  are  actual  makers 
of  this  material? — ^I  believe  Garton,  Hill,  and  Co.  are 
not  makers. 

1963.  You  know  nothing  about  the  other  one? — No. 
1954.  What  was  the  amount  of  arsenic  found  in  that 

particular  beer? — It  was  not  estimated. 

1965.  Was  it  more  than  "  a  trace"  ? — It  was  returned 
as  "  distinctly  arsenical,"  but  the  amount  was  not  esti- 
mated. 

1966.  {Chairman.)  And  the  origin  in  that  case  was 
not  known  ? — It  was  not  known.  I  should  like  to  men- 
tion in  -connection  witli-  -that  case  that  the  house  where 
the  beer  was  obtained  was  no-i;  a  tied  house,  and  although 
the  publican  said  that  the  beer  was  obtained  from  this 
particular  brewery  it  does  not  follow  that  it  was  so ;  it 
may  have  come  from  some  other  source. 
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RLid,  1967.  {Professor  Thorpe.)  It  may  have  been  brewed 
from  Bostook's  sugar? — It  may  have  been.    The  only 

1901.  reason  I  had  for  saying  that  it  was  not  breived.  from 
Bostook's  glucose  was  the  assurance  I  had  that  the  beer 
was  obtained  from  the  particular  brewery  in  question  ; 
but  there  is  just  the  possibility  of  its  having  been 
obtained  from  another  brewery,  because  it  was  not  a  tied 
house.  The  publican  said  he  did  not  obtain  beer  from 
any  other  brewery  than  the  one  I  specified. 

1968.  {Chairman.)  The  Commission  would  like  to  have 
the  names  of  the  breweries  referred  to  by  the  numbers 
in  your  statement  1 — will  supply  them. 

Qf        1969.  In  the  table  in  your  statement  you  give  667  cases. 

it-     Is  it  probable  that  the  numbers  are  under-estimated  ? — 

y      Yes,  that  is  so. 

1970.  In  many  of  tli,e  returns  suspicious  cases  were  not 
mentioned  ? — ^No,  they  were  not. 

1971.  And  many  of  those  suspicious  oases  may  have 
proved  real  ? — They  may  have  done  so. 

1972.  Whicih  were  not  included  in  tliis  number  1 — That 


1973.  How  many  fatal  cases  were  there? — I  believe  it 
is  possible  there  may  have  been  two  deaths. 

1974.  Two  deaths  out  of  the  667?— Yes. 

1975.  The  667  were  all  decidedly  cases  of  illness  ? — 
There  is  no  doubt  about  that. 

1976.  iSevere  illness? — ^Some  cases  were  severe  and 
some  were  slight. 

1977.  And  aU  due  to  arsenic? — Yes. 

1978.  {Dr.  Whitelegge.)  To  what  causes  were  the  fatal 
cases  attributed? — Arsenical  neuritis  was  said  to  be  the 
cause  in  one,  and  in  the  other  it  was  not  returned  as 
arsenical  neuritis,  but  I  had  reason  to  suppose  from  a 
conversation  with  the  practitioner  that  there  was  extreme 
probaibility  of  its  having  been  so. 

1979.  Wliat  cause  did  he  assign  in  the  certificate?—! 
cannot  tell  you. 

1980.  Were  there  any  cases  of  illness  in  Wolverhamp- 
ton? I  do  not  see  Wolverhampton  mentioned  in  your 
list  ? — I  got  retunis  from  Wolverhampton,  but  they  were 
all  in  the  negative. 

1981.  So  that,  as  far  as  your  knowledge  goes,  there 
were  no  cases  in  vVolverhampton  of  arsenical  poisoning  ? 
— As  far  as  my  knowledge  goes.  I  may  say  vinth  refer- 
ence to  that  tiiat  later  on  I  believe  cases  that  were  sup- 
posed at  tlie  time  of  mj  enquiry  not  to  have  been  arseni- 
cal poisonin;^  were  found  to  have  been  so. 

1932.  So  that  those  also  would  need  to  be  added  to  tlie 
list  to  make  it  co'mplete  for  the  geographical  county  ?— 
Quite  so  ;  but  that  I  have  no  real  evidence  of. 

1933.  {Chairman.)  Many  of  those  cases  were  reported 
as  arsenical  neuritis? — Yes. 

1984.  That  is  a  new  name,  not  known  before  the  recent 
scare,  is  it  not  ? — That  is  so. 

1985.  la  it  likely  that  there  may  not  have  been  mis- 
takes, the  thing  being  so  new? — I  do  not  think  so. 

1936.  Mistakes  in  calling  it  arsenical  neuritis'? — I  do 
not  think  so. 

1987.  Many  difllerent  practitioners  made  the  returns? 
— Yes  ;  1  cannot  tell  you  how  many  practitioners  made 
the  returns  to  the  medical  officers  of  health  locally  ;  but 
I  had  returns  from  all  the  medical  officers  of  health, 
namely,  54,  that  is,  50  in  the  administrative  county 
and  the  four  medical  officers  of  health  of  county 
boroughs,  and  44  out  of  48  hospital  physicians. 

1988.  Do  you  think  all  of  them  had  sufiiolent  know- 
ledge of  the  symptoms  to  be  able  to  declare  that  it  was 
arsenical  neuritis? — Yes,  especially  in  view  of  the  pro- 
minence given  to  the  question  in  the  medical  joui-nals. 

iDil  1989.  {Sir  William  Church.)  I  suppose  we  may  take 
it  that  many  of  the  cases  of  illness  which  have  been  re- 
turned lately  as  arsenical  neuritis  would  have  been  re- 
turned a  year  ago  as  alcoholic  neuritis  ? — Yes,  proba- 
bly, or  not  Tfrcognised  ope  way  ox  the  other — very  mild 
ca.ses. 

1990.  We  have  had  evidence  before  us  of  what  was 
called  alcoholic  neiiritis  being  a  very  prevalent  condi- 
tion in  Manchester  and  Liverpool  for  some  time.  Do 
you  know  whether  that  was  the  case  round  Lichfield, 
for  instance? — I  have  no  information  with  regard  t^ 
*Jrat. 

1991.  Nor  in  any  part  of  the  county  ? — I  have  dis- 
cussed the  question  with  some  members  of  the  staffs  of 


the  two  large  hospitals,  namely,  in  the  north  and  south  /);._  (j 
of  Stafford  shire.   

199a  Lii'hfield  ana  Bilston  seem  to  be  the  places  ^'^  ^^ll^*^'' 
where  the  greatest  number  occurred  ? — ^But  there  were 
no  hospitals  there  ;  those  cases  were  reported  by  pri- 
vate practitioners. 

199i5.  {Chainnan.)  In  your  table  you  gave  a  number  u^ewpries 
of  cases  for  each  district,  and  the  suspected  brewers  or  impli.  ated  in 
breweries.    Are  we  to  understand  that  the  beer  of  those  Statlnrdshire. 
breweries,  or  some  sample  of  beer  from  those  breweries, 
was  found  arsenicated  in  every  instance  except  those 
referred  to  by  the  asterisks  ? — ^That  is  so.   I  think  there 
can  be  no  question  that  brewery  No.  5  had  at  one  time 
brewed  arsenical  beer,  because  cases  followed  that  par- 
ticular beer  throughout  all  parts  of  the  county  ;  but  we 
never  succeeded  in  obtaining  a  sample  which  on  analysis 
proved  to  be  arsenical. 

1994.  {Sir  William  Church.)  Was  No.  5  the  brewery 
which  had  ceased  to  use  Bostock's  during  the  year? — 
No  ;  that  is  not  the  same  brewery.  This  No.  5  brewery, 
I  think,  must  have  been  using  Bostock's  glucose ;  at 
any  rate,  I  feel  satisfied  that  it  had  been  brewing 
arsenical  beer,  and  had  withdrawn  all  the  beer  very 
actively  before  we  started  the  inquiry. 

1995.  {Chairman.)  No.  5  is  tlie  only  brewery  to  which 
the  asterisk  applies  ? — Ye? 

1996.  In  every  one  of  the  others  connected  with 
the  cases  beer  was  found  arsenical  ? — That  is  so,  except 
where  there  is  a  query. 

1997.  A  query,  and  no  name  mentioned  ? — Yes. 

1998.  But  in  every  case  of  a  number  mentioned 
arsenic  was  found  in  the  beer  in  tliat  breweiy? — Yes. 
that  is  so. 

1999.  {Sir  William  Church.)  How  do  you  explain  the 

freedom,  or  comparative  freedom,  of  Stafford  itself? 
I  see  only  four  cases  are  marked  in  Stafford? — ^It  so 
happens  that,  the  breweries  supplying  Stafford  were 
not  implicated  breweries.  The  four  cases  in  Stafford 
were  connected  with  an  implicated  brewery  in  Lich- 
field, that  is  to  saj%  it  was  the  Lichfield  beer. 

2000.  Stone  rural  appears  to  have  very  few  cases  as 
comi^ared  with  Stone  urban  ? — ^The  reason  of  that,  I 
think,  would  have  been  probably  explained  had  we  found 
arsenic  in  the  beer  of  brewery  No.  5,  which  has  a  large 
sale  in  the  urban  district  of  fStone.  We  did  find  an 
arsenical  beer  brewed  by  another  brewer  in  Stone, 
only  the  quantity  of  glucose  used  was  not  sufficient, 
from  the  experience  in  other  districts,  to  have  catused 
the  illness  there,  and  that  is  my  reason,  together  with 
the  fact  that  cases  were  dotted  about  all  over  the 
county  connected  with  No.  5  brewery,  for  saying  that 
I  feel  certain  that  No.  5  brewery  at  one  time  contained 
strongly  arsenical  beer. 

2001.  Many  of  those  cases  in  the  rural  districts  were 
in  houses  connected  with  No.  5  brewery,  tied  houses, 
perhaps? — I  do  not  say  in  the  rural  ristricts  par- 
ticularly. 

2002.  {Ch  airman.)  Which  is  Stone  rural  and  which  is  Local  distri- 
Stone  urban  in  your  list  ? — The  urban  is  the  first  one.  bution  of 

2003.  Stone  urban,  69?— Yes.  ^as^s 

2004.  Breweries  3  and  5  ?  —  Yes ;   and  Stone  rural 
is  2, 

2005.  {Sir  William.  Church.)  Wotdd  the  houses  in  the 
rural  districts  bC'  generally  free  or  tied  ? — I  think  they 
are  just  as  likely  to  be  tied  in  the  rural  districts  as 
in  the  urban. 

2006.  {Frofessor  Thorpe.)  What  is  the  relative  propor- 
tion between  Stone  rural  and  Stone  urban  as  regards 
population? — The  rural  has  about  twice  the  population 
of  the  urban. 

2007.  {Dr.  Whitelegge.)  To  what  period  do  these 
figures  relate? — Up  to  the  close  of  the  first  stage  of 
the  enquiry — that  would  be  the  end  of  the  third  week 
in  December. 

2008.  Have  you  more  recent  figures  ? — I  hare  moris  other  cases 
recent  returns,  which  I  mention   under  the   head   of  c(i,jce  Decem- 
"  Further  'Inquiry."    "After  an  interval  of  about  four  ber  1900. 
weeks  circulars  were  addressed  to  most  of  the  medical 
practitioners  who  had  previously  reported   cases,  and 

from  the  replies  received  it  would  appear  that  60  of  the 
original  patients  are  still  suffering  from  the  symptoms. 
A  few  fresh  cases  are  also  reported  by  two  medical  prac- 
titioners, but  from  subsequent  inquiry  I  am  by  no  means 
satisfied  that  the  cases  were  of  recent  origin." 

2009.  Was  there  any  observable  increase  of  neuritis 
in  the  death  returns  recently,  to  your  kiiowledge  ^ — 
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!        Dr.  G.  Reid.  Not  to  my  knowledge  ;  of  course,  I  have  not  got  tlas 

Ij   recent  death  returns,  and  in  the  reports  sent  to  the 

13  Mar.  190L  County  Council  annually,  by  medical  officers  of  health, 
the  causes  of  deaths  are  frequently  not  fully  classified. 

Brewer'es  2010.  (Chairman.)  I  see  in  the  part  of  your  pr&is 

usin"  *mall     which  follows  the  table  reference   to    "  another  and 
quantities  of  largely  implicated  lorewery."    Was  this  hrewery  in  the 
A'    Bostock         Potteries  district? — Yes.    Perhaps  I  may  refer  to  that 
h«    sugar.  paragraph  more  particularly,  because  it  is  rather  in- 

m  stfuctive  with  regard  to  the  quantity  of  arsenic  which 

gave  rise  to  the  symptoms.  "One  remarkable,  and.  from 
a  clinical  point  of  view,  instructive  fact,  has  been  de- 
I  ^  j  monstrated  by  the  inquiry  in  Staffordshire,  namely, 

'  that  whereas  at  least  67  per  cent,  of  the  cases  were  at- 

tributable to  one  impliacted  brewery,  another  and 
larger  implicated  brewery,  supplying  a  much  larger 
population,  did  not  give  rise  to  recognisable  cases  of 
illness  calling  for  medical  treatment.  In  the  first  case 
the  quantity  of  arsenic  per  gallon  of  beer  was  found  to 
be  a  little  over  half  a  grain,  while  in  the  latter  case 
only  1-lOth  of  a  grain  was  found.  In  both  cases  it  so 
happens  that  the  quantity  of  glucose  used  to  malt  was 
20  per  cent.,  and  the  amount  per  gallon  5"1  and  5'6 
■  ounces  respectively,  but,  whereas  in  the  former  case  one 
glucose  only  (Bost-ock's)  was  used,  in  the  latter  the 
brewer  used  a  mixture  of  equal  parts  of  three  different 
glucoses,  only  one  of  which  was  Bostock's ;  thus, 
while  tlie  actual  quantity  of  glucose  used  was  very  much 
the  same  in  both  cases,  the  relative  proportion  of 
arsenical  glucose  per  gallon  of  beer  was  5'1  and  1"8 
ounces  respectively,  a  proportion  which  is  consistent 
with  the  quantity  of  arsenic  found  in  the  two  beers. 
As  it  would  appear,  then,  that  thousands  of  persons,  for 
an  unknown  period,  had  been  drinking  beer  containing 
1-lOth  of  a  grain  of  arsenic  per  gallon  without  suffering 
any  effects  sufficient  to  call  for  medical  attendance,  the 
question  arises  is  this  the  first  occasion  on  which 
arsenical  beer  has  been  brewed,  and  may  not  some 
illness  have  previously  occurred  which,  in  view  of  what 
we  now  know,  may  have  been  attributable  to  arsenical 
poisoning?" 

2011.  67  per  cent,  of  the  cases,  I  see,  were  attributed 
to  one  brewery? — Yes  ;  that  brewerv  was  at  ich+ieWl, 
and  was,  no  doubt,  largely  responsible  for  the  cases  in 
Lichfield  urban  and  rural  districts,  and  in  Brown- 
hills,  and  Cannock. 

2012.  {Sir  William  Church.)  WTiat  is  its  number? — 
47. 

Case.>  in  2013.  (Chairman.)  I  see  there  were  250  .  ases  in  the 

LichKehi  and  Ijichfield  district? — Tes.  in  the  rural  district.  But  in 
neighbour-      that  and  the  adjoining  districts  which  one  may  say  are 

I      hood.  largely  supplied  with  beer  from  that  particular  brewery, 

I  there  were  434  cases. 

2014.  434  cases  in  all  supplied  from  No.  47  brewery? 
• — ^Probably  supplied.  Of  course,  one  cannot  absolutely 
say.  I  have  one  or  two  figures  which  amplify  the 
information  I  have  given  in  that  particular  paragraph, 
which  perhaps  I  may  ceAl  your  attention  to.  I 
have  a  shaded  map  (Appendix  7)  here  showing  the 
actual  districts.  For  example,  in  North  Stafi'ordshire 
the  towns  of  Burslem,  Hanley,  5^'ewcastle,  Stoke, 
Fenton  and  Longton  having  a  total  population  of 
about  220,000,  there  is  a  very  large  brewery  supplying 
a  great  number  of  houses  in  that  particular  locality, 
and  that  beer  was  found  to  be  arsenical. 

2015.  Largely  arsenical  ? — About  one-tenth  of  a  grain 
per  gallon. 

2016.  (Dr.  Whitelegge.)  What  is  the  number  of  that 
brewery? — That  is  No.  6. 

p  2017.  No.  6  is  the  brewery  that  had  the  largest  quan- 

^  tity  of  arsenic  found  per  gallon  ? — ^No  ;  brewery  47 

j;  had   the    largest   quantity.    We   had    only  fourt-een 

S  cases    reported    in    that    population     of    220,000  ; 

whereas  in  the  Liolifield  district,  including  Lichfield 
urban  and  rural,  BTownhills,  Cannock,  and  Rugeley, 
there  were  434  cases  reported,  although  the  population 
is  only  about  72,000.  I  do  not  know  whether  you  follow 
me.  The  population  in  the  case  of  the  northern  towns 
supplied  by  arsenical  beer  containing  one-tenth  of  a  grain 
j'fir  gallon  is  220,000;  the  population  in  the  southern 
districts  supplied  largely  by  beer  containing  h^alf-a- 
grain  per  gallon  is  72,000.  In  the  former  case  we  only 
had  fourteen  cases,  and  in  the  latter  434  cases.  That 
is  to  say  for  ©very  case  that  occurred  in  the  larger 
area,  31  cases  occurred  in  the  smaller  area. 

2018.  (Chairman.)  Out  of  the  whole  667,  434  were 
attributed  to  beer,  which  in  certain  samples  taken  at 


the  end  of  last  year  was  found  to  have  half  a  grain  of 
arsenic  per  gallon  ? — That  is  so.    The  case  rate  in  the 
northern  towns  was  "06  per  thousand,  associated  with  1^  ^ 
1-lOth  of  a  grain  per  gallon  of  arsenic,  and  in  the 
southern  districts  6  per  thousand. 

2019-20.  (Chairman.)  I  understand  you  to  say  that  is  6 
per  thousand  associated  with  half  a  grain  per  gallon  V — 
Yes.  The  '06  per  thousand  refers  to  the  1-lOth  of  a 
grain  per  gallon. 

2021.  (Dr.  Whitelegge.)  May  we  assume  that  the  con- 
sumption of  beer  was  approximately  equal  in  each  case 
per  he'ad  ? — That  I  cannot  tell.  I  think,  however, 
j-ou  may  assume  that,  because  the  cases  are  mostly  in 
the  working-class  population, 

2022.  Do  you  attach  anj   importance  to  local  con- 
ditions in  either  place? — ^I  do  not  think  so. 

2023-4.  (Dr.  Whitelegge.)  In  the  northern  districts  dc 
we  under.stand  that  the  brewery  which  you  have  in. 
mind  supplied  the  greater  part  of  the  beer? — ^A  very 
large  part. 

2025.  The  conditions  were  comparable  in  that  way  ?— 
Certainly,  broadly  so  they  were. 

2026-8.  (Professor  Thorpe.)  Do  you  know  whether  that 
brewery  which  supplied  mainly  the  North  Staffordshire 
district,  the  beer  containing  1-lOth  of  a  grain  per  gallon^ 
supplies  also  other  outlying  districts? — Yes,  it  doesi 

2029.  Largely? — Not  nearly  so  largely  as  in  the  case 
of  the  North  Staffordshire  districts. 

2030.  (Sir  William  Church.)  Is  No.  6  Brewery  among, 
those  in  the  list  which  are  stated  as  suspected? — No, 
it  is  not.  I  did  not  feel  justified  in  positively  asso- 
ciating the  small  number  of  oases  with  that  pai-ticular 
brewery.  The  omission  is  not  a  mistake.  If  I  were  to 
refer  to  the  returns  from  the  particular  districts  in  that 
group  in  North  Staffordshire  I  should  probably  find 
that  there  was  not  sufficient  evidence  in  them  to  justify 
me  in  definitely  crediting  tha;t  particular  brewery  witli 
the  cases. 

2031.  (Dr.  Whitelegge.)  You  mean  no   clinical  evi- 
dence ? — No  clinical  eviidence. 

2032.  But  the  beer  definitely  contained  arsenic  ? — 
Undoubtedly  ;  and  there  is  a  very  large  sale  for  the  beei- 
from  tliat  paiiioular  brewery  in  that  locality  ;  but  I  do 
not  think  I  had  sufficient  evidence  in  the  returns  t-o  war- 
want  one  in  attributing  tiie  cases  to  any  particular 
brewery. 

2033.  (Professor  Thorpe.)  Did  you  learn  that  that  firm 
used  Bostock's  .sugar? — Yes.  I  know  the  exact  propor- 
tions in  which  they  did  use  that  sugar. 

2034.  'T?hey  used  in  addition  other  sugars,  did  they  not  1 
— They  did ;  two  other  sug^'ars.  They  are  given  in  my 
notes.  The  quantity  of  glucose  used  in  the  case  of  the 
south'ern  brewery  witli  which  the  434  cases  ai-e  associated 
was  20  per  cent. 

2035.  (Chairman.)  20  per  cent,  in  the  gallon? — No  :  Bo 
20  per  cent,  of  glucoise  to  malt,  and  the  amount  per  gallon  ,•  u; 
was  5'1  and  5"6  ounces  respectively.  That  is  to  say,  in  wi 
the  case  of  the  northern  towns  5'6,  and  in  the  southern  '!r 
towns  5'1.  But  in  the  case  of  the  northern  tc-s^s  only  -^'i; 
one-tiiird  of  that  was  Bostock's,  whereas  in  the  southern 
towns  the  whole  of  it  was  Bostock's.  That  being  the- 
case,  the  quantity  of  ansenical  glucose  used  in  the  case 

of  the  southern  towns  was  S'l,  ^and  in  the  northern 
towns  I'B  ounces.  And  that  is  pretty  consistent  with 
the  relative  quantity  of  arsenic  found  in  the  two  beers. 
It  follows,  therefore,  that  thousands  of  persons  had  been 
drinking  heer  for  an  unknown  period  containing  1-lOth 
of  a  grain  of  arsenic  per  gallon  without  suffering  any 
effects  sufiBcient  to  call  for  medical  attendance. 

2035.  You  say  "unknown."  Have  you  any  reason 
to  believe  it  is  Ijmited  to  a  certain  time  ? — No.  I  should 
say  mild  cases  maght  have  been  going  on  for  a  long  pericl 
unrecognised. 

2037.  But  the  only  special  reason  to  suspect  that 
there  had  been  as  much  as  1-lOth  of  a  grain  of  arsenic 
per  gallon  for  a  considerable  period  is  the  fact  that 
the  brewery  used  Bostock  glucose? — That  amount 
was  -actually  found  in  the  beer  in  question  at  the  end  of 
last  year. 

2033.  But  it  was  traceajble  to  the  Bostock  glucose  ? — 
Yes. 

2039;  Does  any  question  arise  with  respect  to  that? — 
The  question  which,  arises  is  this  :  TMs  is  the  first  occa- 
sion on  which  arsenical  beer  has  been  proved  to  have  been 
brewed  and  to  have  been  the  cause  of  illness.    May  not 
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i^^fl   some  illnesses  have  previously  oocurred  wliich,  in  view 
of  what  we  now  know,  ought  to  have  been  attributed  to 
901.  arsenical  poisoning? 

2040.  You  put  that  as  a  question.    Have  you  any  view 
m-    yourself  ?    Oan  you  contribute  anything  towards  ajiswer- 

ing  it  'I — Here  is  aofcua.lly  what  has  happened.  For  a 
1  certain  length  of  time  beer  containing  arsenic  to  that 
extent,  1-lOth  grain  per  gallon,  has  been  consumed  in 
large  quantities  by  a  large  number  of  people,  and  antil 
the  recent  scare  it  never  has  been  noticed  that  any  un- 
usual illness  occurred.  But  attention  being  directed 
to  the  matter,  oases  were  recognised  which  probably 
would  previously  have  been  overlooked.  It  is  quite 
possible  that  silight  illnessies  owing  to  larsenic  may  luave 
been  going  on  indefinitely. 

2041.  {Sir  William.  CJmrch.)  Could  you  give  us  the  re- 
turns from  the  figures  of  the  Registrar  of  Deaths,  show- 
ing the  number  of  deaths  attributed  to  alcoholic  para- 
lysis during  the  last  five  or  ten  years  in  the  northern 
district  ? — I  lam  afraid  I  could  not ;  but  I  might  obtain 
the  figures. 

2042.  It  would  be  very  interesting  to  see  them  1 — I 
could  obtain  tliem  from  the  local  medical  officers  of 
Health,  but  perhaps  some  of  them  would  not  have  suffi- 
cient data.  Tou  can  get  theani  from^  the  Registrar- 
General. 

2043.  Of  course,  it  would  be  a  very  inaccurate  re- 
turn, but  it  would  be  useful  and  interesting  ? — I  am 
afraid  in  some  oases  you  would  not  ibe  able  to  get 
saisfactory  returns. 

2044.  Not  from  ^the  death  certificates  ? — ^You  ©ould 
get  returns  for  an  area  corresponding  with  this  area 
very  closely  from  the  Registrar-General'®  returns. 

20415.  Btit  take  [the  inorthern  district,  the  one  in 
which  the  attacks  have  been,  so  f  aw ;  oouid  you  not 
get  it  by  an  application  to  the  Poor  Law  officers  who 
attend  the  large  workhouses  and  infirmaries  ? — You 
could  get  it  from  the  workhouses,  certainly. 

2046.  That  would  be  of  great  interest  and  of  a  cer- 
tain amoant  of  value  as  bearing  upon  the  increase  of 
deaths  attributed  to  alcoholic  paralysis  ? — Yes  ;  but  you 
can  get  the^actual  figures  from  the  Registrar-General's 
returns  for  an  area  corresponding  very  closely  to  the 
area  under  consideration. 

2047.  (Chairman.)  Would  that  return  show  peri- 
pheral neuritis  and  alcoholic  paralysis  separately  ? — 
No  ;  I  should  say  they  would  be  grouped  under  the  same 
head. 

2048.  Did  the  ordinary  peripheral  neuritis  occur  in 
returns  as  a  cause  of  death  or  of  severe  illness  previous 
to  this  scare? 

(Sir  William  Church.)  Peripheral  neuritis  will  occur, 
I  think,  under  the  Registrar-General's  returns  only 
since  the  year  1886.  Under  the  head  of  peripheral  neu- 
ritis are  certain  sub-heads,  such  as  alcoholic,  diph- 
theritic, and  BO  on. 

2049.  {Chairman.)  Then  with  regard  to  further  in- 
quiries, what  course  was  adopted  1 — After  an  interval 

pies  of  about  four  weeks  another  systematic  collection  of 
and  samples  was  undertaken. 

2050.  {Br.  Whitelegge.)  At  what  date?— At  the  end 
of  the  third  week  in  January,  and  attention  was  spe- 
cially directed  to  the  public  houses  supplied  by  the 
previously  implicated  breweries,  and  as  a  result  of  this 
second  collection,  including  43  samples  of  beer,  10  of 
confectionery,  and  5  of  syrup,  all  were  found  to  be 
arsenic  free. 

2051.  {Chairman.)  Do  you  know  any  case  of  confec- 
tionery or  golden  syrup  that  was  found  to  be  arsenical  ? 
— ^I  do  not  know  of  any. 

2052.  At  this  recent  inquiry  you  say  not,  but  was 
there  any  at  any  previous  inquiry  ? — No  ;  we  have  not 
found  any  to  be  arsenical. 

2053.  {Dr.  Whitelegge.)  All  were  found  to  be  free 
from  arsenic,  on  the  same  understanding  that  you  ex- 
plained to  us  before? — ^Quite  so. 

2054.  You  understood  that  they  were  entirely  free 
from  arsenic? — ^Yes,  I  should  say  so — that  no  arsenic 
could  be  found ;  that  is  to  say,  analytically. 

2055.  No  trace? — No  trace. 

2056.  (Professor  Thorpe.)  You  mean  that  the  analyst 
60  reported? — ^Yes. 

2057.  {Dr.  Whitelegge.)  In  those  terms  ? — Yes,  in  those 
terms.    The  terms  were  "Arsenic  free." 
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2058.  (Sir  WiUiam  Hart-Dyke.)  Were  those  samples        q  Reid; 

of  confectionery  you  refer  to  taken  from  a  large  area,  or    .  ' 

were  they  taken  from  one  town? — They  were  not  taier.      ^ar.  I90Li 

from  one  town.    I  can  give  you  the  exact  towns  tbej'  

were  taken  from,  if  tou  wish.    They  were  taken  from 

six  different  districts'  in  North  Staffordshire. 

2059.  They  were  taken  from  a  sufficiently  large  area, 
at  all  events,  to  be  a  real  test  as  to  the  likelihood  or 
danger  of  finding  arsenic  in  oonf  eo-tiionery  ? — should  not 
say  it  is  a  re.al  test,  but  it  is  a  very  fair  test. 

2060.  A  fair  test  so  far  .as  that  poTtion  of  the  inquiry 
iB^  oonicemed  ? — ^Yes.  The  collection  of  these  saniples 
will  be  continued  for  some  tune. 

2061.  {Professor  Thorpe.)  I  suppose  you  have  not  been 
able  to  trace  th.e  manufacturer  of  this  co'nfectionery  as  in 
the  case  of  the  glucose,  have  you  ? — One  could  trace  the 
manuifaoturer,  of  course. 

2062.  Would  the  retailers  of  the  oonfectionerj-  be  able 
to  tell  you  the  wholesale  houses  with  whom  they  dealt? 
— I  do  not  know.  If  any  of  these  isamples  had  been 
found  to  be  larsenioal  we  should  have  followed  tliem  up, 
and  ascertained  tJiiose  points,  ^if  possible  ;  but  as  they 
were  free  from  arsenic  no  fuather  notice  was  taken. 

2063.  It  might  liappen  that  in  such  districts  as  you  are 
speaking  of  there  are  comparatively  few  manufacturers 
engaged  in  supplying  them? — Quite  so. 

2064.  Is  any  confectionery  made  in  the  district? — li'. 
one  district,  I  believe — ^in  Newcastle. 

2065.  Is  it  a  large  works  ? — ^No  ;  quite  a  small  workB. 

2066.  {Chairman.)  At  our  last  meeting  Mr.   Jones,  .VTeaninr  f>f 
the  yitaifoixiisihire  public  amlyst,  who  has  tested  theeie  '  Arseni<- 
samples,  told  us  that  he  used  ithe  test  of  the  Brewers'  free  "bet?. 
Expert  Ooimmattee,  which  would  detect  l-20th  of  a  grain 

per  gallon,  and  which  might  in  his  own  hands,  or  v&vy 
carefully  worked,  detect  l-36th'  of  a  grain  per  gallon.  Do 
you  understand  that  "  arsenic  free  "  means  that  the  sub- 
stance does  not  contain  as  much  as  l-20th  ? — ^My  infarma- 
tion  from  the  analysit  is  that  it  is  well  under  l-20th. 

2067.  Miight  it  contain  as  much  as  l-36th  of  a  grain 
per  gallon,  and  be  returned  as  "arsenic  free"? — 
should  say  not. 

2068.  You  think  it  is  not  as  much  as  l-36th — that  is  a 
good  dea.1  less  than  l-20th.  You  think  that  even  as  small 
a  quantity  as  l-36th  could  be  detected  ? — I  am  not  pre- 
pared to  say  what  quantity  could  be  detected.  In  the 
returns  the  county  analyst  sent  me  in  some  cases  the 
term  used  was  "  a  mere  trace."  I  do  not  exactly  know 
what  he  would  mean  by  "  a  mere  trace"  ;  but  I  should 
take  it  to  be  well  under  l-20th. 

2069.  l-36tli  would  be  "a  trace,"  at  least?— I  do 
not  know  whether  he  gave  you  any  information 
with  regard  to  that.  I  should  not  like  to  say  what 
chemically  would  be  corbsidered  "  a  trace." 

2070.  When  he  returned  a  substance  as  "  arsenic 
free,"  he  had  to  ascertain  that  it  contained  less  thaji 
l-36th  ? — Yes  ;  T  should  say  so,  from  what  you  have 
told  me. 

2071.  Perhaps  it  might  have  contained  l-50th, 
and  be  returned  "  arsenic  free "  ? — I  cannot  tell  you 
that. 

2072.  You  are  not  quite  sure  about  that  ? — No. 

2073.  (Dr.  Whitelegge.)  If  an  analyst  told  you  tJiat 
a  sample  of  beer  contained  l-50th  or  one  l-40tili 
of  a  grain,  in  what  light  would  you  regard  ii — as  harm- 
less ? — Of  course,  it  depends  upon  the  quantity  con- 
sumed. In  some  cases  the  people  drink  a  gallon  of 
beer  a  daj^,  or  more. 

2074.  If  it  contained  l-20th  of  a  grain,  I  understand 
you  would  regard  it  as  dangerous,  and  you  would 
take  certain  action  in  the  way  of  stopping  the  supply? 
— ^Yes. 

2075.  And  if  it  contained  l-50th  or  l-40th,  would  Administra- 
you  take  any  action? — should  be  in  rather  a  difficult}-  t^ve  need  for 
as  regards  advising  the  Council  upon  that  point.    'O';'  standard  test 
course,  one  would  like  to  be  in  a  position  to  say  that       arsenic  ia 
beer  shall  not  contain  any  arsenic.    If  it  is  impossible  ^^ser. 

that  beer  shall  be  arsenic  free  absolutely,  it  is  desirable 
to  arrive  at  some  sort  of  standard,  but  what  that 
standard  shall  be  I  should  not  like  to  say  at  the 
present  moment. 

2076.  {Chairman.)  As  a  medical  question,  do  you 
think  that  a  person  might  take  l-50th  of  a  grain  of 
arsenic  per  day  in  food  or  drink  without  being  injured 
1- 100th  of  a  grain,  I  believe,  is  a  common   dose  i» 
medical  treatment? — ^Yes,  probably. 
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2077.  That  might  be  given  two  or  three  times  a  day? 
— 1  do  not  think  it  is  desirable  that  anyone  should 
take  any  quantity  of  arsenic,  even  that  quantity, 
regularly. 

2078.  Would  you  regard  l-50th  of  a  grain  per  gallon 
per  day  taken  unknown  in  food,  and  from  day  to  day, 
as  dangerous  to  healtli  1 — I  would  not  say  it  was 
dangerous  to  health.  The  probability  is  that  you  would 
not  find  any  symptoms  from  it. 

2079.  Not  if  even  a  dose  of  that  amount  were  cwi- 
tinued  from  day  to  day  for  weeks  or  months  ? — I  should 
doubt  whether  any  symptoms  would  be  produced.  It 
is  a  very  difficult  question  tO'  answer. 

2080.  (Professor  Thorpe.)  I  suppose  you  are  guided  to 
that  opinion  by  what  you  have  told  us  as  regards  tne 
comparative  iiifrequency  of  any  cases  arising  in  the 
North  Staffordshire  towns  where  the  beer  has  had  as 
large  a  quantity  as  1-lOth  of  a  grain? — One  does  not 
know  to  what  extent  individuals  may  have  partially 
suffered  without  realising  that  there  was  much  the 
matter.  Some  cases  have  come  before  jnedical  men, 
and  they  must  have  been  suffering,  but  it  does  not  fol- 
low that  others  may  not  have  suffered  in  milder  degree 
and  gone  on  suffering  without  seeking  medical  advice. 

2081.  There  is  a  great  differ.3nce  between  one-tenth 
and  one-.Qftieth  of  a  grain? — Yes,  and  there  is  a  great 
difference  between  one-tenth  of  a  j,rain  and  half  a  grain. 

2082.  {Br.  Whifelegge.)  But  the  l-20th  of  a  grain  has 
now  ceased,  has  it  not?  There  is  no  more  beer  contain- 
ing 1-lOtli  ? — No  ;  it  would  seem  that  thei-e  is  not. 

2083.  But  if  it  had  continued  indefinitely  you  might 
have  anticipated  further  mischief? — ^Certainly.  I  think 
probably  it  did  cause  mischief,  more  than  we  know  of, 
only  not  suflBcient  in  the  absence  of  any  suspicion  to 
d'ireot  attention  to  it. 

203^.  {Cliairman.)  Do  you  think  many  of  the  patients 
drank  as  much  as  a  gaUon  a  day  ?  You  have  returns  of 
the  quantities  admitted  to  have  been  drunk  ? — In  soma 
eases. 

2085.  In  some  eases  there  was  as  much  as  a  gallon  a 
day  consumed  ? — Yes,  especially  among  the  brewers'  as- 
sistants, and  in  the  case  of  two  breweries  almost  without 
exception  all  these  assistants  were  ill. 

2086.  {Sir  William  Church.)  Whom  do  you  mean  by 
brewers'  assistants? — Carters,  and  other  people  of  tliat 
liort. 

2087.  You  mean  workmen,  employees  'I — Yes. 

2088.  {Chairman.)  With  that  quantity  of  liquid  l-50th 
of  a  grain  per  gallon,  or  its  equivalent  in  Fo'wlei"'s  solu- 
tion, would  be  detrimental  ? — Really,  I  am  afraid  I  can- 
not say  whether  it  -would  or  not  ;  it  is  a  matter  of  ex- 
perience. 

2089.  A  great  quantity  of  liquid  would  caiTy  it  off  un- 
absorbed  ? — Possibly  to  some  extent. 

2090.  Still,  it  is  clearly  a  danger  to  have  beer  contain- 
ing l-50th  of  a  grain  per  gallon'? — ^It  is  certainly  dis- 
tinctly undesirable. 

2091.  Another  sample  of  the  beer  is  suspected  as 
having  caused  a  recent  case  of  illness,  is  it  not? — Yes  ; 
Ihis  was  forwarded  to  me  by  a  District  Medical  Officer 

Health  in  consequence  of  a  suspicious  case  of  illness, 
arsenical  poisoning,  having  occurred  where  this  beer  was 
l)eing  drunk,  and  the  result  of  the  analysis  was  that  it 
■  mtained  an  appreciable,  though  not  a  large,  amount  of 
arsenic.  Further  enquiries  showed  that  this  beer  had 
been  purchased  in  October,  and  that  the  retailer,  tlie 
seller,  obtained  it  from  one  of  the  brewers  who  was 
originally  implicated.  So  it  was  traced  back  to  tlie 
original  trouble,  and  was  not  of  recent  origin. 

2092.  {Sir  William  Church.)  You  have  no  idea  what 
an  "  appreciable  amount  "  means  ? — No.  I  do  not  know  ; 
it  is  the  county  analyst's  expression. 

2093.  Is  tliis  the  same  county  analyst  who  used  the 
term  "  a  trace  "  ? — ^Yes. 

2094.  An  "  appreciable  quantity "  would  mean  "  a 
trace"? — I  do  not  belitivo  it  would  be  much  more  than 
"a  trace,"  but  certainly  not  a  large  quantity,  or  any- 
thing like  it. 

2095.  {Professor  Thorpe.)  Inasmuch  as  the  analyst 
liimself  used  it,  I  may  point  out  that  he  would  use  it  in 
a  technical  sense.  "  A  trace  "  is  an  amount  which  the 
balance  could  not  detect ;  by  an  appreciable  amount " 
it  meant  a  quantity  which  the  balance  will  detect? — I 
do  not  know  whether  we  may  conclude  that  that  was  so 
ni  this  cp.se. 

2096.  Tlierefore  it  would  be  something  larger  than 
l-20th  of  a  grain? — That  I  cannot  say.     If  the  word 
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'■'  appreciable  "  is  used  in  that  sense  it  probably  would  j),-.  g. 
be  so.  -1 

(Professor  Thorpe.)  It  would  be  something  larger  thcin  ^ 
1-20  grain. 

2097.  {Chairman.)  If  yoa  desired  to  measure  the 
amount,  the  large  quantity  of  liquid  in  which  it  was  sus- 
pended would  be  evaporated  aw.-iy  ? — I  believe  so. 

2098.  So  it  is  only  a  relative  term,  after  all  ?  If  it  is 
there  at  all  it  is  appreciable  by  taking  a  sufficiently 
large  quantity  of  the  substance  ? — ^Yes,  I  suppose  so. 

2099.  {Professor  Thorpe.)  But  in  so  far  that  all  these 
were  made,  as  we  have  been  informed,  by  the  method 
described  by  the  expert,  they  wore  ill  made  on  the 
same  comparative  amount ;  that  is  to  say,  the  actual 
amount  of  beer  taken  in  each  case  would  be  the  same? — 
I  do  not  know  wnat  method  Mr.  Jones  adopts  at  all. 

2100.  These  are  samples  taken  under  the  Sale  of 
Food  and  Drugs  Act,  I  suppose? — No;  this  particular 
sample  was  sent  to  me  by  a  Medical  Ofiicer  of  Health, 
who  obtained  it  from  the  attendant  on  the  patient.  The 
sample  was  sent  to  me,  and  as  it  appeared  the  case  was 
associated  with  the  boar,  I  sent  :t  to  the  County  Analyst 
for  his  report  upon  it. 

2101.  You  had  the  sample  ? — Yes,  I  had  it ;  but  it 
was  only  24  ounces. 

2102.  So  you  know  the  quantity  which  was  used  ? — 
Yes. 

{Professor  Thorpe.)  The  amount  was  evidently  so  small 
that  the  analyst  could  not  do  very  much  with  it. 

2103.  {Dr.  Whitelegge.)  Will  you  tell  us  about  the 
circulars  that  were  sent  to  medical  practitioners  ? — 
Circulars  have  also  been  addressed  in  the  seconfl 
enquiry  to  mo«t  of  'the  medical  practitigmers 
who  had  previously  reported  cases,  and  from 
the  replies  received,  it  appears  that  60  of  the 
original  patients  axe  still  tutfeving  from  i-viiiptnnis. 
A  few  fresh  cases  are  also  reported  by  two  medical  prac- 
ncioners,  but  from  subsequent  inquiry  I  am  by  no 
means  satisfied  that  the  cases  were  of  recent  origin. 
With  reference  to  that  last  remark,  I  inquired  espe- 
cially into  these  new  cases,  and  I  found  that  they  would 
not  have  been  recognised  as  cases  at  all  had  the 
patients  not  consul'ted  a  medical  attendant  for  some 
other  ailment,  and  in  the  course  of  that  consultation 
symptoms  were  discovered  pointing  to  arsenical  poison- 
ing. But  it  is  by  no  means  certain  when  these  symptoms 
made  their  appearance. 

2104.  Do  you  think  that  the  mischief  is  at  an  end 
now  ? — ^Yes,  I  think  so. 

2105.  Do  you  intend  to  make  any  further  inquiry 
with  regard  to  the  cases  ? — I  do  not  think  of  doing  so 
at  present,  at  any  rate. 

2106.  You  do  not  think  that  there  is  anything  to  be 
learned  ? — I  think  not. 

2107.  If  any  inquiry  were  made,  would  it,  in  the 
light  of  your  experience,  be  more  proper  to  address  it 
to  the  Medical  Ofiicer  of  Health  or  the  practitioner? — 
I  should  address  it,  I  think,  to  the  Medical  Ofiicers  of 
Health,  because  they  took  the  thing  up  actively,  and 
inquired  from'  local  practitioners.  If  I  addressed  it  to 
the  medical  practitioners,  I  think  I  should  get  fewer 
returns.  I  got  very  full  returns  indeed.  In  some  oases 
tlie  loca,l  Medical  Ofiicers  of  Heialth  drew  up  special 
circulars  and  circulated  them  thiioughout  their  own 
districts.  I  had  very  full  returns  from  the  districts  by 
doing  it  in  that  way.  Of  course,  there  would  ^not  be  the 
same  urgency  in  another  inquiry,  and  it  might  be  well 
to  comimunicat©  direct  with  medioal  practitioners.  But 
in  this  case  time  was  of  importance.  We  wanted  to 
arrive  at  the  facts  as  soon  as  possible,  and  we  thought 
the  quickest  way  would  be  to  ooimmunicate  with  the 
medical  officers,  and  not  with  individual  practitioners, 
except  in  the  case  of  hospital  staffs. 

2108.  By  hospital  staffs  I  suppose  you  include  the 
staffs  of  workhouses  and  infirmaries? — ^Yes. 

2109.  {Chairman.)  Can  you  give  the  Commission  any  *^hico 
suggestions  with  reference  to  preventive  measures  ? — I 
have  given  three  suggestions.  First  of  all,  I  tliiiik  no  j^^^^^ 
giluoose  or  invert  sugar  should  be  manufact.ured  with 
sulphuric  acid  unless  the  acid  has  been  made  from 
sulphur,  and  is  free  from  arsenic.  Further,  tliat  the 
brewers  should  obtain  a  giiarantee  to  that  effect  fro'm 

the  sugar  manufacturer  with  »a«h  consignimemt. 

2110.  Do  you  not  think  that  sulphur  acid  guaran- 
teed freed  or  free  from  arsenic  miglit  be  allowed  even 
if  it  was  made  from  p^a-ites  ? — I  do  nob  think  so. 
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2111.  You  think  the  guarantee  of  purity  would  not 
be  suUicient  '—No,  I  do  not  think  so.  That  would  in- 
volve the  risk  of  its  not  having  been  puritied. 

2112.  (Dr.  Whiteleggr.)  Would  vou  suggest  any  guaran- 
tee from  hhe  brewer  to  the  seller  1 — I  think  that  would 
be  a  desirable  thing  as  well. 

2113.  {Chairman.)  You  would  not  impose  any  condi- 
tions against  the  use  of  glucose,  except  what  you  wo^uld 
impose  upon  all  the  'ngredients— that  is  to  say,  that 
they  sliouid  be  arsenic  free  ? — That  is  so. 

2114.  Have  you  any  information  as  to  the  malt  itself 
being  arsenical  ? — know  that  samples  of  malt  have  been 
found  to  be  arsenical,  but  I  have  not  sufficient  informa- 
tion upon  the  subject  to  be  able  to  give  any  evidence 
with  regard  to  it. 

2115.  But  you  think  the  brewers  should  be  obliged 
either  to  test  themselves,  or  to  take  means  of  being  quite 
sure  that  the  ingredients  they  put  into  the  brew  should 
all  be  arsenic  free  ?— Yes,  1  think  so. 

2116.  Do  you  think  brev/ers,  besides  having  a  guaran- 
tee from  the  persons  who  supplied  the  material,  should 
themselves  also  make  tests  ? — I  hardly  think  that  would 
be  practicable— I  mean  in  the  case  of  very  small  brewers. 
The  number  of  packages  of  the  article  received  would 
be  so  great  that  it  would  involve  a  considerable  amount 
of  analytical  work,  and  1  do  not  think  the  small  brewers 
would  Ibe  able  to  do  that. 

2117.  {Sir  WiUia'U  Hart-Dyke.)  As  not  possessing 
each  their  own  analyst ;  is  that  your  point  ?— Yes. 

2118.  {Chairman.)  You  think  that  the  Inland  Revenue 
Department   could   help? — I   think   that    tlie  Inland 

be  Revenue  Department  should  be  called  upon  to  exercise 
control  over  brewing  materials  by  its  being  made  part  of 
the  routine  duty  of  the  Excise  Officers  to  see  that  the 
guarantees  are  obtained,  and  to  periodically  collect 
samples  for  analysis  by  the  Somerset  House  officials. 
•  That,  I  think,  would  be  a  very  valuable  addition  to 
the  precautions.  It  would  not  necessitate  ihe  multipli- 
cation of  inspectors  ;  and,  as  these  officers  have  to  be 
there  in  any  case,  and  as  the  department  has  the  neces- 
sary machineiy  available,  it  would  be  a  veiy  simple  plan 
to  addpt. 

2119.  {Dr.  Whitelegge.)  So  far  as  power  is  concerned  ; 
but  I  suppose  you  would  regard  it  as  more  or  less  an 
accident  that  the  recent  mischief  has  been  in  connection 
with  beer,  anJ  not  in  connection  with  other  food  pro- 
ducts into  the  composition  of  which  glucose  enters? — 
Yes. 

2120.  The  precaution  you  isuggesft  on  the  part  of  the 
aly  Inland  Revenue  would  only  apply  to  hrewers  ?— Yes. 

2121.  {Chairman.)  Does  the  Inland  Revenue  Depart- 
ment take  charge  of  the  hops  used? — There  is  no  reason 
why  they  sihould  not. 

2122.  At  the  present  time  do  they  do  so? — I  am  not 
aware  what  they  do — 1  do  not  think  they  do. 

,  2123.  You  say  that  the  brewers  should  obtain  a 
guarantee  from  the  sugar  manufacturer  to  the  effect  that 
it  is  arsenic  free  :  you  would  not  limit  that  to  the  sugar 
maker  alone  ;  would  you  not  have  a  guarantee  from  the 
maltster  ? — That  might  be  desirable  as  well. 

2124.  And  from  the  purveyor  of  hops — ^Yes  ;  I  would 
make  it  apply  to  brewing  materials, 
to     2125.  In  connection  with  the   sanitary  authorities 
under  the  Sale  of  Food  and  Drugs  Act,  have  you  any 
suggestions  to  make? — The  only  suggestion  that  I  have 
d    to  make  is  that  I  think  it  would  be  desirable  that  the 
'  of  Food  and   Drugs   inspectors   should  have  additional 
powers  enabling  them  to  soize  contaminated  beer. 

2126.  (Dr.    Whitelegge.)  Your  inspectors? — ^Yes. 

2127.  Ifot the  inspectors  of  the  local  authorities? — No. 
It  depends  upon  how  the  Act  is  worked  in  the  county. 
In  some  cases  there  is  a  considerable  amount  of  work 
done  ty  the  local  authorities  in  that  direction,  but  in 
Staffordshire,  at  any  rate,  it  is  done  practically  entirely 
by  the  County  Council. 

2128.  You  would  say  that  any  inspector  authorised  to 
take  samples  should  have  the  ipower  not  only  to  take 
samples,  but  to  seize  ? — ^Yes. 

2129.  Are  you  tJiinking  of  seizure  in  the  case  of  beer 
on  the  retailer's  premises,  or  upo;;,  the  brewer's  pre- 
mises ? — ^I  am  thinking  of  it  in  conifection  with  beers 
upon  the  retailer's  premises,  because  the  Inland 
Revenue  Department  ought  to  have  conitrol  of  the 
brewers. 

4575. 


2130   How  do  you  suggest  that  the  inspectors  should  Dr.  G  Beid, 

identify  the  beer  which  he  would  seize  in  the  retailer's  _  

premises,  after  analysis  is  complete,  as  being  the  same  ''^  Mar.  I90i. 

as  that  from  which  he  took  the  sample? — That  would  be 

a  very  difficult  matter.    The  fact  of  having  seized  a 

sample  in  a  certain  house  would  direct  attention  to  a 

certain  brewery,  and  special  steps  might  be  taken  on. 

the  part  of  the  Inland  Revenue  Department  to  asoei- 

tain  wihether  any  beers  contained  arsenic,  or  that  there 

was  arsenic  in  any  of  the  materials. 

2151.  Are  you  thinking  of  seizure  under  the  provi- 
sions of  the  Public  Health  Act? — The  same  sort  of 
thing. 

2132.  Would  the  inspector,  as  the  law  stands  at 
present,  have  power  to  seize  on  the  premises  of  the  re- 
tailer?—I  do  not  think  so. 

2133.  If  he  has  taken  a  sample  of  beer  which  proves 
on  analysis  to  be  contaminated,  and  he  can  identify 
that  sampie  with  a  stock,  would  that  bring  the  case 
within  his  powers  under  the  Public  Health  Act? — I  do 
not  think  so,  but  I  do  not  know. 

2134.  Are  those  the  powers  you  want  ? — ^Those  are  tihe 
powers  we  want. 

2135.  {Sir  William  Church.)  You  do  not  yourself 
think  that  it  would  be  a  sufficient  safeguard  if  the  sul- 
phuric acid  was  sold  guaranteed  pure,  do  you? — From 
the  public  point  of  view  I  do  not  think  so. 

2136.  But  if  it  was  made  from  sulphur  you  would  re-  Advantajiettff 
quire  a  guarantee,  would  you  not,  ^at  it  was  pure? — ftcid  from 
Yes,  certainly.  brimstone. 

2137.  {Chairman.)  With  reference  to  the  Inland  Re- 
venue Department.,  there  would  be  no  check  upon  the 
suljihuplc  acid  used  in  the  manufacture  of  other  articles 
of  food  or  drink,  would  there? — No,  there  would  not. 

2138.  Under  the  Sale  of  Food  and  Drugs  Act  would 
the  sanitary  authorities  l>e  a  sufficient  protection  to  the 
pubhc  against  arsenical  sulphuric  aoid  being  used  in  other 
things  than  beer? — I  think  so. 

2139.  {Sir  William'  Church.)  What  is  your  reason  for 
thinking  that,  tliere  would  be  a  much  greater  s'afeguar*! 
if  only  acid  from  sulphur  was  allowed  to  be  us«d  in  thf 
jireparation  of  food  proilucts  ? — Because  I  understarKl 
that  sulphuric  acid  manufat-tured  from  sulphur  is  nol 
likely  to  contain  arsenic. 

2140-  But  it  may,  may  it  not? — Well,  I  suppose  it. 
Diight,  but  it  is  not  likely  to. 

2141.  Would  common  sulphuric  acid  that  had  been 
purified  be  likely  to  contain  arsienic? — ^No  ;  I  believe  it 
can  be  purified,  but  then  that  involves  the  necessity 
purifying. 

2142.  {Sir  William  Hart-Dylcc.)  You  mean  the  double- 
process  in  the  one  case  and  the  one  process  in  the  other  i' 
—Yes. 

2143.  And  there  would  be  greater  security  in  the  one' 
in  the  form  of  guarantee  than  there  would  be  if  tihe- 
cleansing  process  were  necessary  ? — Yes,  -ihat  is  my  idea. 

2144.  {Chairman.)  The  mere  guarantee  of  Sicilian  sul- 
phur would  scarcely  be  enough,  would  it? — am  not  suf- 
ficiently familiar  with  the  process  to  be  able  to  say  yes. 
or  no  to  that  ;  but  I  am  simply  taking  it  for  granted  that 
sulphuric  aoid  made  from  sulphur  is  not  likely  to  con- 
tain arsenic,  whereas  it  is  very  likely  to  contain  arsenin 
if  it  is  made  from  pyrites. 

2145.  But  in  every  case  the  sulphuric  acid  itself  must 
be  tested,  whether  made  from  Sicilian  sulphur  or  from 
pyrites  ? — Yes,  certainly. 

2146.  {Sir  William  Hart-Dyke.)  Would  you  go  so  far 
with  regard  to  this  future  security  for  the  consumer  as 
to  have  a  penalty  inflicted  on  any  manufacturer  who  used 
pyrites  for  manufacturing  sulphuric  acid  for  food  or  for 
brewing  purposes? — ^Certainly  I  would,  if  it  could  ba 
shown  that  he  knew  that  the  sulphuric  acid  was  in- 
tended for  that  purpose.  There  ought  to  be  a  penalty 
attaoK5ng  to  it. 

2147.  {Chairman.)  Do  you  not  think  that  stdphuric 
acid  should  be  guaranteed  whether  it  is  intended  for  foo  l 
or  not ;  that  if  it  is  to  be  freely  sold  it  is  to  be  guaran- 
teed that  it  does  not  contain  quantities  of  arsenic? — ^Sul- 
phuric acid  is  used  largely  for  other  purposes  in  which  it 
does  not  matter  whether  it  contains  arsenic  or  not. 

2148.  Would  it  be  safe  with  regard  to  manure  to  hav« 
a  large  quantity  of  arsenic  in  sulphuric  acid  ;  might  it 
not  get  into  the  roots  of  turnips  and  other  things?— 
That  I  cannot  express  an  opinion  about. 
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2149.  {Sir  W.  Hart-Dyke.)  Would  you  suggest  that 
ofScers  of  the  Inland  Revenue  should  periodically  col- 
lect samples  and  analyse  them  ? — do. 

2150.  Not  for  the  purposes  of  the  Inland  Revenue  so 
much  as  for  the  purposes  of  the  protection  of  the  con- 
sumer 1 — ^Yes. 

2151.  But  would  you  not  go  a  little  further,  and 
suggest  that  there  should  be  a  constant  process  of 
analysis  of  sajmples  going  on? — ^It  'would  be  rather 
difficult  to  know  where  to  stop.  I  think  a  check  of  this 
sort  would  be  sufficient  to  prevent  the  practice.  I 
should  say  it  would  be  hardly  possible  to  analyse  every 
sample  of  brewing  material  obtained  by  the  brewer. 

2152.  It  would  involve  great  expenditure  ? — ^Tes  ;  it 
would  involve  great  expenditure  and  a  large  staff  of  in- 
spectors. 

2153.  You  think  that  the  fact  of  it  being  generally 
known  by  sugar  makers  and  brewers — all  those  con- 
nected with  glucose,  whether  in  the  manufacture  of  beer 
or  other  articles  of  consumption,  such  as  confectionery 
• — -that  these  constant  analyses  were  going  on  at  head- 
quarters by  the  Inland  Revenue  would  in  itself  cause 
much  greater  care  to  be  used  in  the  future  than  in  the 
past  ? — Undoubtedly. 

2154.  The  fact  that  these  analyses  were  constantly 
going  on,  and  it  being  known  that  the  officers  were  so 
employed,  would  be  a  deterrent? — That  is  my  expe- 
rience under  the  Sale  of  Food  and  Drugs  Act.  The 
larger  the  number  of  samples  collected,  the  less  the 
adulteration. 

2155.  That  is  your  experience  of  the  working  of  the 
Sale  of  Food  and  Drugs  Act  ? — Yes. 

2156.  {Professor  Thorpe.)  Do  you  know  what  the  rela- 
tiv^e  proportion  of  oil  of  vitriol  made  from  pyrites  or 
from  sulphur  is  at  the  present  moment? — No,  I  do  not. 

2157.  Would  you  be  surprised  to  learn  that  98  per 
cent,  of  the  oil  of  vitriol  made  at  the  present  time  is 
made  from  pyrites  ? — Very  likely. 

2158.  Would  you  be  surprised  to  learn  that  the  purest 
form  of  oil  of  vitriol  used  in  chemical  laboratories  for 
testing  is  made  from  pyrites  ? — That  may  be  so. 

2159.  Is  it  not  also  a  fact  that  the  greater  portion  of 
glucose  made  and  certified  to  be  free  from  arsenic  is 
made  from  pyrites  acid  ? — That  I  cannot  tell. 

2160.  If  it  were  shown  to  you  that  by  far  the  larger 
proportion  of  glucose  and  invert  was  made  from  pyrites 
acid  purified  from  arsenic ;  that  such  products  have  not 
been  known  to  contain  arsenic,  or  have  not  been  found 
to  contain  it,  would  you  think,  under  those  circum- 
stances, that  sufficient  cause  had  been  made  out  for 
disturbing  the  practice  of  these  manufacturers  ? — I 
think  so,  certainly. 

2161.  Why  ? — Simply  because  the  public  are  entitled 
4  0  have  the  assurance  that  every  precaution  will  be 
taken  in  the  future,  and  they  would  not  have  that  as- 
surance if  they  realised  that  a.  substfcance  used  in  the 
manufacture  was  prepared  in  la  ananmer  w'hich  neces- 
sitated a  process  of  purification  being  oariiied  out  before 
it  cO'uTB.  be  -used  witli  safety. 

2162.  What  would  happen  in  the  case  of  sulphuric 
acid  manufactured  from  sulphur  which  contained  ar- 
senic?— ^Of  course,  that  would  be  ascertained  before 
the  acid  was  sent  out,  but  there  is  considerably  less 
likelihood,  I  understand,  of  an  accident  of  that  sort 
occurring  in  the  case  of  acid  miade  from  sulphur  than 
when  made  from  pyrites. 

2163.  But  if  you  were  told  that  every  sample  of 
sulphuric  acid  made  Trom  sulphur  contained  arsenic, 
and  that  the  amount  of  arsenic  was  so  small  that  there 
would  be  no  necessity  for  it  to  be  purified,  would  not 
a  greater  evil  be  produced  by  the  oil  of  vitriol  made 
from  sulphur  than  by  oil  of  vitriol  which  had  been 
designedly  purified  ?— in  the  fonmer  case  arsenic  would 
be  present  in  such  minute  quantity  that  it  would  not 
be  deteotaJb'le  when  so  largely  diluted)  in  the  brewing 
process. 

2164.  Perhaps  you  do  not  know  sufficient  of  the 
occurrence  of  arsenious  oxide  in  native  sulphur  to 
speak  on  that  point? — No. 

2165.  You  do  not  know  that  from  time  to  time 
"  pockets "  containing  arseniouis  axrid  are  met  with  in 
native  sulphur? — ^That  may  be  so  ;  but  I  oaanot  say. 

2166.  You  do  not  know,  I  suppose,  that  .a  large 
quantity  of  sulphur  is  new  recovered,  and  could  be  used 
in  the  manufacture  of  oil  of  vitriol? — Recovered  from 
what? 


2167.  Recovered  as  a  by-product  ? — No  ;    I  do  not 
know  that. 

2168.  And  that  asi  a  by-product  it  may  contain 
arsenic  ? —  I  do  not  know. 

2159.  {Clmirman.)  You  think  it  would  not  be  safe 
to  trust  to  Etna  never  giving  us  any  sulphur  contain'ng 
ars  e  nic  ? — ^Prob  ab  1  y  mot. 

2170.  So  the  ultimate  test  must  be  tlie  purity  of 
the  acid  given  out? — i'es. 

2171.  {Professor  Thorpe.)  What  amount  c^i  supervision 
does  your  suggestion  in  your  own  mind  entail  ?  What 
amount  of  supervision,  say,  on  the  part  of  the  Inland 
Revenue  officials,  is  included?  What  amount  of 
analysis  do  you  suggest  ?  Is  everything  that  goes  into 
a  brewery  to  be  analysed  by  the  Inland  Revenue  * 
officials,  in  your  opinion  ? — Certainly  not. 

2172.  What  precise  extent  of  analytical  supervision 
are  you  thinking  of? — To  the  extent ,>which  is  usually 
carried  out  in  well  administered  districts  under  the 
Sale  of  Food  and  Drugs  Act. 

2173.  Y  ou  mean,  then,  an  occasional  cneck  sample  ? 
— More  than  that ;  I  mean  periodical  collection. 

2174.  Do  you  think  tliat  if  analyses  of  samples  of 
brewery  pnxiucts  were  taken  of  the  number  and 
quantity  of  samples  taken  under  the  Sale  of  Food  and 
]3rugs  Act,  that  the  volume  of  food  taken  as  samples 
should  have  tire  same  relation  to  the  food  consumed 
as  under  that  Act? — suggest  more  than  that,  because 
the  reason  that  samples  are  not  taken  in  relatively 
larger  number  is  because  of  the  enormous  work  which 
would'  be  involved  in  ithe  case  of  food.  Considerably 
less  work  would  be  involved  in  the  oase  of  breweries  for 
this  particular  purpose. 

2175.  Would  there  be  lany  difficulties  arising  from 
the  fact  that  glucose  or  invert  and  other  brewing 
materiails  generally  come  in  every  day  in  large  quanti- 
ties in  any  big  concern  ? — Yes. 

2176.  Is  it  your  contention  tliat  every  one  of  those 
articles  should  be  tested  by  an  Inland  Revenue  officer  1 — 
Certaiily  not. 

2177.  What  proportion  should  be  tested,  in  your 
opinioa  ? — I  am  afraid  I  cannot  tell  you  beyond  saying 
that  tests  should  be  made  perludicaily.  Tjie  fact  that 
samples  will  be  talien  periochcally,  when  known,  will  be 
a  wholesome  deterrent,  and  I  would  suggest  also  that  the 
officer  should  inquire  inito  the  guarantee  accompanying 
each;  lot  of  materials  supplied. 

2178.  I  agree  with  you  tJiat  some  central  authority, 
say — the  Inland  Revenue  Department,  might  be  called 
upon  to  ascCirtain  that  the  system  of  guarantees  was  pro- 
perly enforced,  but  as  an  administrative  matter — and  I 
speak  with  some  knowledge  of  tlie  practice  of  breweries 
and  of  the  volume  of  produce  dealt  with  by  them — 1 
venture  to  say  that  anything  like  a  check  by  a  systematic 
examination  by  Inland  Revenue  officials  only  would  be 
absolutely  ihipossible? — Well,  from  the  point  of  view  of 
food  &nd  drugs,  we  may  take  into  account  the  enormous 
volume  of  milk  oonswmed  in  the  country  and  sent  from 
different  centres  into  various  parts.  The  actual  adultera- 
tion of  milk  can  be  largely  regullalted  by  the  n^imber 
of  samples  collected  in  a  county.  (Surely  that  would 
indicate  that  supervision  in  the  oase  of  brewers  directed 
to  the  materials  they  use  would  at  any  rate  keep  the  sub- 
ject before  them  and  prevent  any  recurrence  of  this  pre- 
sent catastrophe  in  the  future. 

2179.  Your  illustration  in  regard  to  'milk  is  a  little  un- 
fortunate, because  I  have  been  sitting  upon  a  committee 
which  has  ha<l  this  question  as  to  standards  regulatmg 
tlie  milk  supply  before  them,  and  we  obtained  a  large 
vohime  of  evidence  which  went  to  show  that  the  system 
of  inspection,  although  in  some  eases  apparently 
adequatelv  carried'  out,  has  not  acted  to  the  extent  you 
say,  that  is  to  say,  it  has  not  prevented  the  adulteration 
of  "milk  ?— That  is  not  my  experience,  at  any  rate ;  be- 
cause we  have  tested  it  more  than  once,  and  have  found 
that  the  relative  frequency  of  attempts  at  adulteration 
is  lessened  by  the  frequency  of  the  demajid  for  samples. 

2180.  No  doulbt  there  is  some  relation  between  the 
two  ;  the  more  vigilance  is  exercised,  the  less  adulteration 
is  practised? — ^Yes  ;  but  in  that  case  it  is  an  adulteration 
upon  which  you  must,  or  you  may  place  a  limit  ;  but  in 
this  case  the  question  is  one  of  the  presence  or 
absence  of  a  material.  Also  in  the  former  oase  rtihe 
.adtilteraition  is  a  deiliberate  act,  whereas  in  the  latter, 
so  far  as  the  brewer  is  concerned  at  any  rate,  it  is  an 
accident. 

2181.  You  quote  that  as  an  evidence  that  a  large  mun- 
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'^id^  ber  of  analyses  did  act  as  a  deterrent  in  checking  adul- 
teration ? — Yes. 

1901.  2132.  But  I  venture  to  say  from  what  I  have  just  tuld 
you,  tEat  the  evidence  we  had  shows  it  is  not  necessarily 
so  ?— -I  am  surrprised  to  hear  thaA. 

2133.  If  you  read  the  report  of  tliat  Committee  you 
■•vill  see  tluut  in  spite  of  thie  activity  of  the  officers  the 
amount  of  adulteration  which  continued  in  milk  was  very 
large? — So  one  would  infer  from  that  that  it  was  ad- 
visable not  to  have  a  systemi  of  sampling  ? 

2184.  (Professor  Thorpe.)  I  do  not  say  that ;  but  there 
is  other  machinery, 
eec       2186.  (Dr.  Whitelegge.)  What  size  of  sample®  do  you 
sent  take  in  the  case  of  beer  ? — As  a  rule,  they  have  taken,  I 
believe,  an  ordinary  quart  sample. 

2186.  Has  that  been  found  sufficient  for  the  purposes 
of  analysis  ? — I  believe  so — for  th.e  purpose  of  ascertain- 
ing the  nresence  of  arsenic.  I  do  not  know  whether  Mr. 
Jones  required  a  larger  quantity  for  quantitative  tests  ; 
I  cannot  tell  you. 

2187.  Have  you  given  any  instructions  with  regard  to 
that  ?— No. 

2188.  In  the  action  you  have  taken,  have  you  worked 
with  under  official  instruction  of  any  kind  ? — ^Only  under  the 

lUd  instructions  of  my  own  council. 

2189.  Not  under  the  instructions  of  any  Government 
department  ? — ^We  had  a  communication  from  the  Local 
Government  Board,  suggesting  that  we  should  make  an 
inquiry  into  this  matter ;  but  we  had  already  proceeded 
with  the  inquiry  at  least  a  fortnight  before  that  sug- 
gestion arrived. 

2190.  Was  that  the  circular  of  the  11th  of  Decem- 
ber ? — ^Yes,  that  would  be  so. 

2191.  Was  that  sent  to  you  officially,  or  to  the  County 
Council?— To  the  County  Council,  officially. 

2192.  Apart  from  that,  have  you  had  any  instruc- 
tions ? — ^No. 

2193.  And  I  understand  you  did  not  make  any  re- 
port upon  that  subject  to  the  Local  Government  Board  ? 
— No,  not  officially. 

2194v  Have  you  made  a  report  to  the  County  Council  ? 
— Yes,  I  have.    A  copy  of  my  report  to  my  Council  was 
forwarded  to  the  Looal  Govemiment  Board  by  the  clerk 
J    of  my  Council  I  believe,  and  I  forwarded  copies  to  the 
Medical  Inspectors  of  the  Board. 

2195.  Upon  what  date,  approximately,  did  you  begin 
to  take  action  with  reference  to  arsenic  in  beer? — I 
brought  it  before  my  committee  on  the  1st  of  Decem- 
ber. 


13  Mar.  1901. 

By  liorough 
an  I  oiher 
lo  a] 

authorities. 


2196.  At  that  time,  had  any  action  been  taken  within  Dr.  G.  Reid, 
the  county  by  that  auUioriiT  ? — No. 

2197.  Was  action  being  taken  in  the  county  boroughs  ? 
— Action  was  taken  by  the  county  boroughs  subse- 
quently, but  I  do  not  think  at  that  time  any  action  had 
been  taken  by  them. 

2198.  So  that  the  initiative  fell  upon  you? — ^Yes,  it 
did. 

2199.  And  at  the  later  stages  action  was  taken  in  the 
county  boroughs  ? — Yes. 

2200.  But  not  by  any  local  authorities — 'I  mean 
smaller  local  authorities  ? — ^No  ;  not  by  the  smaller 
local  authorities ;  not  that  I  am  aware  of.  Later  on, 
in  the  case  of  some  local  authorities  enquiry  up  to  a 
point  was  m^ade,  but  in  mtost  oases  it  was  thought  that 
the  steps  taken  by  the  County  Council  were  sufficient 
without  any  action  locally. 

2201.  I  understand  that  you  have  no  direct  authority 
over  the  inspectors  who  take  samples  ? — No. 

2202.  You  do  not  give  instructions  to   the  public 
analyst  ? — No. 

2203.  Were  you  acting  in  concert  with  him  in  the 
action  you  took  ? — Certainly. 

2204.  Have  you  any  direct  authority  over  officers  of 
the  smaller  local  authorities  ?  You  say  you  made  cer- 
tain suggestions  to  them.  I  take  it  they  were  merely 
suggestdons  ? — Yes ;  suggestions  only,  made  with  th^ 
approval  of  my  committee ;  I  had  not  direct  authority. 

2205.  Can  you  tell  us  anything  as  to  the  practice  of 
the  brewers  in  Staffordshire  with  regard  to  requiring 
a  warranty?  Has  it  been  their  practice  to  require  a 
warranty  previously  ? — No  ;  I  believe  not. 

2206.  Has  it  been  their  practice  to  examine  for  ar-. 
senic  ? — No. 

2207.  Are  any  of  them  taking  action  at  the  present 
time  with  regard  to  that  ? — ^I  believe  so. 

2208.  Are  they  requiring  warranties? — They  are 
analysing  for  arsenic,  and  are  obtaining  and  giving 
warranties. 

2209.  Brewers  are  analysing  for  arsenic,  you  say? — 
Yes  ;  I  believe  they  are.  They  are  having  samples 
submitted  at  the  present  time  for  analysis. 

2210.  In  the  absence  of  any  further  exercise  of  super- 
vision by  the  Inland  Revenue  officers,  would  it  be  pos- 
sible for  the  officers  of  any  local  or  county  authority 
to  exercise  control  over  brewers  in  the  same  way  ?— 
Yes  ;  it  would  be  possible  if  they  had  the  power. 

2211.  But  not  under  the  present  powers  ? — No  ;  not 
under  their  present  powers. 
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Dr.  Thomas  Stevenson,  called ;  and  Examined. 


2212.  (Chairman.)   You  are   Vice-President   of  the 
son.  Chemical  Society  and  of  the  Institute  of  Chemistry?— 

Yes. 

2213.  And  lecturer  on  Forensic  Medicine  at  Guy's 
Hospital  ? — Yes. 

2214.  And  Scientific  Analyst  to  the  Home  Office? — 
Yes. 

2215.  You  have  made  a  study  of  toxicology  for  nearly 
foi^ty  years  ? — Yes. 

2216.  You  have  analysed  for  the  Home  Office?— Yes, 
ior  nearly  thirty  yeaars. 

2217.  And  you  have  paid  special  attention  to  arsenic? 
—Yes. 

2218.  Clinically,  pathologically,  and  analytically?— 
Y^es. 

2219.  And  you  went  to  Manchester  early  in  the 
epidemic? — Yes.    I  went  to  Manchester  on  the  28th 

jg^.  November  last..  I  inspected  the  dead  bodies  of 
two  women.  Dyer  and  McCabe,  in  the  Crumpsall 
Mortuary,  I  saw  and  examined  a  con,siderable 
number  of  women  and  men  in  the  Crumpsall  Infirmary, 
I  arrived  at  the  conclusion  fro  the  examination  of 
these  ipatienJbs  thM  they  were  suffering  from  chronic 
arsenical  poisoning,  and  I  also  formed  the  opinion  from 
the  inspection  of  the  bodies  of  the  two  women,  and 
hearing  their  symptoms  from  the  medicail  officer,  that 
they  had  probably  died  from  arsenical  poisoning. 

2220.  Had  you  heard  of  the  suspicion  tJiat  had  been 
raised  a  short  time  before  the  27th  November? — Yes. 
Dr.   Dixon   Mann   saw  me  in   Ix)ndon   on    the  25rd 


November,  and  I  went  to  Manchester  knowing  that  jj^ 
arsenic  had  been  found  in  the  beer,  and  I  had  heard  2\  Stroi  itmiu 

during  the  intervening  days  a  good  deal  about  the   

epidemic.  I  went  round  tJie  Crumpsall  Infirmary  with 
your  Secre'tary  here— ilie  was  jDresent  — and  Dr.  Rey- 
nolds and  the  resident  medical  officers,  who  showed 
me  many  of  the  patients,  and  took  me  to.  see  the 
dead  bodies  whose  viscera  I  was  asked  to  analyse. 
Then,  at  the  request  of  the  other  members  of  the 
Brewers'  Committee,  and  at  the  request  of  the  solicitors 
to  that  committee,  I  was  specially  charged  with  the 
analysing  of  the  viscera  of  the  patients  alleged  to  have 
died  from  arsenic.  The  matter  being  urgent,  I  obtained 
portions  of  the  viscera  ot  the  two  women,  whose 
dead  bodies  I  had  iseen,  from  Dr.  Dixon  Mann,  and 
returned  to  London  on  tlie  28th,  leaving  my  fellow- 
Commissioners  to  conducit  the  looal  investigations. 
Subsequently  I  o^btained,  through  the  coroners  of 
Manchester  and  Salford,  ithrough  the  solicitors  of  the 
Brewers'  Association,  the  viscera  of  three  other  women 
who  were  alleged  to  have  died  from  arsenical  poison- 
ing. I  ascertained  from  the  medical  officers  of  the 
Crumpsall  Infirmary  and  from  Dr.  Buckley,  who  was  a 
fellow-member  of  the  expert  committee  of  the  brewers, 
a  knowled.ge  that  .all  the  five  women  whose  dead  bodies 
I  had  examined  had  been  drinkers,  and  that  three  of 
them  drank  beer  largely.  Taking  tiae  dead  bodies 
of  the  two  women.  Dyer  and  McCaibe,  the  histories 
of  their  symptoms  and  the  post-mortem  appearances 
exterrually  as  seen  by  myself,  such  as  pdgmenttation, 
and  the  rashes,  and  the  excessive  fiocumulation  of 
epithelial  scales  on  various  parts  of  the  body,  all 
pointed  to  arsenic  as  being  the  cause  of  death.  In 
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■  jji-  four  of  these  bodies  out  of  the  five  I  found  arsenic 
T.  Stevomm.  viscera.    In  one  ease  only  was  it  in  a  notable 

  amount  ;  in  three  other  cases  the  amounts  were  what 

13  Mar.  1901.  I  miay  termi  mimmal.    One  of  the  five  women,  Alice 

 Booker,  died  six  days  after  ceasing  to  drink  beer. 

I  had  ISgOz.  of  her  viscera. 

2221.  Wliiloh  viscera  was  that? — The  abdominal  vis- 
cera :  liver  and  intestinal  canal.  In  Alice  Booker  a 
portion  of  the  liver,  kidney,  sp'Ieen,  loz.  of  the  brain, 
forme-d  the  viscera  that  I  examined. 

2222.  IS^oz.  ?— Yes. 

2223.  Is  that  ounce  avoirdupois  ? — Yes. 

2224.  Was  that  thie  total  weight,  13^oz.  ?— Yea  ;  the 
total  weight  I  liail  was  13gOZ.  I  determined  the  amount 
of  arsenic  in  all  the  viscera  as  "Oil,  one-ninetieth  of  a 
grain  of  arsenic,  calculated  as  arsendous  oxide.  This 
amounts  to  '0002  per  cent. 

2225.  {Dr.  Whiteleggc.)  Were  the  whole  of  th,e  IZ^oz. 
of  the  viscera  taken  for  this  exauniiration  ? — Nearly  the 
whole  ;  it  waa  calculated  on  the  whole. 

2226.  {Chairman.)  And  you  extracted  all  the  arsenic 
from  that  ISgCZ.  of  matter  ? — Praotioally  the  whole. 

2227.  What  means  did  you  take  to  measure  the  absolute 
amount  of  arsenious  oxide? — ^It  was  precipitated  even- 
tually aj  a  sulphide  of  arsenic. 

2223.  It  is  a  very  small  part  of  a  grain,  •Oil  ? — It  is. 

2229.  Is  it  enough  to  measure  ? — It  is  a  quantity  which 
is  quite  appreciaible. 

2230.  {Dr.  Whitelegge.)  And  measurable  gravimet- 
trically  1 — ^Yes,  and  also  the  fact  that  it  was  arsenic  was 
determined  by  thie  method  of  Fresenius  and  Babo,  and 
then  converted  into  the  crystals  of  the  oxide  of  arsenic. 
It  is     \veu';Jiable  portion. 

2231.  Can  you  give  us  any  information  as  to  the  con- 
snin]>tian  of  arsenicated  beer  by  the  patients  in  these 
0£kses? — This  was  the  history  furnisihed  me  by  Dr. 
Buckley,  who  was  a  meimber  of  the  expoi-t  ooirmittee.  The 
iUness  rommenced  on  the  25thi  September,  tlie  laat  date 
of  taking  the  beer  was  the  2l9t  November,  and  she  died 
on  the  27th  November. 


taken  the  beer  during 
— Presumalbly,  as  far  as  I 


Quantity  of 
beer  con- 
sumed in 
fatal  cases. 


2232.  {Chairman.)  She  had 
Octobor  after  having  beon  ill?- 
know. 

2233.  She  felt  ill,  but  continued  taking  the  beer  during 
October? — Yes.  And  the  average  amount  of  beer  taken 
was  under  one  pint  daily,  according  to  her  statement.  I 
may  add,  however,  that  the  statements  of  patients  of  this 
dass  with  regard  to  the  amount  they  take  must  be  ac- 
cepted with  some  reservation.  A  glass  of  beer  with  this 
class  of  patient  more  commonly  means  a  pint  at  least.  A 
glass  of  beer  is  half  a  pint,  but  when  the  person  tells  you 
she  takes  a  glass  of  beer  it  i^robably  means  a  couple  at 
least.    This  woman  was  not  a  hospital  patient. 

2234.  Her  illness  was  treated  in  private  practice? — 
She  was  attended  by  a  Dr.  Fe.-gusson,  who  first  visited 
her  on  the  21at  November.  That  is  the  day  she  ceased 
tj  take  beer.    I  suppose  ilie  knocked  oS  the  beer. 

2235.  Was  it  knocked  off  prolbaibly  on  his  advice? — ^I 
do  not  know  ;  hurt  the  fact  is  that  she  is  stated  to  have 
taken  no  beer  from  the  day  the  dootor  visited  her.  This 
was  at  a  period  when  the  fact  that  arsenic  was  present  in 
Manchester  beers  was  already  known  in  Manchester. 
Another  case  was  that  of  Mrs.  Thompson,  who  died  32 
days  after  ceasing  to  drink  beer. 

2236.  (Dr.  Whitelegge.)  Is  the  consumption  known  in 
that  case? — -The  statement  by  Dr.  Buckley  was  that  tlie 
average  amount  of  heer  taken  by  her  was  a  little  over  one 
pint  daily. 

2237.  {Chairman.)  You  said  that  four  of  the  women 
drank  beer  largely  ;  you  would  not  call  a  little  over  a 
pint  daily  "  Largely,"  would  you  ? — ^No  ;  I  think  a  pint  is 
not.  I  had  a  note  of  four  of  them  ;  prolbahly  I  sliould 
correct  that,  and  say  it  was  three  who  drank  largely.  Her 
viscera  also  yielded  arsenic,  but  too  small  to  weigh  the 
amount. 

2238.  {Dr.  Whitelegge.)  Had  you  the  same  amount  of 
material  to  work  upon  In  that  caiSe  ? — ^No  ;  it  is  rather 
singular  that  in  the  case  of  Booker  I  had  less  than  in  any 
other  case.  In  the  case  of  Thompson  the  viscera  I  had 
were  33goz.,  part  of  the  liver,  kidney,  and  part  of  the 
spleen. 

2239.  May  we  take  it  that  the  proportion  of  arsenious 
oxide  recovered  in  that  case  was  less  than  l-90th  of  a 
grain? — ^Yes,  less  than  l-90th  in  the  whole  33;^-oz:. 
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Another  case  was  that  of  Alice  Eiley,  who  was  alleg<-d  to 
have  died  14  days  after  ceasing  to  drink  beer. 

2240.  Can  you  give  the  amount  of  'beer  drunk  ?  Is  this  ^ 
one  of  the  cases  of  large  consumption  ? — Dr.  Laing,  who 
attended  her,  deserihSl  her  as  a  big,  fat  woman,  over 
the  average  height,  and  from  her  appearance  thought  her 
addicted  to  drink.  She  admitted  having  drunk  beer, 
and  sometimes  beer  and  whisky  mixed.  She  never 
could  be  got  tO'  say  how  much  she  took.  In  that  case 
the  amount  of  arsenic  was,  as  in  the  case  of  Thompson, 
unweighable. 

2241.  {Chairman.)  With  regard  to  this  small  amount 
of  one-ninetieth  of  a  grain  in  ISgOZ.,  if  there  was  a 
small  quantity  throughout  a  large  part  of  the  body,  that 
would  amount  to  one  grain  in  901bs? — Yes. 

2242.  It  might  be  a  large  quantity  in  the  body, 
although  there  was  only  one-nmetietli  of  a  grain  in 
13jOZ.  ? — It  would  amount  to  .about  1^  grains  in  the 
body,  which  is  nearly  a  fatal  dose.  But  my  experience 
is,  thait  it  is  not  equally  distributed  throughout  the 
body. 

2243.  A  larger  proportion  would  be  found  in  the  vis- 
cera and  the  brain,  and  in  the  muscles? — Yes. 

2244.  And  in  the  blood? — The  amount  in  the  blood 
I  cannot  speak  of,  so  long  after  the  cessation  of  the 
taking  of  arsenic. 

2245.  In  the  case  of  Alice  Riley  and  Margaret  Mc- 

Cabe,  what  did  you  find? — ^Alice  Eiiley  died  14  days 
after  ceasing  to  take  beer.  iShe  is  the  one  I  have  just 
mentioned.  Margaret  MaoCabe  died  52  days  after 
ceasing  to  drink  beer,  and  the  amounts  of  arsenic  were 
unweighable.  She  was  a  drinker,  but  what  amounts 
of  beer  she  took  I  do  not  know.  There  is  this  to  be 
said  with  regard  to  her,  that  she  had  a  cavity  in  the 
lung ;  she  was  no  doubt  consumptive. 

2246.  And  that  may  possibly  have  been  the  cause  of 
death,  accelerated  by  the  beer-drinking  and  arsenic? — ■ 
It  might  have  been.  In  the  case  of  Margaret  MoCabe 
the  body  was  very  markedly  pigmented  all  over.  I  can 
compare  it  to  a  Hindoo. 

2247.  Have  you  any  doubt  that  was  from  arsenic? — 
From  her  history  and  other  symptoms  I  have  no  doubt 
the  pigmentation  was  due  to  arsenic. 

2'248.  {Sir  William  Church.)  Still,  pigmentation  oftei 
does  occur  in  tubercular  cases  too? — Yes,  but  still  it 
is  a  very  marked  case,  and  from  the  whole  of  her  his- 
tory and  symptoms  and  finding  tlie  arsenic  in  the  body 
I  had  no  doubt  in  arriving  at  the  conclusion  that  her 
death  was  from  arsenic,  or  it  might  have  been  consump- 
tion accelerated  by  arsenic.  The  other  case  was  that 
of  Mary  Jane  Dyer.  She  died  23  days  after  ceasing  1 1 
take  beer.  There  was  no  history  of  bow  much  beei' 
she  took,  but  she  had  the  history  of  a  woman  who  wa.-i 
generally  a  drinker,  and  took  botli  spirits  and  beer. 
At  the  post  mortem  examination  an  enormous  liver, 
weiglhing  over  lOOoz. ,  and  the  appearance  of  the  kid- 
neys, all  pointed  to  the  fact  that  she  was  in  a  rather 
advanced  state  of  alcoholism.  But  she  had  the  hisitory 
of  arsenic,  and  the  rashes,  and  the  pigmentation  of 
arsenic. 

2249.  {Dr.  Whitelegge.)  And  neuritis? — ^She  had  the  No  are 
history  of  neuritis  too.  She  was  an  enormously  bloated  deteefc( 
woman,  with  rashes  of  an  herpetic  character,  and  pig-  Viscen 
mentaition.  some  i 

2250.  Do  you  think  her  case  was  one  of  arsenical 
neuritis  ?— -I  think  so,  although  I  found  no  arsenic  in 
her  viscera  after  death. 

2251.  And  you  do  not  think  that  the  absence  of  arse- 
nic in  the  viscera  after  death  negatives  the  diagnosis  of 
arsenical  poisoning? — No,  I  gave  that  evidence  on  the 
inquest  on  this  woman,  that  I  believed  that  she  died 
from  arsenical  poisoning. 

2252.  {Chairman.)  Prdbably  at  the  time  she  ceased  to 
drink  beer  there  Was  much  more  arsenic  in  her  viscera 
than  there  was  23  days  later,  when  she  died  1 — Un- 
doubtedly ithat  would  be  so. 

2253.  Every  day  would  take  some  of  it  away? — ^I 
think  so,  yes.  I  must  add  with  regard  to  these  ca&es 
that  Prof.  Dixon  Mann,  of  Owen's  College,  had  dupli- 
cates of  all  this  viscera,  and  he  found  arsenic  in  com- 
parable amounts  in  all  the  cases,  that  is  to  say,  lie 
found  an  appreciable  amount  in  Boolfer,  and  veiy 
minute  quantities  in  the  cases  of  the  other  women. 

2254.  {Dr.    Whitelegge.)  Not  including  Mary  Jane 
Dyer  ? — In  Mary  J ane  Dyer  he  found  none  also.    The  M 
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analyses  we  conducted  separately,  but  before  the  ni- 
quest  we  compared  our  results,  and  substantially  they 
■die  the  same. 

2255.  Is  it  usual  to  test  the  viscera  for  arsenic 
without  any  special  reason  for  suspicion  in  the  case 
of  .a  post-mortem  examination? — Yes;  I  'frequently 
do  it.  In  fact,  I  always  do  it  for  any  viscera  submitted 
to  me  by  the  Home  Otiice  or  the  Treasuxy. 

2256.  Without  reason  to  suspect  arsenic  you  would 
.still  test  for  it?— Yes. 

2257.  And  the  small  traces  you  have  found  in  those 
live  oases  were  all  more  tlian  you  have  found  in  other 
cases  in  which  you  have  looked  for  it  ? — Yes.  _  I  liave 
found  it  oocasionally  in  small  quantities  in  some 
portion  of  the  viscera,  the  spleen  for  instance,  but 
if  I  do  nott  find  it  generally  and  only  in  exceeddngfly 
small  .proportions,  I  could  not  form  the  ooncluision  from 
analysis  .alone  that  arsenic  had  been  in  any  way  the 
cause  of  death,  but  the  history  pointed  to  that  conclu- 
sion. In  all  cases  of  analysis  of  this  kind  the 
facts  of  the  chemical  analysis  must  be  supported^  by 
the  clinical  observations  on  the  patients,  or  the  lesions 
found  after  d;iath. 

2258.  And  you  would  not  be  surprised  to  tind  some 
small  traces  of  arsenic  in  an  ordinary  case? — I  should 
only  exceptionally  find  it.  Occasionally  I  have,  but 
not  commonly. 

2259.  Is  it  a  fact  that  the  most  rigorous  analysis 
of  viscera,  or  of  spleen  or  liver  of  a  liealtliy  human 
body  shows  absolutely  no  trace  of  arsenic? — ^Tt  is 
obvious  I  have  never  had  an  opportunity  i.if  examining 
the  viscera  of  a  healthy  person,  'but  in  ordinary  cases 
where  Ithere  is  a  .suspicion  of  poisoning,  o.r  in  cases  of 
patients  in  the  wards  of  ho.spitals,  and  so  on,  one 
does  find  a  very  minute  quantity  exceptionally  in  some 
organ.  For  instance,  last  year  I  lound  it  a  the  case 
<if  a  patient  who  died  in  Guy's  Hospital,  in  the  spleen 
— I  did  not  find  it  in  the  other  organs. 

2260.  That  was  not  a  case  of  poisoning? — Not  a 
case  in  which  I  could  learn  of  any  arsenic.  The  ex- 
periment was  performed  with  the  object  of  seeing 
whether  arsenic  was  a  normal  constituent  of  the  body 
or  not.  I  found  it  in  one  organ  and  not  in  the  others. 
>0f  course,  I  only  examined  a  few  of  the  organs. 

2261.  You  have  been  struck  with  the  lengthened 
;periods  during  which  arsenic  remained  in  the  body? — 
Yes.  Ordinarily,  if  a  person  is  taking  arsenic,  or 
has  been  poisoned  by  arsenic  and  is  recovering,  one 
tests  the  excretions,  and  the  urine  is  the  one  in  which 
one  especially  looks  for  i)t.  If  you  give  a  patient  one 
doi&e  of  arsenic,  say,  .a  14th  or  15th  of  a  gram,  you 
can  detect  arsenic  in  tlie  urine  within  lan  hour 
•or  two  at  the  utmost,  land  'in  such  cases  I  have 
examined  the  urine  day  by  day  for  many  days  after 
arsenic  has  ceased  to  be  administered  it  eometime.s 
disappears,  so  far  as  one  can  recognise,  in  four  or  five 
dars,  more  often  in  'Seven  or  ten  days,  or  a  fortnight, 
and  I  .do  not  think  I  have  ever  discovered  it  in  more 
than  from  21  to  25  days  after  it  has  been  ceased  to  be 
taken.  Exceptionally,  however,  others  have  found  it 
for  extraordinarily  long  periods,  I  think,  for  60  or 
90  days. 

2262.  Has  that  been  after  a  large  quanJbity  of  arsenic 
had  been  administered  ? — No  ;  after  a  small  quantity, 
but  I  think  some  doubt  attaches  to  the  experiments. 
It  was  a  Eussian  who  did  it  not  long  ago,  but  the 
quantities  of  sulphuric  acid  and  zinc,  and  other 
materials  which  he  employed  in  getting  out  the  arsenic, 
especially  as  he  records  no  blank  esperdments,  throw 
great  doubt  upon  his  experiments.  I  think  one  member 
of  the  Commission  will  appreciate  it,  that  if  you  take 
70  or  80  grammes  of  sulphuric  ficid,  and  get,  say, 
l-lOOth  or  less  of  a  millegramme  of  arsenic,  it  is  quite 
possible  you  may  get  it  from  the  material  you  employ, 
the  quantity  oif  material  employed  being  so  huge  m 
comparison  with  the  amount  of  material,  say,  6  or 
10  grammes  taken  for  analysis.  ScTierbatchoff  made  the 
experiments  and  recorded  the  experiments  in  April  lost 
year 

2263.  (Chairman.)  Oan  you  find  arsenic  excreted  by 
The  skin? — -Yes.  I  have  made  no  special  experiments 
in  that  direction  myself,  but  M.  Armand  Gantier  and 
others  have  found  it  in  the  skin  ;  and  _M.  Gantier  goes 
so  far  as  to  sa.y  that  it  is  a  normal  oansitituent  of  the  skin. 
I  hiave  been  in  oons.tant  co.mmunication  witli  my  friend 
Dr.  Dixon  Mann  in  Manchester,  and  he  has  ma5e  special 
researches  in  the  skin  in  these  cases,  and  he  finds  arsenic 
in  the  skin,  the  ©pidermc  scales  which  peel  off  the  akin 
in  these  arsenical  cases. 


2264.  But  not  in  healthy  subjects? — I  do  not  tliink  Dy, 

lie  has  made  any  experiments!  in  those.    You  must  un-  x.  Stevenson. 

derstand  that  in  these  castes  you  can  peel  off  huge  flakes   

in  weighable  amounts'.    You  cannot  get  enough  of  the     Mar.  1901. 
skin  of  a  living  dndividual  to  test  it.    With  re'gard  to  the  " 
pigmentation,  I  was  struck  on  going  round  the  OinanpisaJi 
Infirm.ary  and  examining  the  patients,  who  were  very 
numerous,  alleged  to  be  suffering  from  arsenical  poison- 
ing— 'they  were  all  beer  d'rinl<;ers  ;  I  asked  them  all  that 
question — with  the  amount  of  pigmentatiion.    It  was  the 
rule,  and  not  the  exception.    Pigmentation  j^ou  will  not  Piginenta- 
find  described  in  the  text  bwjks,  except  recent  o.nes,  as  tioii  common 
being  a  very  marked  sympto'm  ;  buit  it  has  been  observed,  in  Cmmpsall 
I  do  not  know  that  I  liave  ever  seen  it  w^lien  neuritis  has  Infirmary 
fdl'lowed  acute  arsenical  poisonang  ;  I  have  seen  several  ca^es. 
oases — ^I  saw  a  girl  in  'oonsailtiatdon  in  Somersetshire,  only 
about  six  weeks  ago,  who-  was  poisoned  b.y  arsenic.  She 
was  one  of  the  survivors,  a  girl  of  eleven,  of  a  family  who 
were  poisoned  ;  she  had  marked  neuritis,  and  could  mot 
walk,  but  I  could  discover  no  pigmentation  in  her  skin. 
A  lady  I  saw  some  time  ago  had  had  her  life  attempted 
by  arsenic — she  recovered  and  had  neuritis  very  severely  ; 
she  h'ad  no  pigmentation  as  far  as'  I  could  make  o.ut. 

2265.  (Chairman.)  Was  this  just  one  poisonous  dose? 
: — ^This  lady  had  had  several  f  grain  doses,  tbat  is 
nearly  a  fatal  dose. 

2266.  Taken  by  aoci'dent? — No,  it  was  administered,  I 
am  afraid,  wnith  intent  to  poiso.n. 

2267.  Was  there  an  investigation? — No.  Tlie  pereon 
who  wa.'s  alleged  to  have  done  it  comimitted  suicide,  and 
nothing  came  of  the  case. 

2268.  Was  the  lady  verj-  ill  afterwards  ? — ^She  was 
very  ill ;  so  ill  that  the  paralytic  affection  extended  and 
invaded  the  lower  muscles  of  respiration  and  the  dia- 
phi-agm,  and  great  ap'prehensions  were  eatertaiiied  for 
her  life. 

2269.  Has  she  perfectly  recovered? — Yes. 

2270.  Are  there  any  evil  results? — I  lost  sight  of  her  jj^jj^g^^ 
eventually,  but  she  was  out  of  health  for  a  long  period,  epidemic 
Pigmentation  has  been  obs'en'ed,  and  i)erhaps  Sir  Lauder 
Branton  will  tell  you  about  that.    That  was  in  what 

was  termed  the  Hyeres  epidemic  in  the  south  of  France, 
where  from  the  plastering  of  vines  by  means  of  arsenic 
which  was  used  instead  of  sulphate  of  lime,  there  was 
ar  extensive  outlbreak  among  the  wine  drinkers. 

2271.  Were  there  any  dea/ths? — ^Yes  ;  a  good  many 
dea/ths  ;  I  have  not  the  details  before  me,  but  I  tliink 
pigmentation  was  a  marked  feature  in  that  epidemic.  The 
quantity  of  arsenic  in  the  wine  I  think  was  about  150 
millegrammes  in  the  litre  in  some  cases.  It  is  very 
difficult  when  you  examine  the  liquor  after  the  people 
ihave  died  to  see  what  was  the  avera.ge  am'oant,  but  I 
thiak  Sir  Lauder  Brunton,  who  has  the  note  of  the  facts 
■before  him,  will  tell  ybu  about  the  pigmentation  in 
those  cases. 

2272.  We  have  heard  something  of  that  already,  and 
will  hear  more  no  doubt  from  Sir  Lauder  Brunton  ? — Yee. 

2273.  You  mentioned  acute  ar.seiiical  poisoning  only  ;  Pigmeiita- 
is  pigmentation  co'immoai  in  ehroiiic  arsenical  poisoning  ?  tion. 

— I  do  not  think  it  is  oommon. 

2274.  But  it  is  known? — It  isl  known. 

2275.  (Sir  William  Church.)  It  is  known,  is  it  not, 
as  a  result  of  .arsenic  given  medicinally  over  a  long 
period  ? — -Yes.  A  well-known  professional  gentleman 
told  me  lately  that  he  had  'been  given  arsenic,  and  that 
he  M-as  warned  against  the  symptoms  by  the  doctor ;  but 
he  was  not  told  about  pigmentation,  and  his  attention 
was  attracted  by  the  amount  of  discoloration  he  got 
about  the  face  and  hair. 

2276.  That  has  been  known  for  a  long  time,  has  it 
not? — Yes. 

2277.  (Chairman.)  Does  the  pigmentation  fi'sappear 
when  the  joatient  recovers? — ^Yes,  it  disajopears  in  time, 
'but  it  is  a  very  long  affair. 

2278.  It  remains  a  long  time? — Yes,  because  these 
de.posits  of  pigment  in  extravascular  organs,  in  paits  like 
the  'skin,  take  a  long  time  before  they  disappear.  There 
is  apparently  not  much  absorption. 

2279.  {Professor  Thorpe.)  Do  you  know  anything  about 
the  nature  of  the  pigmen1> — ^what  is  the  jjigmenting  ma- 
terial ? — ^I  do  not  know. 

2260.  Do  you  know  whether  it  is  arsenical  itself? — I 
do  not  know. 

2281.  (Dr.  JVhitelegge.)  How  many  cases  did  you  see 
at  Crumpsall,  roughly  ? — I  saw  a  great  many,  but  I  think 
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'  jy)-_  I  must  have  examined  probably  a  dozen  or  15  pretty 
T.  Stevenson,  closely.    They  all   seemed  to  be   repetitions  of  one 
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2282.  And  wais  pigmentation  common  amongst  them  ? 
—Yes. 

2283.  Can  you  tell  us  the  proportion  of  pigmented 
cases  ito  the  whole  number? — No.  I  did  not  take  any 
notes  at  the  time,  and  I  left  Dr.  Luff  and  others  to  follow 
that  up. 

2284.  {Chairman.)  As  to  the  arsenic  lingering  in  the 
bones  for  lengthened  periods,  what  do  you  say  about 
%hat? — That  has  been  asserted  and  denied,  and  re- 
asserted, and  I  cannot  give  any  positive  information  on 
it.  Orfila  stated  that  it  had  been  found  in  the  bones, 
but  he  is  refuted  by  Dr.  Owen  Rees,  and  he  admitted 
he  was  ivrong,  and  then  it  was  re-asserted  that  Lt  has 
been  found  in  bon-es  as  well  as  in  other  organs. 

2285.  {Sir  William  Church.)  Arsenic,  you  say,  has  en- 
gaged your  attention  very  frequently,  clinically,  patho- 
logically, and  analytically.  The  symptoms  that  usually 
indicate  arsenic  poisoning  are  generally  connected  with 
the  stomach  and  the  intestines,  are  they  not? — Yes,  very 
frequently.  AdiifihiSitered  medicinally,  as  you  know,  the 
eyes  and  nose  are  often  the  first  portion  to  suffer.  Thera 
is  irritatiou  of  the  mucous  membrane  generally. 

2286.  Did  the  information  you  got  at  Manchester  lead 
you  to  come  do  the  conclusion  that  gastric  and  caitarrhal 
symptoms  were  absent  in  a  great  many  of  these  cases  ? 
-—Gastric  symptoms  certainly  were ;  catarrhal  symptoms 
were  more  comim  on,  but  still  they  were  not  universal. 
In  a  great  many  of  the  paitients  I  saw  you  could  see  the 
injected  co.  junctiva  of  the  eye,  the  watery  appearance, 
and  so  on. 

2287.  Did  many  of  ihem  complain  of  irritation? — Some 
did,  and  in  soane  you  ootild  see  the  symptoHns,  although 
they  did  not  describe  it.  But  when  you  get  the 
bleary,  watery  eye  of  the  people  who  are  habitual 
drinkers,  any  observation  of  that  iind  is  liable  to  be 
fallacioua. 

2288.  Still,  the  absence  of  gastric  symptoms  was  cal- 
culated, was  it  not,  to  make  the  medical  men  in  the 
district  slow  in  recognising  that  it  was  likely  to  be 
arsenic? — Certainly.  With  regard  to  the  pigmentation, 
there  is  no  doubt  that  when  attention  was  drawn  to  it 
many  outnpatients  of  the  hosipital  were  stripipad,  and 
tihen  pigmentation  was  found  where  it  was  previously 
not  suspected. 

Arserjir-x^  and  2289.  With  regard  to  the  neuritis,  the  palsy,  did  it 
alcoholic  appear  to  you  to  differ  in  any  way  from  what  you  had 
neuritis.  been  acquainted  with  under  the  name  of  alcoholic  neu- 
ritis?— No,  except  that  it  was  very  pronounced.  If  you 
took  the  patients'  bed-clothes  off,  or  touched  them,  they 
said  it  was  like  eleotric  shocks,  pins  and  needles,  and 
numbness.  The  increased  sensibility  was  very  marked, 
more  so  than  in  most  cases,  I  think,  of  alcoholic  neuritis. 

2290.  But  was  the  general  appearance  of  the  patients, 
the  look  of  their  eyes,  their  hands  and  their  feet,  and 
even  of  their  faces,  almost  indistinguishable  from  what 
we  have  called  alcoholic  neuritis  ? — ^Yes,  I  think  so. 

2291.  What  did  you  attribute  the  actual  causes  of 
death  to  in  those  fatal  cases  ? — I  arrived  at  the  conclu- 
sion that  it  was  arsenfc. 

2292.  I  rather  meant  in  what  way  did  it  act  fatally? 
— Of  course,  the  only  case  I  saw  in  a  dying  condition 
was  one  in  the  Crumpsall  Infirmary,  whose  viscera  I 
iiad  no  opportunity  of  analysing.  She  was  dying,  ap- 
parently, from  paralysis  of  the  diaphragm. 

2293.  You  would  not  like  to  say  whether  the  others 
died  chiefly  from  that  cause,  or  from  exhaustion,  or  other 
causes  ? — ^I  cannot  say  that. 

2294.  You  have  told  us  that  the  liver  of  Mary  Jane 
Dyer  weighed  over  lOOoz.,  and  looked  like  that  of  a  per- 
son in  advanced  alcoholism.  What  was  the  condition  of 
the  other  livers,  were  they  equally  large,  fatty  livers, 
or  what  we  more  often  call  cirrhotic  livers  ? — I  have  only 
had  a  portion  of  the  live.-s  of  each,  but  the  half  I  took 
of  Dyer  weighed  53oz.  The  only  other  case  I  can  state 
the  weight  of  would  be  that  of  MeCabe.  In  the  case 
of  McCabe  I  am  afraid  I  cannot  give  you  the  absolute 
amount,  but  I  had  13g^oz.,  and  Dr.  Dixon  Mann  had 
I65OZ.,  which  wo'jld  make  30oz.  on  the  whole.  That  is 
below  the  full  amount,  of  course.  I  did  not  make  the 
post  mortems. 

2295.  Perihaips  I  cam  gett  wihaA  I  want  to  know  in  this 
way :  WTiat  is  the  usual  effect  of  chronic  poisoning  by 
arsenic  on  the  liver  ? — In  the  eventual  stasre  you  set  con- 
traction, cirrhosii",  but  if  you  have  extensive  kidney 
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disease  and  cardiac  dilatation  and  so  on,  you  may  get 
an  enormously  large  liver.  j.  ^^J 

2296.  Do  you  mean  tliait  chronic  arsenic  poisoning  -^A 
leads  to  cirrhosis  ? — ^No,  I  am  speaking  of  alcchol.  "  ^ 

2297.  I  was  asking  you  aibo'Uit  arsenic  ? — I  do  not  know 
of  any,  except  fatty  degeneration.  I  have  had  to  deal 
tills  year  with  an  acute  arseniioal  ©pideanic  in  a  family. 
Fiive  out  of  seven  or  eight  peoiple  in  one  family  died, 
and  I  tliink  iMiait  in  certainly  two,  and  probaibly  three, 
of  those  cases  there  was  extensive  fatty  degeneration. 

2298.  Witliout  great  enlargement? — ^Yes. 

2299.  Therefore  the  enlargement  that  has  been  so 
commonly  found,  as  we  'have  had  it  in  evidence  befoa'e 
us  in  these  cases,  at  Manchester  aaid  Liverpool,  point 
to  the  probability  of  their  being  alcoholic  as  well? — Yes. 
I  oame  to  tlie  cionciu.'^ion  from  Dyer's  viscera  that  she 
was  an  alcoJiodic.  With  regard  to  arsenic,  fatty  degene- 
ration, in  an  extensive  form  at  aE  events,  is  the  excep- 
tion rather  tlian  itlie  ruic'.  But  you  do  observe  it  from 
time  to  time. 

23(X).  Does  ehrcndc  arsenic  poisoning  have  any  effect 
upon  the  heart  muscle  ? — 1  cannot  speak  of  my  own  ob- 
servation, but  it  is  said  to  cause  faitty  degeneration  of  it. 

2301.  You  know  that  the  m^edicajl  officers  attending 
these  cases  have  found  tliat  dilatation  of  the  lieart  has 
been  very  frequent  in  the  fatal  cases  ? — ^Yes. 

2302.  Would  you  aesooiate  that  probably  with  tlie 
action  of  arsenic  upon  the  heart? — ^I  think  so.  The 
cases  I  saw  in  the  hospital  were,  I  should  say,  obviously 
oases  of  dilatation. 

2303.  {Dr.  Whitelegge.)  Do  you  regard  aJcohoiism  as 
predisposing  to  airsenicajl  poisoning  ? — 1  have  no  opinion 
on  that  point.  I  have  not  toad  am  opportunity,  previous 
to  tiiiis  epidemic,  of  observing  it. 

2304.  {Sir  William  Church.)  Have  you  formed  any  q^A 
opinion  as  to  whether  it  is  possible  that  arsenic,  when  comi 
introduced  into  such  subsitances  as  beer  in  the  process  of  a| 
of  maiuufacture,  can  enter  into  a  chemical  conibina/tion  witll 
wlhidh  we  are  not  well  acquainted  with,  and  may  have  a  orgal 
more  ptrejudioiail  effect  upon  health  than  ordinary  ar-  mati 
senious  oxide  ? — ^Do  you  mean  in  the  beer  itsalf  ?  beeil 

2305.  Yes?! — know  of  no  evidence  of  that.  Of 
course  there  are  what  are  called  the  cacodylic 
compounds — we  take  those  for  example,  and  gene- 
rally those  are  less  potent  than  arsenic  in  the  ar- 
senious  or  arsenic  form,  the  min>erai  foirm,  if  I  may  usf 
the  term.  But  the  examiinaition  of  the  beers  leads  me 
to  tlie  conclusion  that  it  is  probaibly  altogether,  or  prac- 
tically altogethei-,  in  the  form  of  an  arsenite.  When  you 
treat  organic  combiniations,  or  even  viscera  oontaininy 
small  quantities  of  arsenic,  by  the  Reinsch  test,  bodlin:' 
witih  copper  aaid  hydrooliiloTic  aoid,  you  may  get  a  slow 
deposit  of  arseoiic  on  the  copper,  but  with  reepect  to  the 
beers  it  comes  down  quicldy  and  readily  in  tSie  form  of 
arsenic.  I  do  not  go  so  far  as  Professor  Del6pine,  who 
told  me  that  you  can  detect  arsenic  in  beer  iby  Ileinscih'i> 
test  much  more  readily  than  in  water.  At  aM  ©veot.s 
you  can  detect  it  as  readily,  I  think.  There  is  no 
evidence  wihartlever,  so  far  as  I  know,  from  the  chemical 
exaaninatior..,  to  show  th'at  there  is  arsenic  in  am  organie 
oomlbination. 

2306.  That  hypothesis  has  been  already  p«t  to  us  ? — 
I  have  heard'  of  that,  and  I  h'arve  discussed  tlhe  m«bber 
with  people,  and  it  has  been  siaid  by  some  of  them  to 
account  for  wthat  I  may  call  the  aiMmiai'oais  sjTimptoms 
observed  in  these  cases  of  beer  drinking  ;  but  there  is  no 
positive  evademee  in  support  of  it.,  ais  far  as  I  know. 

{Chairman.)  Tt  has  been  asserted  that  arsenic  is  a  Ar| 
normal  constituent  of  the  human  body? — ^It  has  been 
asserted,  and  it  has  been  denied  again  and  again. 

2307.  In  the  thymus  and  thyroid  glands? — Armand  ^'^l 
Gautier  asserted  within  the  last  two  years  he  found  it 
in  the  thymus,  the  thyroid,  in  the  sEn,  and  did  not 
find  it  in  the  blood  or  tlie  uterus,  but  tound  it  in  the 
fcetus  and  the  bone  of  the  ifcetus  in  the  uterus,  and 
found  it  even  in  cow's  milk,  in  operating  on  three  litres. 
I  cannot  from  my  own  analysis  and  examination  of 
the  experience  df  others  arrive  at  .the  conclusion  thn+ 
when  found  it  is  anything  but  adventitio'US  ;  it  is 
not  normal.  It  is  very  difficult  to  say,  wlien  you 
examine  a  portion  of  the  body  analvtically,  that  the 
person  has  never  taken  arsenic.  We  know  that  arsenic 
does  exceptionally  linger  in  the  body  for  lengthened 
periods,  and  I  know  from  my  own  experiments  and 
from  ,the  experiments  of  others  that  the  sources  of 
arsenic  in  the  human  body  are  very  numerous.  I  do 
not  mean  to  say  arsenic  in  an  important  amount, 
but  arsenic  in  excessively  minute  amounts. 
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2o08.  (Professor  Thorpe.)  Is  there  anything  d  priori 
Ufoji.  ii'bsurd  iu  the  sujjposition  that  arsenic  w-ould  tend  to 
accumulate  in  the  bone?  The  close  affinity  of  ars«nio 
901.  a<ri.d  to  phosphoric  acid,  the  fact_  that  ithey  are  so 
constantly  associated  in  nature,  that  they  mutually 
replace  one  another  in  nature — ■a,  large  number  of 
minerals,  for  example,  crystallising  in  the  same  form — 
would  you  not  a  priori  expect  that  arsenic  acid  may 
be  fo^ind  in  union  with  lime  in  tlie  bone? — There  is 
nothing  improbable  in  that.  In  fact,  M.  Gautier 
asserts  that  it  is  in  those  portions  of  the  body  which 
contain  phosphorus  that  you  find  arsenic.  He  says, 
arsenic  replaces  phosphorus  in  what  he  terms  the 
n-ucleins.  It  is  possible  in  bones,  but  I  have  examined, 
a  niunber  of  bones,  and  as  a  rule  I  found  none  in 
tlie  bones.  In  the  bones  of  persons  who  have  been 
poisoned  by  arsenic  that  I  have  examined  I  have  found 
none,  and  I  think  as  a  rule  one  does  not  find,  notable 
amounts  of  arsenic  there  more  tEan  in  other  portions 
of  the  body. 

2309.  But  arsenic  is  sometimes  found  in  the  ashes 
jj^y  of  wheat,  for  example,  replacing  apparently  the  iso- 

morphous  phosphoric  acid? — ^That  is  the  supposition, 
that  it  replaces  phosphoric  acid  normally.    Wheat  is 
often  grown  on  arsenical  soils,  and  arsenical  manures 
the  are  in  con&tant  use  for  manuring  the  fioil. 

2310.  (Chairman.)  Is  not  that  a  danger?^ — There 
is  a  danger  of  the  .introduction  of  small  amounts  into 
the  body. 

2311.  And  is  there  not  a  danger  of  introducing  it 
into  the  food? — -Yes. 

2312.  (Sir  William  Hart-Dyke.)  Are  you  referring  to 
artificial  manures  only,  or  would  you  include  what  is 
called  the  common  farmyard  manure? — The  jsuper- 
phos'phates,  the  artificial  manure — ^tliat  is  to  say,  the 
superpliosphates  made  with  pyritic  sulphuric  acid. 

2313.  (Professor  Thorpe.)  Do  you  imagine  that  all 
the  arsenic  found  in  these  manures  comes  from  the  nse 
of  the  oil  of  vitriol,  and  is  not  pre-existent  in  the 
bone  pliosphates  converted  into  superphosiphates  ? — 
There  may  be  som«,  but  of  course  the  use  of  mineral 
phosphates  containing  arsenic  may  introduce  some  of 
it.  Probably  the  sulphuric  acid  is  the  main  factor. 
In  the  manufacture,  not  only  of  superphosphates,  but 
of  sulphate  of  ammonia  in  gas  works,  you  get  sulphide 
of  arsenic  separating  sometimes  as  a  yellow  sub.stance 
in  the  neutralisation  of  the  gas  -liquoi'S. 

2314.  Arsenic  acid  is  not  so  poisonous  as  arsenious 
acid,  is  it? — It  is  generally  believed  to  be  slightly  lass 
so,  but  I  think  the  opinion  of  the  medical  practitioners, 
if  you  may  judge  from  the  pharmacepioea  and  the  quan- 
tities prescribed,  is  that  the  amount  of  arsenic  pre- 
scribed as  arsenate  is  pretty  much,  the  same,  rather  less 
in  fact,  than  tJie  amount  prescribed  as  the  arsenious 
compound. 

2315.  Have  any  exact  observations  been  made  as  to 
the  relative  toxic  effect? — None  very  exact,  I  am  afraid. 

2316.  Would  they  be  complicated  by  the  fact  that 
the  arsenate  might  be  reduced  to  arsenious  oxide? — ^It 
might,  and  a  greater  liability  of  the  arsenates  to  form 
insoluble  compounds.  Insoluble  compounds  are  mucli 
less  poisonous  than  soluble  compoundsi 

2317.  (Chairman.)  May  insoluble  comiDounds  not 
remain  in  the  body  and  become  decomposed  into  solu- 
ble compounds  ? — Yes  ;  even  the  arsenate  of  calcium, 
the  arsenate  of  lime,  is,  like  most  other  bodies,  to  some 
extent  soluble,  althougli  very  little.  iFt  may  pass 
into  solution  ag'ain,  but  still  it  can  only  pass  slowly 
into  solution  wlien  once  formed. 

2318.  (Professor  Thorpe.)  The  hydroeWoric  arid  of  the 
gastric  juice  would  dissolve  the  arsenate,  would  it  not? 
— -Yes,  if  introduced  into  the  stomach ;  but  I  am  speaking 
lather  of  the  other  portions  of  the  body  remote  from  tiie 
■*tomaeh.  Almost  any  poison  when  intrr.)duced  into  the 
gastric  juice  would  quickly  pass  into  tlie  cdi'culation. 

2319.  For  example,  supposing  that  ai-senate  of  lime 
was  present  replacing  phosphate  of  lime,  or  alumina,  in 
wheat,  that  would  do  Its  work  as  a  poison  by  tlie  action 
of  the  hydrochloric  acid  of  the  gastric  juice  ? — Yes. 

2320.  (Chairman.)  I  suppose  we  may  take  it  that  an 
a.bsolutcly  insoluble  substance  could  not  be  a  poi.son,  and 
that  it  is  only  when  very  sparingly  soluble  substances,  or 
substances  insoluble  in  water,  meet  with  solvents  in  the 
body  tliiat  thoy  become  poi-sonous  ? — Sulphate  of  barium 
is  a  signal  iiL-itance-  All  the  barium  except  tlie  sulphate 
are  poisonous.  It  is  even  asserted  that  the  yellow 
sulphide  of  arsenic,  which  is  practically  insoluble,  is 
non-poisoDOUB. 
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2321.  Is  yellow  sulphide  of  arsenic  not  attaoKeu  ^y 

any  liquors  that  it  meets  in  the  human  body  ? — ^It  would  T.  Stevi'Mon. 

be  attacked  by  alkaline  liquids ;  but  in  the  acid  liquors   
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2322.  And  it  would  not  meet  alkaline  liquids  iu  a  Article.s  of 
heailthy  body  ? — ^When  it  passes  beyond  the  stomach  it  food  contain- 
would,  but  they  would  be  so  very  faintly  alkaline  that  it  ing  arsenic, 
is  veiy  doubtful  whether  mudi  solvent  action  woultl  be 

exerted.  Many  articles  of  food  may  contain  aa-senic.  I 
have  already  mentioned  those  that  are  grown,  vegetables 
grown  on  arsenical  soils,  and  ai'senic  in  the  soil  is  by  no 
means  a  rare  occurrence.  The  use  of  manures  in  the 
prepai-ation  of  which  arsenical  sulphuric  acid  is  used  in- 
creases the  chances  of  a  mixture  of  ai'senic  with  vege- 
tables. Then  the  use  of  weed  killers,  strong  compounds 
of  arsenic  used  in  gai-dens,  may  introduce  arseaiic  intoi  our 
food.  This  is  not  my  own  observation,  but  it  has  been 
said  to  be  found  in  cruciferous  plants,  such  as  turnips 
and  cabbages,  and  even  in  the  potato.  I  may  state  thai} 
the  superphosphates  nre  lai'gely  used  for  the  growing  oi 
turnips.  iMany  chalybeate  waters  are  arsenical  ;  the 
Vichy  and  others,  I  think,  contain  arsenic,  and  the  fer- 
ruginous deposits  from  watei^s  tliat  are  good  for  drinkmg 
purposes  often  contiiin  arsenic,  even  wlien  the  water  is 
practisaJly  arsenic  free.  The  ferruginous  deposits  you 
see  about  drain  pipes,  if  examined,  are  found  to  contain 
arsenic,  and  if  you  examine  water  in  the  ordinarj^  way 
you  may  find  no  arsenic  ;  t]i.at  is  to  say,  the  arsenic  is 
present  piobably  in  veiy  minute  amounts,  so  that  they 
escape  detection  except  a  large  volume  of  wat«r  is  em- 
l^loyed.  Rivers  frora  which  drinking  water  is  obtained 
may  contain  arsenic,  which  is  frequently  cast  into  the 
livers  froiu  tannerie;*,  for  instance. 


2323.  Do  you  know  of  any  recorded  facts  with  refer- 
ence to  arsenic  found  in  turnips  and  cabbages  ? — ^I  cam- 
not  give  the  reference,  but  Gautihier,  in  his  paper, 
which  appeared  in  the  Camptes  Eendus  about  two  year.s 
ago,  mentioned  the  fact  tlnat  it  has  been  observed  there. 

2324.  Does  he  state  facts  in  detail  ? — I  do  not  think 
he  does. 

2325.  Is  he  a  French  writer  ? — Yes. 

2526.  Is  he  a  medical  man? — ^He  is  a  medical  writer 
and  a  cliemist  of  some  distinction. 

2327.  You  say  that  many  chaly^beate  waters  are  arse- 
nical, and  that  rivers  from  which  drinking  water  is 
obtained  may  contain  arsenic  ?  Have  you  any  state- 
ment as  to  tlie  quantities  of  arsenic  in  such  oases  1 — 
Xo ;  it  must  be  small.  I  have  examined  the  liquors 
from  tanneries,  and  the  substances  they  use,  ajid  they 
are  arsenical.    They  are  tlirown  into  the  river. 

2328.  That  arsenic  in  the  river,  you  mean,  comes 
from  preparations  used  by  tanners  ? — Yes,  what  are 
termed  depilatories,  substances  used  to  deprive  the  pelt 
of  the  hair. 

2329.  What  substances  are  they? — Formerly  they 
were  chiefly  a  mixture  of  yellow  sulphide  with  lime, 
but  those  are  Largely  superseded  by  substances  which 
«re  sold  under  fancy  names,  w'hica  the  tanners  do  not 
always  know  contain  arsenic ;  but  tiiey  are  really 
compounds  of  arsejiic  witili  an  alkali,  such  as  soda  and 
lime. 

2350.  (Vr.Whitelegge.)  And  are  not  hides  imported 
into  tliis  country  wiliioh  are  arsenicated  with  the  idea 
of  curing  or  preserving  tliem?^ — ^I  believe  so. 

2551.  (Chairman.)  Arsenic  is  also  used,  is  it  not,' to 
preserve  natural  history  specimens,  the  skins  of  birds 
and  beasts,  and  so  on? — That  is  so  somettimee,  but  it  is 
found  tliat  in  sheepskins  if  you  immerse  the  sheep- 
skins in  a  mixture  of  lime  and  water  you  can  plu<dc 
the  wool  off  easily.  It  acts  as  a  depilatory.  But  in 
the  imported  skins  of  French  laanbs,  and  the  Australian 
skins,  they  find  that  by  using  a  compound  of  lime  and 
arsenic,  or  lime  and  soda,  instead  of  lime  alone,  the 
wool  may  be  brought  off  in  a  fraction  of  the  time  wliicih 
is  required  when  lime  alone  is  used. 

2532.  Will  lime  and  soda  answer  as  well  as  lime  and 
arsenic  ? — Tliey  do  answer,  but  they  are  longer  about  it. 

2353.  So  that  they  prefer  arsenic  ? — ^They  use  arse- 
nic freely. 

2534.  Is  nott  that  dangerous  to  the  health  of  the 
persons  employed  in  a  tannery  ? — Yes. 

2335.  Axe  there  oases  of  arsenical  podsoniing  in  tan- 
neries?— ^I  have  met  wi/tih  them,  serious  ones  too.  Bui 
when  one  has  pointed  out  to  the  masters  the  danger 
they  ta.ke  precautions.  I  have  seen  numbers  of  men  in 
tanneries  who  were  affected,  that  is  to  say,  they  got  their 
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cheeks  aifeoted,  and  their  eyes,  their  lips,  and  their 
genitals,  frcxm  handliug  them  -with  unclean  liaiids,  \rhen 
urinating,  and  they  get  troublesome  sores.  But  of  late 
years  I  have  met  with  no  such  oases,  beoaAise  I  think 
the  masters  are  well  aware  of  the  risk  they  run. 

2336.  {Dr.  Whitclegge.)  Are  tJiese  symptoms  entirely 
external,  or  have  you  met  with  cases  where  they  have 
been  internal,  or  constituitional  ? — 'Nio,  not  constitu- 
tional symptoms. 

2337.  {Frofessor  Thorpe.)  Have  you  met  Wiith  any 
palsy? — ^'0.  They  get  the  particles  of  this  stuff  on 
their  fingers,  and  carry  them  to  various  parts  of  the 
body,  and  tluLs  set  up  local  inutation,  generally  irri- 
tating sores.  I  saw  a  mian  once  who  had  his  cheek  per- 
forated with  such  a  sore. 

2337*.  {Chairman.)  Was  he  a  tanner? — Tee. 

2538.  la  there  not  a  danger  from  leather  gloves  pre- 
pared in  that  wiay,  a  danger  to  the  wearer  by  reason  of 
the  arsenic  oonitainod  in  the  leather  ? — il  think  in  regard 
to  skins  that  they  moetly  use  mercury  coimpounds,  and 
there  there  is  a  danger  to  the  workpeoiple  also,  as  I 
recently  pointed  oiut  to  the  Home  Office.  I  have  seen 
several  oases  in  psiople  making  felt  hats,  oases  due  to 
mercury. 

2330.  'But  with  regard  to  leather,  prepared  by  the  use 
of  arsenic  in  a  tannery,  is  not  that  dangerous  when 
used  in  the  ordinary  articles,  trunks,  portmanteaux, 
■aind  skins  in  houses  ?  Dioes  not  that  raise  the  eame 
kind  of  danger  as  arsenical  wall-papers  ? — I  cannot  in- 
stance any  causes  where  eviill  results  have  followed, 
except  to  the  workers,  from  such  materials. 

2340.  (Professor  Thorpe.)  Has  the  Germian  Govern- 
ment taken  any  action  in  their  general  sanitary  law 
about  these  things  prepared  with  arsenical  compounds  ? 
— do  not  know.  Probably  if  anyone  did  the  Germans 
would,  but  I  cannot  specify,  as  I  am  not  acqainited  with 
the  German  law. 

2341.  {Chairiruxn.)  Have  you  any  quantitative  results 
as  to  the  amount  of  arsenic  found  in  ferruginious  de- 
posits from  waters? — ^No,  I  have  not.  Again,  we  have 
the  application  of  arsemical  compounds  to  such  things  as 
apples.  In  Amerioa  tliey  syringe  the  apples  and  the 
apple  trees  with  arseniical  compounds,  and  the  vines,  to 
destroy  the  bliglht.  These,  of  course,  are  a  source  of 
conveying  arsenic  into  the  system.  Arsenic  may  thus 
get  into  preserved  apples,  in  apple  chips  which  have 
been  imported. 

2342.  In  poisonous  quantity  ? — In  small  quantities. 
It  is  dif&oult  to  say  what  is  a  poisonous  quantity. 

2343.  Have  you  heard  of  arsenical  illness  traceable 
to  such  causes  ? — ^Not  in  this  country. 

2344.  Have  you  heard  of  arsenic  in  tinned  fruits  or 
tinned  vegetables  ? — 'No  ;  those  do  not  generally  con- 
tain arsenic,  but  they  contain  lead  and  zinc  sometimes. 
I  have  not  met  with  arsenic  in  those  myself. 

2345.  (Sir  William  Church.)  In  tlie  case  of  imported 
apple  chips  and  apples  containing  arsenic,  do  you  think 
that  arsenic  was  contained  actually  in  the  apple,  or  was 
it  accidental  contamination  at  the  time  the  chips  were 
dried  ? — They  use  arsenical  compounds  for  syringing 
apples. 

2346.  That  is,  they  syringe  the  growing  apples? — 
Tes. 

2547.  I  should  have  thought  it  was  more  likely  t'jat 
arsenic  found  in  the  apples  themselves  and  the  apple 
chips  came  from  some  accidental  contamination  during 
the  process  of  manufacture  or  drying.  Do  you  tliink 
the  arsenic  got  in  in  the  peeling  of  the  apples  from  the 
arsenic  remaining  on  the  peel  all  the  time? — ^I  think 
it  is  quite  possible,  and  far  more  likely  than  to  occur 
in  the  process  of  drying  the  apples. 

2348.  It  is  the  same  thing.  The  arsenic  was  not  in- 
side the  apples? — No. 

2349.  Then  it  has  been  an  accidental  contamination 
of  the  apple  pulp? — From  the  skin? 

2350.  Either  from  the  skin  or  something  else? — ^Yes. 

2351.  (Chairman.)  If  arsenic  has  been  used  in  the 
skin,  could  not  small  portions  be  absorbed  into  the 
apple  in  moistening  it  and  dis-olving  Fome  of  it? — It 
18  possible,  I  think,  but  not  very  probable. 

2352.  'I  believe  you  have  something  to  say  aiboat  the 
use  of  arsenic  for  sheep  dips  ? — Sheep  dips  are  com- 
monly arsenical,  and  I  suppo.se  some  of  it  is  very  likely 
to  be  absorbed  into  the  body  of  the  sheep,  just  as  we 
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know  that  if  arsenic  is  applied  to  the  skin  of  animals 
and  human  beings  it  is  absorbed. 

2353-5.  I  am  told  that  it  has  been  stated  in  a  recent 
number  of  the  "Daily  Mail"  that  aisenij  is  ased  in 
the  food  for  fattening  poultry  ? — ^I  do  not  know  any- 
thing about  that.  It  is  said  that  the  Strasburg  geese 
were  fattened  by  means  of  antimony. 

2356.  It  was  stated  that  for  the  ordinary  fattening 
of  poultry  food  containing  arsenic  was  used  to 
facilitate  the  fattening?' — ^It  is  impossible  for  me  to 
deny  it,  but  I  have  never  heard  of  it.  A^'o 
have  arsenic,  of  course,  given  off  during  the  burning 
of  coal  and  coke,  and  soot  is  decidedly  arsenical ;  I 
think  it  has  been  stated  to  contain  as  much  as  1  per 
1,000  of  arsenic,  and  the  soot-laden  air  of  our  cities 
does  certainly  contain  occasionally  detectable  quanti- 
ties of  arsenic.  Smoked  articles  of  food  are  exposed  to 
arsenic.  It  has  been  found  in  hams  which  have  been 
dried  by  means  of  coke  fires.  I  suppose,  as  gas  coke 
is  commonly  used  in  London,  the  chops  and  steaks, 
and  grills  generally  cannot  fail  to  contain  some  arsenic. 

2357.  Our  only  safety  then  would  be  the  use  of  elec- 
tric grills  ? — 1  do  not  say  it  is  unsafe.  I  am  merely 
pointing  out  the  innumerable  sources  of  quite  incon- 
siderable amounts  of  arsenic  in  our  food  supplies. 
There  is  a  method  of  preserving  food  by  the  use  of 
borates  which  introduce  arsenic  into  the  food.  I  have 
this  year  examined  a  large  nujmber  of  samples  of  borax 
and  some  samples  of  boric  acid,  and  I  have  not  found 
one  absolutely  free  from  arsenic,  although  in  one  case 
I  had  some  specially  prepared  for  me  with  carbonate 
of  soda.    It  is  small,  but  still  there  are  traces  of  ar- 


2358.  (Dr.    Whitelegge.)  What  is  the  maximum  you  in  \jora; 
found  in  borax? — ^The  maximum  I  found  was  "35  of 
;'.  grain,  calculated  as  arseaiious  oxide,  per  pound  of 
borax. 

2559.  (Chairman.)  That  would  be  aJbout  1  part  in 
20,000  ?— Yes,  albout  that.  That  'was  a  sample  which  I 
lielieved  w-as  analysed  by  a  Glaisgioiw  ichemist  also,  who 
found  -4,  practically  the  same  amount. 

2360.  Have  you  always  found  arsenic  in  borax  ? — Yes, 
but  tliat  is  the  largest  amount.  It  usually  contains  about 
1-lOth  of  that  amount. 

2361.  {Professor  Thorpe.)  Does  that  come  from  the  oil 
of  vitriol  u.sed  or  fromi  the  natural  deposits  from  which 
the  borax  is  made  ? — 1  think  from  the  natural  deposits. 
The  manufacturers  tell  me  thait  borate  of  lime,  which 
is  used  in  the  preparation  of  tliese  things,  often  contains 
;i,  good  deal  of  arsenic. 

'A6b2.  (Chairman.)  Borax  is  largely  used  for  the  pre- 
servation of  mJik,  is  it  not  ? — Yes' ;  and  cream,  fish — 
freslh,  salted,  anid  dried — game ;  and  the  poulterers 
largely  use  the  borates  in  summer  weather.  A  mixture 
of  boric  SboA  and  borate  of  isodium  is  commonly  used  for 
dusting  over  game,  fish,  and  those  kind  of  things  which 
.ire  Ija.ble  to  deoomposition. 

2362a.  And  the  quantity  of  arsenic  in  it  would  be  a 
^•ource  of  danger,  do  you  think  ? — I  do  not  think  it  is'  a 
i^ource  of  danger,  but  is  a  source  of  arsenic. 

2363.  May  tlie  quaiDtdty  be  larger  in  milk? — One  part 
of  borate  in  1,000  or  2,000  of  milk  is  a  common  quantity. 

(Dr.  Whitelegge.)  Is  boric  acid  made  from  borax? — 
Borax  is  made  from  boric  acid  ;  that  is  to  say,  the  boratea 
of  lime  or  calcaaim  'are  us'ed  and  the  boric  acid  is  se'pa- 
rated.  I  believe  a  great  deal  of  borax  is  made  from  the 
boric  aoid,  but  I  have  never  seen  it  made. 

2364.  Ib  eulphurix^  acid  used  in  the  manufacture  of 
boric  aoid  or  boifax? — Yes  ;  sulphuric  acid,  or  hydro- 
chloric aioid,  or  both,  but  the  natural  material  is  borates, 
whi*ih  frequently  contains  minute  quantities  of  arsenic — 
at  least,  ao  the  manufa,aturerB  who  make  these  things 
tell  me. 

'Aiibb.  Have  you  found  arsenic  in  boric  acid  as  well 
as  borax? — YeS.  I  men'bion  these  sources  of  the  intro- 
duction of  arsenic  into  the  body,  not  that  I  think  signifi- 
cant quanrtditi'es  ar3  thereby  introduced  into  the  body, 
but  to  point  out  that  some  allowance  must  be  made  and 
some  agreement  come  to  as  to  the  quantity  of  arsenic 
wlmch  ifi  permissible,  if  any  is  permissible  at  all,  in 
articles  of  food,  drink,  and  drugs.  The  term  "  ars^enic 
free  "  must  have  some  reasonably  analytical  interpreta- 
tion put  upon  it. 

2366.  (Chairman.)  I  tliink  you  scarcely  mean  to  say 
"  permissible,"  but  rather  avoidable?^ — ^That  would  be  a 
better  word.    There  are  many  points  which  I  have  not 
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cleaied  up  yet ;  and  pcirhaps  some  opportunity  may  bo 
given  to  me  on  a  future  ocoadioii  to  bring  them  before  the 
Cijmmissdon. 

2367.  We  shall  be  ven^  glad  to  hear  anytliing  you  can 
gave  us,  either  now  or  at  some  other  time? — I  am.  en- 
gaged witli  my  fello.w-expei"ts  in  making  investigations 
as  to  the  source^  of  arsenic  in  beer,  and  the  means  by 
wliicJa  they  might  be  avoided — ooke,  coal,  acids,  malts, 
liop^,  and  so  on,  and  our  experiments  are  nut  yet  com- 
pleted. 

2368.  As  a  rule,  can  arsenic  be  easily  removed  from 
the  chemical  known  to  contain  it ;  for  instance,  from 
boric  acid  or  borax? — ^No. 

2369.  I  am  told  that  it  is  quite  easy  to  remove  it  froijn 
sulphuric  acid? — Yes.  I  ha-\'e  seen  pi-aolioally  the  whole 
of  it  removed. 

2370.  But  not  from  boric  aoid? — No. 

2371.  {Dr.  Wliifclcgge.)  How  does  the  difficulty  arise 
in  the  case  of  boric  acid  ? — If  you  re-crystcdlise  it  again 
and  again  some  of  the  arsenic  will  still  attach  itself  tio 
the  boric  acid  or  the  borate.  When  you  get  two  sub- 
stances together  in  the  form  of  crj'stais  it  is  often  very 
ditfieult  to  entirely  separate  one  from  the  other  by  ro- 
crystalisattiuai. 

2372.  (Chairman.)  Can  the  arsenic  not  be  precipitated 
by  sulphuretted  hydrogen  or  otherwise  from  a  solution 
of  the  substance? — ^In  the  quantities  present  I  do  not 
think  it  is  practicable.  For  instance,  in  the  samples  of 
borax  I  have  examined  when  you  dissolve  the  borax  and 
axridify  it  to  keep  the  boric  acid  in  solution  you  ha^-e  sticii 
•I  dilute  solution  that  the  arsenic  cannot  be  precipitated 
by  sulphuretted  hydrogen  ;  whereas  if  you  distill  the 
l)oric  acid  or  the  borax  with  hydrochloric  acid,  you  get 
the  distillate,  but  the  difficulty  of  separating  it  com- 
;u«roially,  ito  remove  the  least  trace,  is  enormous,  and  1 
believe  I  may  say  quite  unnecessary  and  no  source  of 
danger  to  the  public. 

2373.  {Chairman.)  Is  it  practically  innocuous? — Yes. 

2374.  {Professor  Thorpe.)  In  thiat  particular  case  I 
quite  agree  that  the.  amount  is  negligilDlf,  but  if  it  were 
a  matter  of  importance  to  free  it  even  from  boric  acid  or 
borax,  I  do  not  think  there  would  be  any  difficulty  in 
doing  it  ? — I  do  not  think  the  difficulty  would  be  insuper- 
able, ^but  it  would  be  a  very  troublesome  and  costly 
process.  I  think  tlie  chemist,  if  he  makes  up  his  mind 
to  separate  any  ingredient,  can  generally  manage  to  do  it 
in  the  end. 

2375.  Talve  the  ca.s;e  of  the  boracic  acid.  That  perliaps 
would  ibe  remarkably  easy,  because  the  cin-ious  point 
about  'boracic  acid  is  that,  although,  pretty  soluble  in  hot 
wartier,  it  is  not  so  in  cold  water,  so  that  if  one  were  to 
take  borax  or  'borate  of  lime  containing  arsenic,  and  one 
were  to  treat  it,  as  one  does  in  the  process  of  manufac- 
ttrre,  with  hydrochloric  aoid,  the  gi-eater  quantity  of  the 
arsenic  would  remain  in  the  motliier  liquor  and  the  boracic 
acid  would  be  tlirown  out  ? — Yes. 

2376.  That  would  leave  it  practically,  or  very  nearly, 
free,  and  a  repetition  of  that  process  would  practically 
get  down  tl-.e  arsenic  to  a  negligible  quantity,  would  it 
not  ? — Yes,  in  the  greater  proportions  of  l>oric  or  boracic 
acid  I  have  examined  the  quantity  is  very  small  ;  it  does 
not  .amotuit  to  more  than  1-20,  1-30,  or  1-100  of  ai  grain 
per  lb.    It  is  negligible  as  regards  health  purposes. 

2377.  But  if  I  mighit  be  allowed  to  jiursue  that,  of 
oour.5;i  you  would  draw  a  sharp  line  of  distinction  between 
arsenic  introduced  into  products  which  may  enter  into  the 
oompounds  of  food  and  sulphuric  acid,  and  the  arsenic 
]ntToduee<l  into  products  where  tlie  arsenic,  sO'  to  speak, 
is  of  a  natural  origin.  Now,  I  presume  it  would  not  be 
difficult  to  exclude  arsenic  introduced  into  foods  by  sul- 
phuric acid  incidentally? — No,  it  would  not. 

2378.  It  might  be  more  difficult  to  exclude  it  in  articles 
of  food  deiived  from  natural  products  which  themselves 
might  contain  arsenic  ? — Yes. 

2379.  But  in  so  far  as  these  natural  products  were  de- 
cts  rived  from  the  U!^^  of  arsenica.ted  manures,  which  were 

the'mselve.s  derived  from  oil  of  vitriol,  it  ought  not  to  be 
difficult  to  exclude  them  ?— No  ;  prohibit  the  use  of 
arsenical  sulphuric  acid  in  the  preparation  of  manures 
and  that  s-ource  is  removed. 

2380.  How  manv  substances  occtir  to  you  containing 
arsenic  derived  from  what  may  be  called  a  natural  origin? 
—It  is  difficult  to  say  ;  but  the  borates,  the  phosphates, 
phosphate  of  sodium,  and  .so  on. 

2381.  Mav  I  ask  you  about  the  phosphate  of  soda?  We 
of  know  that  occasionally  samples  of  phospliates  of  soda  are 

4575. 


found  to  be  associated  with  arsenate  of  soda,  but  in  that 
case  how  is  the  arsenic  derived  ?— It  may  be  from  the  sul- 
phuric acid,  or  it  may  be  possibly  from  the  carbonate  of 
soda. 

2382.  But  even  from  the  carbonate  of  soda,  if  it  is  in 
tJie  oarbcnate  of  soda  it  has  been  derived  from  tlie  sul- 
phuric acid  ? — ^Yes,  soda  made  fix>m  svlpliuric  add. 

2383.  By  the  Leblanc  process  it  would  be  obtained 
from  ihe  sulphuric  acid  ? — -Yes. 

2384.  !Lf  W9  exclude  it  from  the  sulphuric  acid  wo  can 
also  exclude  it  from  the  soda? — Yes. 

2385.  Whiat  other  source  of  arsenic  could  there  be  in 
phosphate  of  soda  other  than  tlve  sulphuric  acid  and  tlie 
carbonate  of  soda? — I  think  practically  none. 

23S6.  In  that  way,  therefore  if  it  were  required  we 
could  free  the  phosphate  of  soda  from  even  the  last  traces, 
(jr  almost  the  last  trajes,  of  arsenic  acid? — Yes. 

2387.  I  shotild  like  to  gather  from  you  wliat  other 
articles  of  food  other  than  those  which  are  prepared  by 
the  intervention  of  oil  of  vitriol  there  are  winch  could 
contain  arsenic  acid  or  ansenious  compounds  generally  ? — 
I  think  it  is  difficult  to  run  oiver  everytliii'jg  ;  but  the  other 
sources,  I  think,  are  negligible. 

2383.  Do  j-ou  mean  they  axe  not  at  aU  a  matter  of 
.'■.ijrious  moment? — I  think  not. 

2389.  that  if  steps  could  be  taken  to  exclude  arsenic 
from  the  oil  of  vitriol  practically  we  sliould  abolisih  the 
greater  portion  of  the  danger? — ^Yes  ;  you  would  not  get 
it  in  the  hydrochloric  acid. 

2390.  Which  is  an  incidental  product,  in  the  same  way, 
of  sulphuric  acid? — Yes. 

2391.  In  fact,  it  is  the  arsenic  from  the  pyrites  wliidh 
is  practically  the  origin  of  the  large  portion  of  arsenic 
which  is  found  in  sulphuric  acid  and  sulphuric  acid  deri- 
vati  v-3;3  ? — Yes,  and  that  need  not  involve  the  abolition  of 
j)yi"iitic  acid,  because  pyritic  acid  can  be  freed  from  arsenic 
<fnd  rendered  (juite  as  free  as  sulphuric  acid  made  direct 
from  brimstone. 

2392.  Are  you  conversant  withi  the  mode  of  manufac- 
ture of  oil  of  vitriol  on  a  large  scale  ? — I  have  visited 
wirrks.  I  do  not  advise  any  works,  but  I  visit  them  from 
time  to  time.  I  spent  a  whole  day  last  week  in  a  vitriol 
works. 

2393.  Are  you  familiar  with  tlio  teolinology  ? — Fairly 
we'll. 

2394.  The  arseniotrs  oxide  in  'tlie  oil  of  vitriol  comes, 
of  course,  from  the  double  sulphide  and  arsenide  of  iron 
present  in  the  pyrites? — ^Yes. 

2395.  Wihen  the  p'yrites  is  roasited  in  die  kiln  the 
arsenious  oxide  is  volatilised  ? — ^Yes. 

2396.  Is  there  any  process  known  to  you  by  wliidh  tlio 
greater  portion  of  that  arisenious  oxide  can  be  taken  out 
before  it  gets  iiuto  the  vitriol  cliaimber  ? — ^You  are  sipeak- 
mg  of  the  ordinaiy  processes  ? 

2367.  Yeis  ?— 'Yes.  A  great  deal  lof  it  may-  bo  takm 
out.  In  the  Glover  bower  it  is  pxiacticalily  all  'taken 
out. 

2398.  Before  it  even  gets  'to  itllie  GHbver  toiwer,  is  it 
not  known  to  you  that  at  all  events  tlie  greater  portion 
of  the  arsenious  oxide  may  be  removed  ? — ^Yes,  a  great 
deal  is  deposiited  in  the  Hues,  of  course,  and  in  tlie  isyn- 
tlietic  aoid  it  is  the  essence  of  itlie  process  that  all  the 
arisenic  should  be  taken  out.  You  are  acquainted,  of 
course,  with  the  process  employed  here  and  in  Germany, 
that  in  the  preparation  of  synthetic  acid  the  sulphur  is 
converted  into  tri-oxide,  and  that  is  dissolved  in  water, 
and  the  di-oxide  being  convertod  into  the  tri-oxide  by 
passing  it  with  air  over  finely  divided  platinum,  if  the 
di-oxide  is  not  entirely  deprived  of  arsenic  before  it 
passes  over  the  platinum,  the  process  is  vitiated  by  the 
platinum  becoming  choked  with  the  crystals  of  arsenious 
oxide.  I  have;  seen  it  done.  The  di-oxidc'  is  wiashel 
and  washed  until,  when  you  look  through  pe'rliaps  8  or 
10ft.  of  tlie  gas,  with  either  an  electric  or  bright  burner, 
as  long  as  the  atmosphere  above  the  wash  water  blurs 
the  flame  in  the  slightest  it  is  not  free  from  suspended 
particles  of  arsenic.  In  one'  works  in  thei  neighbour- 
hood of  London  I  sujopose  they  make  500  or  600  tons  of 
this  synthetic  acid  evei'^-  week,  and  of  course  they  make 
other  acid. 

2399.  (Clininiiaii.)  Isl  tli'at  from  pyrites  cr  from  sul- 
phur ? — It  is  made  from  jjyrites  or  from  suliihur,  but  I 
tliink  mostly  from  pji-ites.  But  even  in  the  old  process 
of  the  chamber  acid  the  greater  part  of  the  arsenic  is  got 
rid  of  before  the  acid  reaches  the  chamber. 
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2399*  {I'rofcsbor  Thorpe.)  You  mean  iifc  ought  to  be  ? — 
Yes,  it  ought  to  'be. 

2400.  That  inerelj-  uneans,  tiherefore,  that  df  the  vitriol 
inioier  would  simpiy  prolong  tilie  flue  itlnrougili  wliicli  tilie 
gases  pass  on  their  way  to  the  leaden  chamber  or  to 
ilie  Giover  tower,  he  would  greatdy  minimise  the  duanoes 
of  any  'I'ai-ge  quantity  of  arsenic  getting  into  itilrc  acid  ] — 
Yes.  ■ 

Construction  2401.  Are  you  aware  of  any  place  wiiere  tliis  prolonga- 
of  flues  in  tion  of  the  flue  to  get  rid  of  tlie  arseniic  is  pra<.'tised  V — 
sulphuric  No.  I  do  not  know  where  exoessdveily  long  flues  are 
acid  works,  used. 

2402.  Do  yO'U  know  that  it  is  one  aniairk  of  distiiiot-ion 
between  the  Continental  me.bhod  of  making  oil  of  vitriol 
and  the  English  method  that  on  Wie  Oooitdnent  the  sul- 
phur di-oxide,  before  it  enters  into  the  leaden  cha.mber 
or  tlie  Gdover  tower,  is  caused  to  pass  through  a  flue 
atmosp-herically  oooled,  wlliidli  leads  to  Ifche  deposition  of 
the  greater  quantity  lof  the  airsenious  oxide? — I  have 
understood  thait  is  the  case,  but  I  have  never  'seen  aray 
foreign  mianufa'Ctories. 

2403.  Do  you  know  tliis  (book  by  Irtinge  on  "  Sulphuiic 
Aoid  lamd  Alkalies  "  ? — Y&a^ 

2404.  Are  you  familiar  with  it? — I  oannot  say  I  am 
faimiliar  with  all  the  paigee  of  it,  Ibut  I  know  a  good  deail 
of  lit.  The  technologj-  I  wax  not  an  exjierfc  in  except 
genera'Uy  in  the  way  I  Imve  linidicated. 

2405.  In  the  manufacture  of  oil  of  vitriol,  for  example, 
in  iSaxony,  where  on  extremely  ansemiioal  pyrites  ha«  to 
be  employed,  the  sulphur  di-oxide.  on  its  way  to  the 
chamber  passes  through  a  flue,  and  the  degree  of  con- 
densation of  the  arsenious  oxide  is  so  great  that  upwards 
of  94  per  'cent.  of  the  total  amount  of  arsenious  oxide 
present  is  condensed?' — I  was  not  aware  of  the  exact 
facts,  but  I  knew  it  was  done.    A  very  large  proportion 

'  is  taken  out  in  that  way. 

2406.  Why  do  you  supipo.se  an  English  maker  delivers 
his  gas  straight  into  his  vitriol  chamber  or  into  the 
Glover  tower  without  this  intermediate  cooling  through 
the  flue  ? — supjjose  it  is  cheaper  probaibly. 

2407.  Wihy  is  it  dieaper? — ^A  ilomg  flue  and  cooling 
process  must,  I  suppose,  cost  more  than  a  short  flue. 

2408.  Wih'at  he  seeks  to  get  is  tine  economy  of  tbe  heat 
in  the  hot  gases  he  is  using? — ^Yes,  of  course  the  heated 
gases  may  be  used  as  in  the  Glovtsr  toiwer  for  concen- 
trating his  acid.    He  does  not  want  to  lose  his  heat. 

2409.  The  point  I  want  to  come  tO'  is  this  :  Sipeaking 
generally,  supposing  some  pressure  were  brought  to  bear 
upon  oil  of  vitriol  makers  wlio  use  or  make  pyrites  acid 
to  cool  their  gas,  we  should  have  very  much  less  arsenic 
entering  into  manures  and  all  sorts  of  other  products 
than  now  obtains? — Yes. 

Individual         2410.  Have  you  anything  to  tell  us  with  regard  to  the 
sasceptibility  susceptibility  of  individuals? — should  like  to  say  with 
tivarsemc,      regard  to  the  susceptibility  of  individuals  to  arsenic, 
tliat  it  varies  greatly. 

2411.  {Sir  William  art -Dyke.)  Between  the  sexes  or 
individual  members  of  either  sex  ? — ^Individual  members 
of  either  sex.  By  far  the  larger  number,  I  think,  can 
bear  8  minim  doses  of  liquor  arsenicalis  three  times  a 
day- — that  is  the  ordinary  form  in  wiliich  it  is  given 
medicinally — ^for  several  weeks,  _  without  the  super- 
vention of  toxic  symptoms,  that  is,  a  dose  of  "22  grains 
of  arsenious  oxide  per  diem.  A  few  people  can  tolerate 
only  a  fraction  of  that  amount.  Exceptional  persons 
are  met  with  in  whom  a  fraction  of  the  amount  pro- 
duces distressing  symptoms,  and  it  has  to  be  suspended. 
They  get  irritation  of  the  eyes,  rashes  and  so  on. 
But  this  idiosyncrasy  is  observ^ed  with  regard  to  many 
other  drugs,  chloral  hydrate — ^for  instance,  a  couple 
of  grains,  that  is,  a  10th  part  of  an  ordinary  dose,  may 
produce  symptoms — opium,  mercury,  potassium  iodide, 
and  60  on.  And  even  we  observe  the  same  idiosyncrasy 
or  susceptibility  with  regard  to  articles  of  food,  such 
a.s  onions,  ginger — ^I  kniow  a  person  in  whom  ginger 
produces  distressing  symptoms — ^bananas,  shell-fish, 
pork,  and  honey.    In  laying  down  restrictions  as  to 

esunot  be       arsenic  in  food,  if  such  should  be  laid  down,  the  idio- 
fally  met.       syncrasy  of  persons  with  respect  to  it  cannot  be  fully 
met. 

2412.  {Br.  JVhifelegge.)  Do  you  mean  that  it  is  com- 
mercially impracticable  to  meet  it,  or  that  it  is  not 
important  to  meet  it? — I  think  you  cannot. 

2413.  Let  us  take  the  case  of  beer.  Do  you  think 
that  the  presence  of  sonxe  kind  of  arsenic  is  practically 
inevitable? — Yes.  Occasionally  ylou  will  find  it.  I 
am  not  speaking  of  important  amounts  of  arsenic,  but 


wheir  you  come  to  find,  as  we  do,  that  there  is  a  jj^ 
quantity  which  we  estimate,  say,  at  the  200th  oi  a  \T.  Stev[ 
grain,  or  less  than  that,  I  do  not  think  such  quantities  — ■ 
are  important,  and  I  think  occasionally  you  will  meet  1^  ^lar, 
with  this  in  beer  prepared  with  great  care. 

2414.  Do  you  tliink  that  great  care  ought  to  be 
exercised  to  Iseep  out  arsenic  as  completely  as  possible? 

— ^Certainly.  % 

2415.  I  anticipated  your  answer,  but  from  your  precis,  Exclusi 
I  see  you  lare  about  to  give  us  l-20th  of  a  grain  as  a  minute 
safe  quantity.  iou  would  not  consider  it  was  im-  tiiies  o; 
material  whether  the  arsenic  approached  l-20th  cr  senicfri 
whether  it  did  not? — ^I  think  it  is  important  to  keep  food--ii 
out  all  you  can,  but  I  think  that  the  great  majority  of  Pf'^ctia 
I>ersons,  if  they  took  l-20th  of  a  grain  per  diean.  would  '-"ility 
not  sufl'er.    But  some  would,  pernaps. 

2416.  {Chairman.)  Should  not  there  be  f)rotection  for 
the  more  than  ordinarily  susceptible  people?  A  large 
number  of  people  would  be  injured  by  l-20th  of  a 
grain  of  arsenic  jjer  day,  would  they  not? — Yes.  But 
what  I  mean  is  that  there  are  siome  people  so  sus- 
ceptible to  such  minute  quantities  that  I  do  not  ti'iink 
you  can  entirely  protect  them.  I  think  that  witJi 
regard  to  beer  land  all  other  articles  of  food,  the  pro- 
vision as  to  freedom  from  arsenic  should  be  carried 
to  the  utmost  limit. 

3417.  {IJr.  Wliifdaigr.)  But  .you  think  that  no  grave 
public  danger  would  arise  from  any  trace  of  arsenic 
being  present  ?  I  understood  you  to  say  that  in  the 
case  of  heer,  and  presumahly  other  foods,  every  practic- 
able fprecautions  should  be  taken  to  keep  out  arsenic 
as  completely  as  ^Dossible  ? — ^Certainly. 

2418.  But  do  you  suggest  with  regard  to  beer,  that  as  \ 
long  as  the  accidental  quantity  .present  does  not  amount 

to  more  than  l-20th  of  a  grain,  no  great  public  danger 
■v;t)uld  arise  ? — If  a  ])erson  does  not  take  more  than 
l-20tli  of  a  grain  per  dienr,  I  tliink  you  would  have 
very  few  cases. 

2419.  But  there  would  be  some  even  then  ? — ^Probably  Alcofe 
there  would  be  some,  because  it  is  quite  likely  that  ne 
some  of  the  cases  of  alcoholic  neuritis  which  we  have  fore 
observed  during  the  last  few  years  may  be  due  io  beer  epidj 
containing  small  quantities  of  arsenic.    My  own  experi-  relai 
ence   teaches   me  tliat  it  is  quite  common  in  some  ars( 
districts  of  England  to  find  arsenic  even  in  modem 
hoo  beers,  beer  prepared  with  ordinary  care,  and  the 
presumption  is  that  these  beers  have  Deen  drunk  for 
some  considerable  time,  probably  for  years,  without 
it  being  suspected  that  they  were  arsenical. 

2420.  Do  you  mean  that  there  have  been  many  cases 
of  peripheral  neuritis  due  to  such  beers  ? — There  have 
been  cases,  but  in  proportion  to  the  population  very 
few,  and  nearly  invariably  in  persons  addicted  to 
taking  large  quantities  of  beer. 

242L(.'?/r  William  Chnrch.)  One  witness  suggested  to 
us  that  what  we  have  hitherto  called  alcoholic  neuritis 
is  alwaj's  due  to  arsenic.  Would  you  go  as  far  as  that  ? 
— No  ;  I  do  not  agree.  I  discussed  liliat  matter  with 
Dr.  Reynolds — I  presume  you  refer  to  him — and  I  think 
it  is  an  unproved  lij-iDothesis.  That  beer  drinkers  are 
more  prone  to  neuritis  than  spirit  drinkers  I  think 
would  be  endorsed  by  the  medical  profession  gene- 
rally. 

2422.  Now  ? — Yes  ;  and  would  have  been  befijre  this 
epidemic,  I  thinlf. 

2423.  Were  not  the  original  cases  of  alcoholic  neu- 
ritis rather  in  mixed  drinkers  than  in  beer  drinkers  ? — 
Yes  ;  we  used  to  suppose  that. 

2424.  I  think  Sir  Samuel  Wilks'  original  cases  were 
supposed  to  be  spirit  drinkers  ? — Yes  ;  and  now  we 
have  come  round  to  beer  drinkers. 

2425.  I  suppose  most  of  the  spirit  drinkers  drink 
beer  too  ? — ^Yes  ;  I  have  examined,  since  this  epidemic, 
in  a  hospital  I  am  attached  to — Guy's  Hospital — 
several  cases  of  alcoholic  neuritis.  There  have  beejj 
very  few,  and  I  have  at  least  tried  to  see  every  cas« 
There  were  only  three  or  four,  and  there  was  nothing 
whatever  to  indicate  to  me  that  it  was  arsenical  neu- 
ritis. They  had  no  pigmentation,  none  of  the  appear- 
ances of  the  eyes,  none  of  tie  raslies,  in  fact,  nothing 
to  suggest  that  it  was  arsenical.  I  am  not  much  of 
a  climcal  physician  now-a-days,  but  so  far  as  I  know, 
there  is  such  a  tiling  as  alcoholic  neuritis  and  such  a 
thing  as  arsenical  neuritis.  In  fact,  we  have  neuritis 
from"  other  forms  of  metallic  poisoning  than  arsenic, 
lead,  for  instance. 

2426.  But  still,  granting  there  is  such  a  thing  as 
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aluoliolic  neuritis,  arsenical  neuritis  simulates  it  muck 
more  closely  than  does  lead  ? — Yes. 

2427.  And  more  closely  than  diphtheritic  paralysis  ? 
—Yes ;  because  there  are  otlier  symptoms  which  guide 
you  to  a  diagnosis. 

2428.  {Chairman,)  What  do  you  say  as  to  the  cumu- 
lative action  of  arsenic  .' — Tlie  term  cumulative  or  ac- 
cumulative can  he  only,  I  tliink,  a  relative  term.  All 
poisons  are  in  a  sense  cumulative.  Even  rapidly  ex- 
creted alkaloids,  such  as  strychnine,  show  a  cumula- 
tive action  when  small  safe  closes  are  given  at  too 
brief  intei-vals — that  is,  before  the  major  portion  of 
the  previous  dose  has  been  excreted.  I  have  seen  many 
cases  of  strychnine  given  in  small  doses,  and  when  a 
patient  has  taken  a  certain  number  of  doses  the  strych- 
nine spasm  comes  on,  no  doubt  due  to  the  cumulative 
action  of  the  strychnine.  I  believe  that  arsenic  is  no 
more  ctumulative  than  many  othex  poisons  which  are 
rapidly  excreted.  There  are  poisons,  of  course,  which 
are  only  slowly  esicreted,  and  distinctly  cumulative 
poisons,  -lead  for  instance.  The  patient  may  take  a 
fraction  of  a  grain  of  lead  per  diem  in  an  article  of  food 
or  drink,  and  dies  eventually  from  lead  poisoning,  and 
you  will  find  several  grains  of  lead  in  his  body,  in  his 
liver  especially,  the  accumulation  of  many  days.  I 
know  of  no  observation  of  a  similar  chanacter  with  re- 
gard to  arsenic:  Even  in  the  acute  cases  I  liave  only  once 
found  more  than  half  a  grain  in  the  liver.  More 
(X)mmonly  after  a  death  from  acute  arsenical  poisoning 
you  will  find  a  half  or  tlinee  quarters  of  a  grain.  When 
arsenix;  is  given  in  repeated  small  doses,  eitlier  tolerance 
is  established,  as  in  the  rare  cases  of  the  arsenic  eaters, 
almost  unknown  in  this  country  ;  or  what  I  may  term 
the  input  or  the  output  of  the  drug  are  balanced  before  a 
fatal  dose  accumulates  in  the  body.  That  is  probably 
what  occurs  in  the  majority  of  cases  where  arsenic  is 
given  medicinally  without  producing  toxic  results.  Or 
again,  the  toxic  amount  is  reached  in  the  body  before 
tihe  point  at  which  input  and  output  are  balanced.  I 
may  illustrate  it  in  this  way  :    If  the  daily  dose  be 

a-  0'22  of  a  gi-ain,  and  we  assume  that  one-fifth  of  the 
the  absorbed  amount — 1  am  not  speaking  of  that  remaining 
in  the  intestinal  tract,  but  the  absorbed  arsenic  is 
Qxcreited  daily — when  there  is  0-9  of  a  grain  in  the  body 
the  imput  and  the  output  would  be  balanced  ;  that  is 
to  sa,y,  9-lOths  of  a  grain  would  be  in  the  body  on  a 
certain  morning,  and  to  give  a  patient  the  ordinary  dose, 
•22  would  bring  it  up  to  1'12.  He  excretes  l-5th  of  that 
amount  during  tlie  day,  and  you  will  observe  that  tlie 
input  and  the  output  become  balanced.  He  takes  about 
a  fortnight  to  arrive  at  that. 

2429.  (Dr.  Whitdcgge.)  That  hinges  on  the  assump- 
tion of  the  l-5th  elimination  ? — Yes. 

2430.  Is  that  based  on  any  data,  or  is  it  merely  an 
illustration  ? — Merely  an  illustration.  If  you  take  it, 
on  the  other  hand,  that  1-lOth  only  is  excreted,  the 
same  condition  will  be  arrived  at  in  about  three  weeks, 
but  the  body  will  tJien  contain  about  2  grains,  whicli 
is  A  fatal  dose.  Certainly,  from  the  observation  of  tlie 
amount  of  arsenic  excreted  in  the  urine,  I  do  not  tliink 
that  the  excretion  would  give  less  tihan  1-lOtli  of  the 
amount  taken. 

2431.  Of  tho  amount  present  an  tiie  body  ? — Yc«. 

2432.  The  amount  taken  wouid  be  differeoit? — Yes. 

2433.  In  whatever  comlbination  or  locality  ? — Yes,  it  is 
excreted  veiy  rapidly  at  first,  at  least  iu  relatively  large 
ikiivfjuuts,  aixl  tlien  it  gi-aduaily  tails  off. 

2434.  You  gave  us  .some  instancoe  in  whk-li  it  was  found 
two  montliB  after  ceasing  to  take  the  aiscjiicated  beer, 
'did  you  not? — ^Yes  ;  in  tliat  case  there  must  have  been 
some  small  portion  iietajined.  Others  have  found  it  often 
after  longer  periods  in  very  minute  quantities. 

2435.  Why  do  you  adopt  l-5th  and  1-lOth  as  illustra- 
tions? I  presume  you  regard  them  as  approsimaitely 
correct  ? — Paitly  for  tliSs  reason,  if  you  give  arsenic  to  a 
])8rson  you  cease  to  detect  it  in  the  urine  generally  within 
a  fortnight  or  tliroo  weeks.  The  quantity  after  that 
period  is  in  arty  case  almost  infinitesimal. 

2436.  And  in  tlie  tiissjues  of  a  person  you  would  not  be 
a'jle  to  take  tliat  amiiount  into  account? — No  ;  ibub  when 
ymi  take  it  into  aooount  14  days  after  deatli  it  is  very 
small.  l-70th  of  a  grain,  I  tliink,  has  been  found  14  days 
after  talcing  ai'senic.  If  you  ceiise  giving  arsenic  on  my 
assumption  of  l-5th  or  "l-lOth  it  disapi^eais  from  th'n 
body  in  the  same  time  that  it  took  to  raise  it  to  that 
point.    That  is  mathematically  coiTect,  I  believe. 

2437.  Is  tliat  so?  If  l-5th  or  1-1 0th  of  the  residual 
store  in  the  body  disappears  in  the  course  of  each  day,  it 


would  gradually  reduce  the  amount  of  arsenic  eliminated  zv. 
every  day,  and  it  might  take  an  indefinite  time  to  reduce  'J'.  Uteventon. 

the  amount  / — It  would  theoretically  take  an  infinite  time,  

but  it  would  be  practically  reduced  to  zero  in  the  same  ^wl. 
time  that  it  took  to  raise  it  to  the  amount. 

2438.  (Sir  William  Church.)  Th.a,t  is  to  say,  as  recover- 
able in  the  excretions  and  the  urine? — 1  am  speak iii^ 
tlieoretioally. 

2439.  (Dr.  Whitelegge.)  If  it  takes  .an  infinite  time,  as 
I  thought  we  agreed,  to  eliminate  by  that  proces*  of  l-5th 
of  the  residual  store  being  removed  daily,  and  taking 
also  your  other  propositioiii  that  it  takes  tlie  same  time 
to  eliminate  that  it  takes  to  enter  into  the  system,  won  Id 
not  that  mean  that  you  must  be  taking  the  dose  of  arsenic 
for  an  indefinite  period  ? — Yes,  it  would  theoretically,  of 
course.  But  may  I  just  illustrate  it  in  this  way.  fciiii> 
pose  you  give  a  daily  dose  of  22  of  a  grain,  I  have  been, 
calculating  out  the  amount  which  would  be  present  at  the 
end  of  each  day,  the  amount  added  on  each  day,  and  the 
amount  excreted  each  day.  The  amount  reaches  in  2i 
<la,\a  1'96  grains,  that  is  theoretically  the  total  amount 
which,  would  be  present.  Then  I  suppose  that  that 
arsenic  ceases  to'  be  given,  and  in  21  days  it  is  x'educed  to 
■02  of  a  grain  in  the  whole  body. 

2440.  Is  that  on  the  basis  of  a  constant  daily  eliiniua- 
tioii  of  equal  amount  ? — IS  o,  a  constant  fraction  of  thp 
amount  in  the  body.  It  is  obvious  that  if  you  give  a 
certain  amount,  and  say  1-lOth  of  a  grain  is  excreted  per 
diem,  you  very  quickly  get  the  whole  of  the  arsenic  out 
of  the  body. 

2441.  But  your  suggestion  is  that  the  quantity  is  not 
1-lOtli,  or  any  other  fixed  amount,  per  diem,  bur  alwa\  s 
amounted  to  l^th  or  1-lOtli  of  the  remaining  arsenic ; 
1-lOth  or  l,-5th  of  the  whole  amount  in  the  body  ? — Yes. 

1  am  assuming  that  when  you  give  the  arsenic,  l-5th  or 
l-lOoh  of  the  wJiiole  amount  in  the  bodiy  goes  out  y.ur 
diem,  and  in  the  14  or  21  days,  aoooixiing  to  the  excre- 
tion, or  the  fraction  of  excretion,  you  get  the  amount  in 
the  body  constant  ;  and  then  I  assume  that  you  cut  off 
the  arsenic  altogether,  and  m  a  corresponding  perlud 
pr;ict;cally  the  wliole  of  the  arsenic  disappears. 

2442.  (Cliairman.)  If  it  disappears  at  the  late  of  l-5th 
of  the  quantity  given  out  per  day,  it  would  be  very 
quickly  all  gone? — ^Yes. 

2443.  l-5th  is  20  per  cent.  It  is  the  compound  interest 
princii])le.  In  e.gM  or  ten  days  there  would  be  quite  an 
i!Ujperceptible  quantity  left? — Yes,  theoretically.  It 
■would  jiractically  all  disappear  in  14  days. 

2444.  (Dr.  Whitelegge.)  I  am  afraid  I  do  not  follow, 
but  nerhaps  I  shall  see  it  more  clearly  in  the  print 
of  your  ewdence? — ^If  it  is  not  clear,  I  should  be  happy 
to  explain  it. 

2445.  Assuming  that  1-lOth  disappears  in  a  day,  you 
tell  us  that  at  the  end  of  a  very  few  weeks  it  would  bo 
reduced  to  a  very  small  quantity,  which  I  should  imt 
have  anticipated  as  I  understand  the  matter. 

2446.  (Chairman.)  It  is  just  the  jJi'inciple  of  com- 
pound interest.  If  a  person  loses  his  i>roperty  at  tho 
rate  of  5  per  cent,  per  annum,  j-ou  can  easily  tell 
how  much  he  will  have  after  twenty  years  ?— Assuming 
that  you  have  arrived  at  a  stage  tit  which  the  body 
contains  "SB  of  a  grain  of  arsenic,  and  you  give  iw 
more,  in  a  -week  it  will  be  reduced  from  'SB  to-  '1^ 
and  in  another  weeik  it  would  have  jiractioally  dis 
appeared. 

2447.  It  depends  on  the  hypotliesis  of  the  quantity 
disappearing  bearing  a  fixed  proportion  to  the  quantity 
that  is  in  ? — Yes. 

2448.  Your  calculation   is   perfectly  correct   there.  Elimination 
but  -whether  the  assumption  on  wlTich  you  found  it  is  of  a  single 
true  or  not  must  be  a  matter  of  lobseiTation  or  guessing  large  dose, 
as  to  what  is  probable? — Yes  ;  I  ibrouglit  forward  that 
illustration,  because  if  you  give  .arsenic  to  a  person, 

say  one  dose,  you  will  find  la  considerable  quantity  the 
first  dav  and  it  rapidly  diminishes  day  by  day,  until 
in  from  seven  to  twenty-one  days  it  all  disappears. 
If  it  were  not  rapidly  excreted  the  amount  which  would 
acoumulate  in  tlie  body  would  very  quickly  far  exceed 
a  lethal  dose. 

2449.  Do  you  reckon  a  lethal  dose  the  total  quantity 
that  may  be  in  the  body  at  any  time? — I  mean  the 
quantity  whicli  has  actually  destroyed  the  life  of  a 
human  l-»eing. 

2450.  2  grains  of  arsenic  in  one  dose  would  destrov 
the  life?-— Yes. 

2451.  Does  it  'follow  from  that  that  there  might  be 

2  grains  of  arsenic  in  the  bodv.  and  vet  that  it  misiht 
b',  quite  innocuous?^ — ^We  know  that  there'  are  arseni* 
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eaters — we  do  not  meet  them  in  this  country  ;  I  have 
only  met  one — and  the  oixiinary  medical  experience 
shows  that  if  you  give  considerable  quantities  day  by 
day  exceeding  the  ordinary  dose,  you  very  quickly 
arrive  .it  a,  time  at  which  the  patient  shows  signs  of 
being  poisoned  by  it. 

Individua)         2452.  {Sir  William  Church.)  Do  you  Jinow  the  largest 
suBceptibiliiy  dose  anyone  has  taken  with  impunity  for  any  length 
to  arsenic.      of  time? — have  heard  of  30-minim  doses  being  given, 
which  is  heroic  treatment. 

2353.  How  many  times  in  the  24  hoiirs'? — Two  or 
three  times. 

2454.  (Chairman.)  Of  Fowler's  solution ?— Yes  ;  30 
minims  at  onoe  ;  over  a  quarter  of  a  grain. 

2455.  That  would  be  a  quarter  of  a  grain  a  diayT — 
That  is  given  twice  or  three  times  a  day,  but  T  do 
not  think  the  majority  of  people  would  becir  chat 
quantity. 

2456.  In  that  way  in  four  days  3  grains  of  axsenic 
would  be  taken  into  the  system  1 — Yes. 

2457.  And  some  of  it  would  have  perhaps  disap- 
peared ? — ^Yea. 

2458.  Your  statement  is  that  8  minims  three  times 
a  day  is  a  full  dose  ? — thint  that  is  the  ordinary  full 
dose  you  give  to  outpatients. 

2459.  It  means  a  little-  more  than  l-5th  of  a  grain 
per  day? — Yes.  It  is  the  maximum  pharmacopoeia 
dose.  I  particularly  enquired  for  the  dose  of  the  Man- 
chester physicians,  and  the  largest  dose  I  heard  they 
had  been  given  was  30  minims,  a  quantity  iwhich  Sir 
William  Church  has  given,  but  I  find  it  was  common 
to  out-patients  to  begin  and  continue  8-minim  doses. 

2460.  (Sir  William  Church.)  I  do  not  think  that  is 
common  in  London? — I  do  not  think  so  either.  I  was 
rather  surprised  to  find  the  amount  wasi  so  large.  I 
should  have  thought  four  or  five  minims  to  begin  with, 
and  then  rise  to  eight,  was  the  usual  thing. 

2461.  (Dr  Whitelegge.)  What  is  the  smallest  amount 
of  arsenic  that  has  been  found  to-  prove  harmful  in  me- 
dico-legal imvesibigations — ^one  dose  or  repeated  doses?  I 
am  thinking  of  chronic  arsenical  jDoisoning? — I  have 
known  f  of  a  grain  bring  a  person  within  an  ace  of  her 
death. 

2462.  That  you  would  consider  an  acute  case  ? — Yee. 

2463.  There  are  no  figures  you  can  g;ive  to  us  about 
clironic  arsenical  poisoning,  are  there? — No,  except  ox- 
oeptional  cases.  I  think  Dr.  Dixon  Mann  will  tell  you 
about  a  servant  of  a  friend  of  hi^  to  whom  he  gave  a 
5  niiniim  dose  of  liquor  arsenicalis,  which  would  be  equal 
to  someithing  less  than  l-20th  of  a  gifein,  three  times  a 
day,  and  she  had  arsenical  Hashes'  on  the  second  day.  But 
■that  is  an  exceptional  case.  I  think  one  of  the  Ameri- 
cans says  that  the  smallest  dose  wliich  has  produced  de- 
cidedly poisonous  symptoms  wa*)  about  something  less 
than  half  a  grain  given  in  divided  dos'es  for  several  days. 

2464.  (Chairman.)  Half  a  grain  per  day  for  sevBral 
days?— No',  half  a  grain  in  total.  But  that  is  very  ex- 
ceptional. 

2465.  (Dr.  Whitelegge.)  The  ajsendoal  poisoning  we 
have  under  consideration  in  connection  with  this 
epideimic  is  one  of  very  ismia-ll  doses,  is  it  not  ? — ^I  do  not 
know.  We  do  not  know  how  much  the  beer  contained 
which  most  of  them  <irank,  and  how  much  they  drajik. 
I  know  in  going  round  the  Crumpsall  Infirmary  I  aisiked 
each  patient  how  much  they  took,  and  they  would  say, 
"How  can  we  tell  you,  doctor?  Anything  we  ctould 
get."  One  man,  a  man  out  of  work,  admitted  15  pints 
a  day.  which  is  nearly  two  gallons.  That  was  his  nsiial 
tipple. 

Heavy  2466.  (Chairman.)  That  is  within  a  pint  of  two  gal- 

drinkers  Ions? — ^I  have  not  seen  the  cas-e  myself,  but  I  know  a 
affected  l>y  brewer's  man  in  the  liverpool  disiaiat  where  the  beer 
the  epidemic,  contained  on  artalysds  of  two  samples  l-7th  and  l-6th  of 

a  grain  per  pint  respectively  per  gallon,  and  lie  drank 

usually,  he  sacxi,  two  gallons  per  diem. 

2467.  Six  pints,  therefore,  will  contain  a  grain  of 
arsenic  ? — 'Yes'.  He  took,  according  to  his  own  account, 
a&suming  the  beer  when  he  'began  to  suffer  contained  tJie 
same  amount,  two  grains  of  arsenic  per  day. 

2468.  Was  he  poisoned  on  the  first  day? — No. 

2469.  Did  he  get  very  ill  on  the  first  day  ? — N'o  ;  he 
suffered  from  neuoritis  after  drinking  tlits  Lees'  for  some 
time.  Then  you  must  remember  that  the  man  who 
drink.":!  that  large  quan-tity  also  must  excrete  a  laj-ge 
am'ount  of  Drine.  and  3js  arsenic  is  ohieflv  excreted  by  the 
urine  the  presumption  is  that  it  very  quickly  ran  through 
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him.    The  arsenic  must  have  been  in  a  very  limited  con 
dition. 

2470.  (Sir  William  Church.)  It  is  also  probable,  is  it  ^.^  — 
not,  that  the  beer  did  not  always  contain  that  amount  '  " 
of  arsenic  ? — It  is  probable  it  did  not.  When  he  was 
ill,  a  former  assistant  of  mine  examined  the  beer,  and  I 
saw  the  results  of  two  samples  of  beer  taken  on  two 
sejmrate  occasions.  One  was  '14,  and  the  other  '17  of  a 
grain  per  pint. 

2471.  One-sixth  of  a  grain  per  pint  is  one  and  a-half 
grains  per  gafion,  and  that  "17  of  a  grain  per  pint  is  on« 
and  a-'third  grains  per  gaillon  ? — ^Yes.  It  must  be  taken 
into  conaideration  witih  regard  to  this  'epidemic  tlliat  the 
beer  was  oniy  taken  at  ithat  one  partioulair  time,  and.  it 
is  quite  a  matter  of  speculation  whether  the  beer  always 
contained  as  much,  or  dess,  or  more  than  on  those  pajr- 
ticular  days  when^  Mr.  Groves  and  others  stopped  th« 
beer.  The  beer  that  had  Ijeen  hrewed  two  or  three 
months  before  would  -be  all  iConsimied,  as  these  light  ales 
are  consumed  witliin  a  fortnig^ht  of  their  'being  breiwed, 
very  often. 

2472.  How  many  specimens  of  beer  'have  shown  so 
large  a  proportion  of  arsenic  as  that? — do  not  know. 
I  did  not  myself  analyse  any  of  'these  highly  larseiucated 
beers  in  Manchester,  but  I  siliould  have  thought  you  had 
evidenoo  that  'they  did  contain,  some  of  them,  over  a 
grain  per  gallon. 

2473.  (Sir  If'ilUam  Church.)  One  and  a-half  grsiins. 
Practically  that  was  the  amount  found  in  the  case  I  have 
menltioned. 

2474.  (Chairman.)  We  Qiave  not  heard-  of  as  mudi  as  Ma.xim 
two  grains  per  gailon,  but  we  have  heard  of  as  much  as  quantit 
one  and  a-ihailf  grains  per  gaJllon  in  Liverpool.  You  give  arsenic 
us  in  one  case  one  and  a-tliird  grains,  and  in  another  one  found  ill 
and  a-half  grains  per  'ga:llon  ? — ^Ye-s. 

2475.  Have  you  anything  to  say  about  the  detection  Tests  f J 
of  arsenic  in  beer  and  its  quantitative  determination?  arsenici 
— There  are  three  tests  commonly  employed  for  the  beer, 
detection  of  arsenic  when  mixed  with  organic  matter 

in  small  amounts,  and  tliey  have  been  employed  for  esti- 
mating its  amount.  The  results  thus  obtained  are,  how- 
ever, estimates  only,  good  approximations  at  the  best, 
and  not  reliable  absolute  determinations  of  amounts.  In 
beer,  with  a  limited  amount  of  material,  say,  one- third 
of  a  quart — which  has  been  a  very  usual  amount  to  be 
sent  to  the  public  analyst — and  the  arsenic  present  in 
the  proportion  of  a  few  hundredths,  or  even  tenths  of  a 
gram  per  gallon,  absolute  and  accurate  determinations 
of  the  quantity  of  arsenic  present  are  impossible,  and 
approximate  estimates  only  can  he  made.  When  present 
in  the  proportion  of  a  grain  and  upwards  per  gallon,  th? 
ars'ermio  may,  however,  be  separated  as  a  weighalble  stil- 
phide.  The  tests  referred  to  are  Guitzeifs,  Reinsch^s, 
and  Marsh's  tests.  Gutzeit's  test,  based  upon  the  libera- 
tion of  arsenetted  hydrogen,  and  the  yellow  colour  pro- 
duced by  the  action  lof  this  gas  upon  mercuric  chloride, 
is  delicate,  subject  to  the  same  limitations  as  Marsh's 
test,  and  may  mislead,  since  other  substances  besides 
arsenetted  hydrogen  strike  a  yellow  colour  with  mercuric 
chloride.  Unfortunaitely,  when  the  colour  is  produced 
the  test  cannot  be  pushed  further  for  confirmation  that 
the  yellow  colour  is  due  to  arsenic.  Marsh's  well-known 
lest  in  its  modern  modified  form  is  very  -delicate,  except 
in  the  presence  of  som-e  sulphur  compounds.  It  needs 
great  care  and  much  time,  skill,  and  experience  to  work 
it  successfully,  and  avoiid  error  ;and  it  is  troublesome  for 
-beers.  It  should,  'however,  be  used  where  estimates 
of  minute  amounts  of  -arsenic  are  needed,  and  -by  way 
of  confirmation.  Reinsch's  test  is  ahout  as  delicate  as 
Marsh's  tost,  is  easier  to  perform,  more  rapid,  less  liable 
to  error,  and  -more  reliable  than  the  other  two  tests  men- 
tioned. It  succeeds  where  the  other  'tests  may  fail,  that 
is,  in  the  presence  of  sulphur  compounds.  It  succeeds 
when  you  have  present  the  yellow  sulphide  of  -arsenic. 
It  is  not  a  quantitative  test,  but  may  be  used  to  ascer- 
tain whether  arsenic  is  present  or  absent  in  more  than 
a  given  small  -proportion,  and  roughly  an  estimate  otf 
quantity  must  be  made  from  its  result.  It  is  applicable 
with  care  when  the  arsenic  is  present  in  the  form  of  its 
h:iwher  oxide — ithe  arseniates — when  properly  applied,  'but 
these  are,  -perhaps,  never  fomid  in  beer — at  all  events 
as  accidental  contamination.  By  it  (as  also  by  Marsh's 
test)  the  arsenic  may  be  obtained  in  visible  crystals,  and 
these  -may  -be  sulbjected  to  further  conifirmatorv  tests.  'Phe 
reasons  why  Reinsch's  test  was  recommended  by  the 
Brewers'  Oomimission  were  these :  — We  found  that 
Marsh's  test,  which  was  being  generally  used  in  Man- 
chester, was  giving  much  trouble  ;  that  beers  brewed 
rn  fresh,  cleansed  apparatus,  and  Tiartly  from  arsenic 
— free  sugar,  and  even  all  malt  and  hops,  often  contained 
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ar.senic  ;  that  it  was  desirable  to  use  a  simple  test  by 
wn.  which  each  gyle  of  beer,  and  even  each  barrel  of  beer 
could  be  readily  tested ;  and  that  provisionally  a  limit 
might  be  set  to  the  quantity  of  arsenio  in  safe  beers, 
'i'iioso  were  the  initmediate  problems  before  us,  and  we 
Jiad  to  advise  of  Dr.  Miller  ^and  tlie  chemists  working 
under  him  for  the  brewers  as  to  what  was  advisable  under 
the  circumstances.  We  put  tliis  limit  provisionally  in 
oonforence  with  JJr.  Delepine,  Dr.  C'outits,  aaid  others,  at 
1  per  million  of  arsenious  oxide — 0"07  grain  per  gallon — 
or  l-14th  grain  per  gallon.  The  now  well-known  test 
was  eventually  laid  down  in  a  form  to  meet  these  wants, 
for  the  use  of  the  brewers'  chemists,  so  that  these  might 
reoflily  separate  beers  into  two  classes — those  oontaiii- 
ing  less  than  1  per  million  of  arsenic  which  might  be 
passed  into  commerce,  and  those  which  ought  to  be  re- 
jected, or  subjected  to  further  analysis.  The  test  has 
succeeded  admirably,  and  in  reality  causes  the  rejected 
of  beers  containing  more  than  one  part  of  arsenic  per 
two  million  of  beer — ^aiboait  l-30th  grain  per  gallon  ;  .and 
in  skilled  hands  its  delicacy  is  even  very  much  greater 
than  this.  I  have  in  no  case  found  arsenic  by  Marsh's 
test  in  beer  where  I  liave  not  also  found  it  by  Reinsch's. 
Using  this  test,  I  find  that  by  far  the  larger  proportion 
of  beers  sold  in  London  and  tbe  southern  counties  are 
axeenic-free  ;  but  that  beers  sold  in.  several  parts  of  the 
kingdom  contain  small  quantities  of  arsenic — generally 
proportions  which  would  not,  as  I  believe,  prove  injurious 
to  health-  I  may  mention  l-200th  of  a  grain,  1-lOOth  of 
a  grain,  or  l-50th  of  a  gi-ain,  or  l-30th  of  a  grain  per 
gallon.  It  was  tJie  discovery  tliat  some  beers — even  all 
malt  beers — contain  small  quantities  of  arsenic  that  led 
us  to  investigate  brewing  materials  generally ;  and  this 
investigation  is  not  completed.  It  involv6.s  the  examina- 
tion of  hops,  malt,  grain,  yeast,  coal,  coke,  etc.  It  is 
now  easy  to  obtain  brewing  sugars  free  from  arsenic  ; 
it  is  not,  however,  so  easy  to  obtain  arsenic-free  malts. 
This  subject  we  are  working  at.  I  have  examined  large 
numbers  of  jams  and  sweetmeats — generally  made,  I  be- 
lieve. With  imported  glucose — for  arsenic,  but  in  no  case 
have  I  found  any  arsenio. 

2476.  {Sir  William.  Church.)  I  should  like  you  to  tell 
us  about  what  numbers  of  these  jams  and  sweetmeats 
you  examined  ? — think  I  can  give  it  to  you  approxi- 
mately. 

2477.  Were  they  obtained  in  London  or  in  the  country 
generally? — .In  London  and  the  southern  counties.  In 
January  and  February  last  I  examined  59  samples  of 
jams  and  sweetmeats  and  marmalades,  not  a  very  large 
number. 

2478.  Could  you  tell  us  at  all  what  food  substances 
are  likely  to  be  contaminated  with  'arsenic?  You  have 
had  great  experience,  and  I  should  like  to  know  whether 
you  have  ever  found  any  food  substances  contaminated 
with  arsenic  ? — In  cases  where  sulphuric  acid  is  used 
you  may  find  it,  but  I  do  not  find  it  in  any  food  stufi"s 
practically,  that  is,  in  an  appreciable  amount.  If  one 
takes  huge  quantities  of  material,  one  may  get  a  very 
minute  trace  of  arsenic,  but  if  you  taJte  any  reasonable 
quantity,  say  four  ounces  of  sweets  and  so  on,  you  are 
generally  not  able  to  detect  any  arsenic.  I  have,  in 
years  gone  by,  found  it  in  sweets  wihich  have  been 
coloured,  but  of  late  years  I  have  found  none. 

2479.  Have  you  found  arsenic  in  syrups  which  arfl 
used  for  making  temperance  drinks  1 — No  ;  I  have  ex- 
amined a  good  many  syrups  of  late,  but  I  have  not  found 
any  arsenic  in  them. 

2480.  Or  in  effervescing  drinks  made  with  kalis  and 
tartaric  acid? — 'I  have  not  examined  any  for  a  long 
time.  Sometimes  I  have  found  a  litle  lead  in  them. 
The  quantity  of  arsenic  present  in  those  must  be  very 
minute,  but,  of  course,  they  are  subjected  to  the  same 
accidents  as  glucose.  There  is,  however,  this  difference, 
I  believe  :  I  am  told  that  those  things  are  chiefly  made 
with  foreign  "-lucose,  and  we  know,  from  old  experi- 
ments made  25  or  30  years  ago,  that  the  glucoses  then 
were  very  impure  as  compared  with  thi-  present  daj'. 
They  did  occasionally  contain  arsenic,  but  in  late  years 
we  have  entirely  lost  sight  of  it. 

2481.  Have  you  examined  imported  glucoFe  ? — 1>  o  ; 
I  did  not  undertake  any  part  of  that  investigation. 

2482.  {Professor  Thorpe.)  Did  you  have  reason  to  be- 
lieve the  sweets  you  examined,  the  confectionery  and 
the  jams,  were  made  with  imported  glucose? — All  I 
know  is  that  I  am  told  that  the  imported  glucoses  are 
chiefly  employed,  but  I  do  not  know  that  of  mj^  own 
knowledge. 

2483.  Do  you  know  anything  about  the  colouring 


matters  which  are  used  in  connection  with  confec- 
tionery, whether  tliey  are  liable  to  contain  arsenic? — 
I  have  not  found  it  in  them. 

2484.  Do  you. know  that  the  vendors  of  such  articles 
usually  obtain  guarantees  from  the  manufacturers  tliat 
they  are  free  from  arsenic  or  other  deleterious  products? 
— Yes  ;  they  employ  a  skilled  chemist  to  advise  them 
on  tliotse  matters.  I  have  had  it  alleged  in  cases  of 
death  that  it  was  from  the  coloured  sweets  children 
had  eaten,  but  I  found  no  arsenic,  and  when  I  adminis- 
tered the  colouring  matter  in  large  quantities  to  ani- 
mals, I  found  it  as  a  rule  innocuous.  Of  course,  there 
are  certain  colours  which  are  injurious. 

2485.  I  tliinlv  we  may  summarise  what  you  have  told 
us  in  this  way,  that  you  are  of  opinijon  that  tOiis  outbreak 
i.f  arseiiicai  poiiisoning  is  to  be  entareiy  attribiifeil  to  bter, 
to  beer  which  has  been  made  fromi  glucose,  itself  made 
hy  means  of  sulphuric  acid  containing  arsenic  ? — Yes. 

2486.  Are  you  'cf  opinion  that  the  ouitbreak  is  jHrnstd- 
caLly  wboily  to  be  ■atuibuted  to  that  caiuse  ? — I  know  of 
no  otlier  cause. 

2487.  Are  you  also  of  opinion  thalt  itiliere  is  no  reason 
to  suppoiso  that  othier  forms  of  food  or  drinks  contain 
.■irsenic  in  quaMtitiiea  to  alaim  the  pulblic  mind  ? — ^I  am 
of  tliat  opinion. 

2488.  {Dr.  ll'hitdegge.)  Would!  there  not  be  the  same 
risk  as  regaixk  otdier  articles  of  food  into  which,  glucose 
enters  ? — Yes. 

2489.  Do  yiou  regard  the  recent  epidemic  as  an  acci- 
dent ?— Yes. 

2490.  Wliioh  accident  might  ha,ve  happened  to  glucose 
destined  fur  other  consumption  than  that  of  beer  ? — 
Yes  ;  I  think  I  inay  saj'  thait  tJiose  eoim.ected  with,  food 
products,  beer,  and  so  on,  Jiave  relied  on  the  fact  that 
every  gilucuso  maiiufactmrer — and  I  tiliink  there  are  only 
10  or  11  in  this  countrj" — ^empJioj^ed  akillled  assistance 
and  iskilded  advice. 

2491.  Tinh  one  did  not,  iwe  gaitlier  ? — The  advice  was 
not  effectual.  He  was  supposed  to  hiave  employed  it. 
I  do  not  attend  to  apportion  any  amount  of  blaime,  but 
there  was  a  'lack  of  scienitdfic  isupervieion  tOiere. 

2492.  The  expeit  icoananittee's  test  was  intended  as  a 
provision al  measure,  was  it  not  ? — ^Yes. 

2493.  Am  I  night  in  supposing  tlliat  the  degree  of  deii- 
caoy  that  has  been  assigned  to  it,  first  a&  showing  one 
pare  iin  a  million,  and  'latterly  as  shoiwing  sibiiU  more 
lu/imitfi  fractions,  depends  on  the  .amount  of  liquid  tak'P^ 
— tliat  if  the  amount  of  beer  were  doubled  it  would  be 
i.wice  as  deliicaite  ? — No,  I  do  not  think  it  would. 

2494.  Not  even  if  evaporated  down? — No.  With  re- 
gard to  the  application  of  that  test,  when  we  eaiaporaite 
large  quantities  dt)wn  we  introduce  a  difficulty  in  the 
way  of  maniipulation.  Bui  I  know  that  if  you  take 
1-lOOt.h  of  a  giiiain,  and  add  it  to.  ibeer,  and  op.enate  on 
200  cubic  centimetres  you  may  at  once  detect  it. 

2495.  Assuming  for  the  sake  of  argument  that  arsenic 
were  present  in  beer  in  the  form  of  arsenious  acid,  would 
this  tesit  reveal  its  presence  ? — Yes.  If  you  have  suffi- 
cient acid.  That  is  where  it  usually  fails.  You  want 
sufficienit  acid,  and  long  boiling. 

2496.  {Chairman.)  Sufficient  hydrochloric  acid? — Yes. 

2497.  And  ho'W  donig  .boiling  ? — ^We  empiiioyed  45 
miiniuites.  If  you  employ  10  miniites  or  a  qiiarte.r  of  an 
hour,  .and  you  have  arsenic  acid  present,  you  fail  to 
detect  it. 

2498.  Will  three-quarteiis  of  an  hour's  boiling  deposit 
all  the  areenic  on  .tflie  copper? — .1  cannot  'sa.y.  It  diveti 
not  take  .all  of  it  oult,  but  it  does  take  a  sufficient  'j'lan- 
tity  to  enlalble  ymi  to  .detect  it  easily.  I  miight  explain 
tliat  tOie  xeductioin  of  the  arsenate  depends  on  the.  iprc^- 
seiiice  of  some  reducing  a.!Tent :  geneTallv  it  is  a  trace  of 
sub-choride  of  copper  dissolved  by  the  hydrochloric 
acid  used.  You  m'U>t  h'ave  som.e  reducing  agent  pre- 
sent. It  miglit  be  thiat  in  beers  the  sugars  exercise  a 
reducing  effect. 

2499.  If  you  used  a  sufficient  quantity  and  boil  it  for  a 
long  time? — You  do  not  boil  it  down  much. 

2500.  It  would  be  too  difficvilt  for  practical  purposes 
except  in  rare  ca.ses  ;  but  stiH  it  would  not  be  possible  to 
boil  diown  two  or  three  gallons  of  beer  to  quite  a  small 
quanjity,  say,  a  quarter  of  a  puit.  It  would  be  a  long 
process  perhaps  ? — ^You  get  i1  exceedingly  syrupy,  and 
them  you  get  oliarring. 

2501.  Would  there  be  a  difficulty  in  getting  the  whole 
arsenic  out  by  some  proper  chemical  test,  .supposing  it  is 
sj-rupy,  thick,  and  all  the  arsenic  remaining  in  it  ? — You 
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mast  oxidise  iho  organic  matter  and  get  it  clear,  and 
tliiAii  yo'U  must  employ  Marsh's  test  oi'  precipitaition  as  the 
siiipjude  ;  but  whieoi  you  have  very  minute  quantities  of 
'  anseiiic  the  sulpliLde,  altJiougii  insoluble,  is  sufficiently 
soluble  to  prevent  the  formation  of  precipitate  when 
you  have  minute  fractions  of  a  milligramme  present. 

2502.  But  supposnig  you  push  it  to  the  very  utmost, 
and  boil  it  down  until  it  is  dry,  and  then  chiar  it,  yoii 
oould  volatilise  tlie  whole  arsenic  out  of  it,  could  not  you  V 
— You  can  by  distilling  tliat  diar  with  hydlrochlonic'  acid. 

2503.  So  that  there  is  no  impossibility  in  taking  a 
la.rye  c[uan'tity  and  finding  all  the  aa-senic  in  it? — No,  by 
distilling  it  with  hydrochloric  acid. 

2504.  It  is  a  difficult  process,  ibut  witliin  the  reach  of 
chemical  skill  ? — Yes. 

2505.  To  get  tb«  wihiolo  of  the  arsenic  in  four  or  five 
gallons  of  beer?— Yes  ;  but  when  you  remember  that  wo 
were  adnd'sing  th|6  brewers  as  to  how  they  should  test  their 
product  such  a^  test  was  out  of  the  question. 

2506.  I  quite  understand.  I  think  Dr.  Whitelegge 
spoke  of  the  boiling,  and  I  wanted  just  to  make  stir©  that 
boiling  down  v/ould  succeed  to  any  extent ;  but  it  is 
obvious  th^at  it  is  not  a  method  practicable  in  ordinary 
work  ? — Yes. 

2507.  (Frofcssor  Thorpe.)  I  think  Dr.  >Steven?on 
thought  he  was  asked  in  reference  to  the  process  lie  was 
describing. — {To  Chairman.)  I  ithink  you  yourself  wished 
bo  know  whether  it  would  lie  po?isible  after  boiling  down 
beer  to  get  arsenic  out  by  some  jjrocesis. 

(Witness.)  May  I  say  in  answer  to  that,  that  of  course 
you  can  iboil  down  beer,  get  a  solid  residue,  distil  that 
with  hydrochloric  acid,  and  get  the  whole  arsenic  in 
your  distUlate.  Then  'witli  Marsh's  test  you  miay  get  it 
out,  or  if  it  is  present  in  a  larger  proportion,  you  may 
precipitate  it  as  a  sulphide  and  ^weigh  it,  but  you.  must 
havt'  sometliLng  beyond  a  small  amount  to  get  the  eul- 
pli'de. 

2508.  (ClLairman.)  That  would  he  \a,  way  of  finxiing 
whether  there  is  as  much  as  l-200th  of  a  grain  per  gal- 
lon?— ^Then  you  would  ha.vo  to  use  Marsh's  test. 

2509.  But  you  could  do  it? — ^Yes.  If  you  have  to 
separate  l-20Oth  of  a  grain  by  boiling  down  and  distill- 
ing, and  precipitating,  you  have  such  a  volume  of  liquid 
that  you  would  not  'be  ^alble  to  get  the  preoipitate  down 
or  collected. 

2510.  It  would  be  alniost  jmpraotiicable,  but  if  the 
research,  was  needed  to  test  beer  to  the  v«ry  utmost 
it  could  be  done? — Yes. 

2511.  There  is  the  question  of  how  much  is  due  to 
arsenic  in  malt.  You  have  saad  it  is  now  easy  to  obtain 
brewing  sugars  free  from  arstiric,  but  it  is  ruot  so  easy 
to  obtain  arsenic-free  cnaialt.s.  Can  ycu  tell  us  how  much 
aipsenio  per  gallon  has  gone  into  beer  through  the  malt 
.alone? — Not  from  my  own  experiments;  but  I  know 
tihat  Dt.  jMi'ller.  wlio  has  oanied  out  the  experimients, 
has  found  las  mudh  as  l-40th  of  a  gradn  of  arsenic  per 
pound  of  malt. 

2512.  How  much  would  that,  give  to  the  gellon  of  beor  ? 
— if  '.t  was  brewed  altogether  from  malt  it  would  give 
2  and  l-3rd  times  that.  Mhiiltiply  l-40t'h.  by  2  and 
l-3rd,  and  you  will  get  the  amount  in  the  beer,  2  l-3rd 
pounds  of  malt  being  used  for  a  gallon  of  beer.  That 
is  beer  of  the  isbandard  gravity.  It  would  be  something 
like  l-15th  of  a  grain,  in  a  gallon. 

2513.  (Sir  William  Church.)  We  have  also  had  infor- 
miatiion  that  in  tlie  process  of  brewing  there  is  a,  waste 
of  arsenic  ;  that  is  to  say,  you  do  not  find  the  calculated 
amount  in  the  finished  beer  that  yxm.  should  have  from 
whiat  is  in  the  ingredieobs? — .Tlhe  amount  in  the  sul- 
phuric acid  does  not  go  in-to  tihe  sugiar,  tlie  dhar  and  other 
processes  taking  it  out.  In  the  prooess  of  "brewing  un- 
dotibtedly  the  yeast  has  a  selective  power  for  arsenic, 
and  the  yeast,  as  the  brewers  will  tell  you,  acts  as  a 
gauge  for  th©  beer.     It  appears  to  take  up  the  arsenic 
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in  appreciable  aimounts,  and  to  purify  the  beer.  And 
then  tJie  yea.st  em,plo.yed  for  bre'wing  other  beers  com-  x.  Sten 
munioates  the  ai'senic  to  thean,  but  in  a  very  diminished  — 
amount.  13  Mar, 

2514.  (Chairman.)  Do  you  think  such,  yeasts  being 
sold  to  'bakers  is  a  source  of  danger  in  respect  to  the 
bread  ? — I  think  not. 

2515.  Tlie  quantity  of  arsenic  in  the  yeast  would  be 
60  small  used  for  bread  that  it  weuld  not  give  any  ap- 
preciable quantity? — I  think  Dr.  Niven — ^proibably  you 
have  had  his  evidence- — ^had  a  gi'eat  many  bread.s  ex- 
amined early  on  in  the  epidemic,  and  I  don't  think  he 
found  any  appreciable  quantity  of  arsenic  in  them. 
Tliat  is  what  I  should  expect. 

2516.  We  have  seen  the  great  difficulty  of  detecting 
small  quantities  in  the  finished  beer.  If  the  substances 
put  into  the  beer  are  separately  examined  could  we 
keep  out  arsenic,  or  put  only  a  very  small  quantity  into 
the  beer? — ^Yes. 

2517.  Supposing  we  have  performed  practical  tests  on 
the  malt  and  the  ho'ps  and  the  yeast  and  the  brewing 
sugar,  if  any  is  uised,  then  can  we  be  sure  that  there 
will  be  l0s.s  than  1- 100th  of  a  grain  per  gallon  in  the 
beer  ? — ^I  should  not  like  to  pledge  myself  to  1-lOOth  of  a 
grain,  but  it  would  be  very  small.  I  should  think 
that  probably  you  might  bring  it  to  double  that  amount 
—1-50. 

^18.  Oould  you  bring  it  to  a  smaller  amount  than  is 
perceptible  by  the  most  delicate  use  of  the  Reinsch 
test  ? — No ;  I  can  detect  1-50  of  a  grain  per  gadlon  by 
the  Reinsch  test. 

2519.  (Fiofcsssor  Tlwiye.)  Do  you  mean  to  imply  that 
if  you  apply  the  tests  severally  to  the  various  things, 
the  cumulative  effect  of  having  to  let  slip  some  quantity 
of  arsenic  which  was  not  detected  would  be  that  the 
finished  heer  would  contain  as  much  as  1-lOOth  of  a 
grain  ? — did  not  quite  mean  that — that  if  you  examine^! 
all  tlie  things  separately ;  but  until  malt  is  made  with 
greater  care  than  it  is  at  present  you  may  get  l-50th 
of  a  grain  per  gallon.  When  you  exclude  gas  coke 
especially,  and  the  malt  is  cleansed,  and  so  on,  you  may 
reduce  it  to  a  very  s.mall  amount.  By  the  exclusion  of 
arsenical  fuels  for  drying  the  malt  and  by  care  in  pre- 
paration you  may  reduce  that  to  practically  nothing ; 
and  it  is  the  same  with  regard  to  the  sugar  and  xhe 
ho.ps,  but  not  much  hop  is  used  in  each  hrew,  and  I 
do  not  think  hops  add  any  considerable  amount.  If 
you  examine  all  those  separately,  and  exclude  arsenic, 
your  finished  beer  will  contain, — I  do  not  like  to  pledge 
myself  at  present,  but  I  should  say  not  more  thaji  l-50th 
grain  per  gallon,  and  probably  less  than  1-lOOth. 

2520.  (Chairman.)  So  that  we  can  probably  secure 
that  the  beer  contains  less  tlian  the  smallest  quantity 
perceptible  to  the  Reinsch  test  ? — ^I  do  not  know. 

2521.  If  you  secure  the  purest  materials  by  practical 
methods,  can  we  assume  that  the  arsenic  would  be  less 
than  would  be  shown  by  the  Reinsch  test? — ^I  do  not 
know,  because  the  Reinsch  test  will  often  discover  less 
than  1-lOOtli  of  a  grain  per  gallon.  I  do  not  like  to 
limit  the  test. 

2523.  (Dr.  Whitelegge.)  Has  it  been  the  practice  j^j^.^].. 
amongst  public  analysts  to  look  for  arsenic  in  beer  j.  ^, 
prior  to  the  epidemic  ? — believe  not.  I  am  a  public  fmalys" 
analyst,  but  unfortunately  I  had  not  any  beer  to  before 
examine  for  months  before  this  epidemic.  I  should  epiden: 
think  as  a  rule  they  would  not.  I  know  they  thought 
this  was  done  under  tlie  Excise,  who  bad  power,  they 
believed,  to  stop  the  use  of  injurious  ingredients. 

2533.  Do  yo'ii  think  tliiat  at  the  present  time,  and  in 
future,  public  analysts  would  examine  sam.ples  of  beej  and  sii 
submitted  to  them  under  the  iSale  of  Food  and  Drugs 
Aot,  for  arsenic  ?■ — ^I  am  sure  they  would. 

2524.  As  a  matter  of  routine  ? — ^Yes. 
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Statement  on'  behalf  of  Messrs.  Nicholson  and  Company. 


"  ''{3Ir.  Simpson.)  My  lord,  may  I,  uu  behalf  of  Messrs. 
Nicholson  and  Company,  chemical  manufacturers,  of 
Lbeds,  hand  to  your  lordship's  Commission  a  state- 
ment which  has  been  prepared?  And  in  doing  that, 
I  should  like,  on  their  behalf  to  express  their 
obligation  to  the  Commission  for  the  consideration 
(which  has  been  shown  to  them,  and  is  proposed 
;  to  be  shown  to  them,  in  postponing  at  any  rate 
some  part  of  their  examination.  When  I  say  that  only 
,  on  Saturday  last  we  finished  a  second  inquest  of 
something  like  ten  or  eleven  days,  in  which  their 
position  was  subjected  to  the  very  severest  criticism, 
your  lordship  will  understand  how  much  they 
appreciate  the  consideration  that  has  been  shown 
to  them.  My  lord,  I  understand  that  the  rule  of  the 
Oommission  is  that  counsel  or  solicitors  should  not 
appear  before  you.  We  do  not  wish  in  any  way 
to  inifringe  that  rule,  but  mighit  I  suggest  tliat  it  miglit 
be  of  service  at  a  later  period  of  the  Oommission, 
inasmuch  as  there  is  a  large  mass  of  papers  in  cor- 
nection  with  this  maitter,  which  are  within  my  know 
ledge  (having  conducted  the  case  on  their  behalf), 
'  that  I  might  be  allowed,  if  it  be  necessary,  .simply 
to  attend  for  the  purpose  of  to  some  extent  assisting 
'my  clients  and  the  Royal  Commission  by  the  produc- 
tion of  any  documents,  or  by  giving  any  other  informa- 
tion that  might  be  of  service  to  the  Commission. 

(Chairman.)  Certainly;  the  Oommission  will  be  glad 
if  you  will  attend  on  such  occasions,  and  be  ready  ta 
give  information. 

{Mr.  Simpson.)  If  your  lordship  pleases.  Tlien  I 
understand  that  the  arrangement  is  that  this  statement 
should  be  handed  in  now  on  behalf  of  my  clients- 
If  the  Commission  could  see  their  way  to  it — ^althoucrh 
I  do  not  press  it  strongly  on  their  behalf — to  post- 
pone even  the  public  reading  of  that  document  until 
the  action  with  Bostock's  has  been  disposed  of,  it 
might  be  a  convenience  ;  because  then  we  sliould  avoid 


raising  before  this  Commission  any  contentious  matte; 
as  between  us  and  Messi-s.  Bostook.  If  the  Commission 
could  see  their  way  to  do  that,  to  take  the  statement 
and  not  at  present  to  .publicly  read  it,  to  leave  both 
the  statement  and  its  cross-examination  over  until  the 
Bostock  action  has  been  disposed  of,  when  we  shall 
have  '  dealt  with  all  the  contentious  matter — and  this 
is  not  a  convenient  place  to  deal  with  that — it  might 
facilitate  matters. 

(Chairman.)  The  Commission  are  willing  to  receive 
the  statement  which  you  now  put  in,  and  to  postpone 
to  a  suitable  time  the  public  reading  of  it,  and  the 
putting  of  any  question  upon  it  that  the  Commission 
may  desire  to  put. 

(Mr.  Simpson.)  If  your  lordship  pleases.  Then  I 
will  put  this  statement  in,  and  say  that  my  clients  feel 
it  their  absolute  duty  to  give  the  Coininission  every 
assistance  in  every  way  that  is  possible  ;  and  I  am 
verv  much  obliged  to  your  lordship. 

(Chairman.)  It  must  be  understood  that  the  post- 
ponement shall  be  till  a  convenient  and  suitable  time. 
We  cannot  undertake  any  indefinite  postponement. 

(Mr.  Simpson.)  I  should  think  we  should  have  this 
action  of  Bosttick  disiposed  of,  in  tlie  ordiinaiy  course 
of  legal  procedure,  not  later  than  a  couple  of  months 
hence,  and  I  suppose  your  Commission  will  be  sitting 
at  any  rate  until  then. 

(Chairman.)  The  Commission,  of  course,  cannot  give 
a  pledge  to  postpone  this  matter  until  the  final  settle- 
ment  of  the  Bostock  case,  but  I  say  we  will  postpone 
it  until  a  a-easonable  and  suitable  time  for  reading  it 
occurs  and  putting  questions  upon  it. 

(Mr.  Simpson.)  We  cannot  reasonably  aek  for  moi- 
than  that,  my  lord,  and  I  am  very  much  obliged  I  ■ 
you.  (Mr.  Joseph  Nicholson  handed  in  the  statemeut 
of  his  firm  referred  to  by  Mr.  Simpson.) 
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2525.  (Chairman.)  We  shall  be  obliged  if  you  will 
give  us  any  information  that  you  can  give  with  refer- 
ence to  tihe  recent  epidemic  ;  that  is,  evidence  which 
m  has  been  reported  to  you,  and  any  other  points  which 
y  have  come  under  your  notice? — I  attend  here  at  your 
r-  request  in  order  to  furnish  you  w^th  such  information 
as  can  be  gleaned  from  the  National  Death  Register 
with  respect  to  the  mortality  from  certain  causes  in 
England  and  Wales  which  are  now  the  subject  of 
enquiry  by  your  Commission.  Since  receiving  your 
lordship's  letter  I  have  had  the  advrtnta.rre  of  iienr-ing 
the  most  instructive  report  on  arsenical  poisoning 
recently  submitted  to  the  Local  Government  Board  by 
Dr.  Buchanan,  and,  as  a  result,  I  have  been  able  to  form 
an  idea  as  to  the  kind  of  information  which  will  be 
useful  to  your  Commission,  on  this  subject.  I  should 
mention  that  up  to  the  present  time  neuritis  has  not 
been  separately  classified  in  the  returns  of  the  Genera] 
Register  Office.  Multiple  or  poly-neuritis  is  classified 
under  the  heading  of  "nervous  disease."  Arsenical 
neuritis  under  the  head  of  "Arsenical  Poisoning"-, 
alcoholic  neuritis  goes  to  "  alcoholism." 
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2526.  So  arsenical  neuritis  is  a  name  of  old  standing'' 
— Well ;  it  is  a  name  of  some  considerable  standing, 
but  up  to  the  present  time  it  has  not  been  separately 
classified  in  the  official  reports;  it  has  been  classed  tn 
poisoning  by  arsenic. 

2527.  Has  there  been  any  difficultv  in  respect  of  distin^  t 
guishmg  between  arsenical  neuritis  and  alcoholic  neu-  ".ncr^ise  in 
ritis?--May  I  explain  to  your   lordship?   About  the  1  "Ir,^ '1  Vi'"' 
middle  of  last  year,  when  abstracting  the   deaths  in  isw 
England  and  Wales  for  the  year  1899,  we  noticed  a  con-     ' ' ' 
siderable  excess  of  deaths  returned  under  the  head  of 

neuritis.  This  was  earlier  than  the  date  at  which  we 
in  London  heard  of  the  epidemic  of  arsenic  poisoning  in 
Lancashire. 

2528.  Perhaps  a  year  earlier  ? — Not  a  year,  but  some 
months  ;  two  or  three  months,  perhaps. 

2529;  It  was  in  1899  that  your  attention  was  drawn 
to  it  ?— Yes.  The  deatlis  referred  to  are  those  occurring 
in  1899.  Towards  the  end  of  that  year  we  noticed  a 
considerable  excess  m  the  number  of  deaths  reported  as 
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from  neuritis,  and  as  I  say,  this  was  some  time  before 
we  in  London  heard  that  an  epidemic  of  neuritis  m  con- 
nection with  arsenic  poisoning  had  occurred  m  the 
North  of  England. 

2530.  Those  deaths  were  returned  simply  as  neuritis, 
were  tliey  ;  or  -were  tliey  under  the  head  of  alcoholic 
neuritis  1 — Some  of  the  cases  were  referietl  simply  tu 
neuritis,  others  to  alcoholic  neuritis.  When  we  came 
to  abstract  the  deaths  for  1900  I  made  arrangements 
that  the  deaths  from  neuritis  should  be  separately 
classified  in  all  possible  detail.  The  abstraction  of 
these  deaths  for  1900  is  now  in  process,  and  by  the 
end,  or  shortly  after  the  end,  of  xMay  I  hope  to  have 
that  process  complete.  With  your  permission  I  will 
give  you  .particulars  with  respect  to  the  information 
which  I  hope  to  be  able  to  submit  to  you  shortly  after 
the  end  of  May: — (1)  The  number  of  deaths  directly 
attributed  to  poisoning  by  arsenic,  by  lead,  and  other 
mineral  poisons  ;  (2)  The  Jiumber  of  deaths  definitely 
ascribed  to  alcoholism,  as  well  as  those  frequently 
found  to  be  associated  with  intemperance,  such  as 
multiple  neuritis,  hepatic  cirrhosis,  other  affections  of 
the  liver,  and  syncope  ;  (3)  The  number  of  cases  in 
which  death  is  ascribed  to  a  combination  of  any  of 
the  above  causes.  For  purposes  of  comparison,  figures 
will  also  be  submitited  showing  the  mortality  from 
most  of  the  above  causes,  neuritis  excepted,  in  recent 
pirerious  years.  I  hope  to  be  able  to  present  that 
information  to  the  Commission  shortly  after  the  end 
(A  May.  It  is  impossible  to  expedite  the  process  beyond 
that,  because  the  abstracting  of  over  half  a  m'llijn 
deaths  is  a  serious  matter,  and  requires  very  greit  care 

2531.  Then  by  the  end  of  May  the  informatioa  can 

be  :here,  you  say? — Yes;  I  hope  shortly  after  the  end 
of  May  to  have  the  information  complete  for  the 
Cojnmission. 

2532.  For  what  years,  1899  and  1900  ?— For  the  year 
1900,  the  year  which  I  think  your  Commission  is  en- 
quiring about. 

2533.  Yes.  Then  at  present  there  is  statistical  in- 
formation in  your  Department  which  has  been  publislied 
regarding  1899? — Yes  ;  but  you  see,  the  deaths  from 
neuritis  were  not  separately  abstracted  in  that  .year, 
and  consequently  I  cannot  give  you  any  information 
concerning  them. 

2534.  But  the  information  already  published  by  your 
oflice  regarding  1899  would  indicate  the  increase  that 
you  tell  us  you  have  noticed  ? — No. 

2535.  The  increase  of  neuritis  cases? — Unfortunately 
not,  because  neuritis  was  not  separately  abstracted  as 
a  cause  of  death  ;  it  was  included  under  the  head  of 
"  nervous  disease."  But  deaths  from  arsenical  poison- 
ing unquestionably  will  be  indicated  in  the  reports 
for  1899,  and  also  those  ascribed  to  intemperance. 

2536.  According  to  your  recollection,  was  there  an 
increase  of  arsenical  poisoning  in  1899? — I  have  not 
the  figures  before  me,  but  I  shall  prepare  them  in  due 
course. 

2537.  As  to  deaths  from  alcoholic  poisoning  in  1899, 

have  you  any  recollection  whether  there  was  any 
augmentation  in  that  respect?— I  shall  shortly  have  the 
whole  of  the  figures  for  that  year. 

2538.  {Dr.  Whitelrgge.)  Would  it  be  possible  to  give 
the  figures,  when  they  are  completed,  in  quarters? — 
Yes,  certainly  ;  and  also  to  give  the  particulars  for 
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various  parts  of  the  country,  both  of  wiiich  I  think  w'll 
be  useful  to  you. 

2539.  {Chairman.)  The  Commission  is  very  anxious 
to  know  whether  or  not  that  which  came  to  such  a 
disastrous  head  in  1900  may  have  been  going  on 
to  a  less  degree  in  previous  years,  and  the  valuable 
information  collected  in  your  statistical  department 
may  perhaps  throw  some  light  on  that  question,  be- 
cause for  the  public  health  it  is  obviously  very  impor- 
tant indeed  to  know  whether  such  a  commodity  as  beer, 
for  instance,  has,  though  unknown,  been  occasionally 
a  source  of  arsenical  poisoning,  or  of  neuritis  due  to 
arsenic.  Perhaps  you  would  kindly  bear  that  in  mind. 
Anything  that  your  office  can  give  us  in  the  way  of 
help  twvards  such  knowledge  will  be  lii'^lily  valued? 
— I  will  do  my  best. 

2540.  {Sir  William  Church.)  Can  you  say  w-hen  the 
term  ''neuritis"  was  first  introduced  into  your  tables? 
— Unfortunately,  it  has  not  been  intToduced,  up  to  the 
present  time  ;  we  have  published  no  figures  with  re- 
spect to  neuritis  at  all. 

2541.  Xot  under  the  class  of  "nervous  disease"? — 
Simply  as  one  disease  among  many,  under  the 
class  of  "nervous  disease,"  unless  it  is  due  to  alcoholic 
neuritis,  and  then  it  would  go  to  "  alcoholism."  In  the 
case  of  arsenical  neuritis,  the  death  would  be  classed 
to  "arsenical  poisoning."  But  I  have  taken  care  with 
respect  to  the  year  1^  to  take  out  all  those  deaths 
under  separate  headings. 

2542.  But  even  the  term  "alcoholic  neuritis"  was  not 
used,  you  think,  in  your  mortalitv  tables  before  the 
year  1886?— It  has  never  been  used  in  them.  In  the 
return  which  I  am  about  to  prepare  I  shall  distinguish 
between  the  several  forms  of  neuritis. 

2543.  {Chairman.)  But  you  say  alcoholic  neuritis  has 
been  in  use  in  1900  ? — Not  in  our  returns  :  it  is  a  new 
heading. 

2544.  So  there  is  no  heading  of  "  alcoholic  neuritis " 
prior  to  1900?— No. 

2545.  But  in  the  death  certificates  alcoholic  neuritis 
is  one  of  the  designations  which  has  been  used? — 
Yes. 

2546.  But  that  does  not  appear  in  vour  statistics  1 — 
No. 

2547.  {Sir  William  Churclx.)  Could  you  give  us  an 
idea  how  long  that  term  has  been  made  use  of  in  the 
death  certificates? — ^As  you  know.  Sir  William,  it  is 
a  term  which  has  been  more  frequently  used  during 
recent  years  than  it  used  to  be. 

2548.  And  therefore  there  is  not  any  very  great  ob- 
ject to  be  gained  by  going  back  too  many  years  ? — I 
think  not;  and  it  would  be  a  very  troublesome  snJ 
expensive  process. 

2549.  And  probably  misleading  ? — fear  that  it 
would.  I  am  convinced,  but  I  jannot  prove  it  by  figures, 
that  neuritis  is  a  term  which  is  now  very  much  more 
frequently  used  than  it  used  to  be. 

2550.  And  in  the  return  of  causes  of  death  in  death 
certificates,  do  you  find  that  there  is  frequently  a  change 
in  the  nomenclature  used  by  practitioners  for  the  same 
disease  ? — I  do  indeed. 

{Chairman.)  We  shall  look  forward  with  great  inte- 
rest to  what  you  have  promised  us. 
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2551.  {Chairman.)  Dr.  Tunniclifife,  you  are  Professor 
of  Materia  Medica  and  Pharmacology  in  King's  Col- 
lege, London,  I  believe  ? — I  am. 

2552.  And  a  member  of  the  Departmental  Committee 
on  Preservatives  and  Colouring  Matter  in  Food,  etc.  ? 
— ^I  am. 

2553^  You  have  kindly  come  to  give  us  information 
on  various  subjects,  and  your  evidence  will  include 
the  researches  of  yourself  and  Dr.  Rosenheim  on 
selenium  compounds  as  conceivable  factors  in  the  re- 
cent beer  poisoning  epidemic,  and  some  other  statis- 
tics ? — Yes,  my  lord. 

2554.  Will  you  kindly  give  us  your  statement? — 
We  came  to  the  conclusion  that  there  probably  were 
other  factors  at  work  in  the  Manchester  epidemic  than 
arsenic,  and  for  various  reasons.  And  we  directed  our 
attention  first  of  all  to  the  siilphuric  acid.  We  were 
fortiinat<        bi;iiig  able  to  obtain  a  sample  of  sul- 


phuric acid  which  was  sent  out  by  the  firm  who  sent  J 
out  the  arseniated  sulphuric  acid,  and  A'e  proceeded  D 
to  see  if  selenium  were  present  in  Uiis  acid,  and  we 
found  it  to  be  present,  and  in  very  appreciable  quan- 
tities. Having  done  that,  we  further  examined  several 
other  commercial  sulphuric  acids,  and  we  found  in 
them  also  that  selenium  was  present,  but  in  much 
smaller  quantities.  Then  we  also  found,  upon  looking 
up  the  literature  of  the  subject,  that  it  was  a  well- 
known  fact  that  selemum  was  present  in  sulphuric 
acid,  and,  indeed,  already  at  least  one  other  observer 
had  found  selenium  in  sulphuric  acid  in  very  much 
larger  quantity,  at  any  rate  in  a  larger  quantity  than 
we  had  found  it  ourselves.  We  regard  these  results 
as  of  some  importance,  inasmuch  as  it  appears  that 
from  time  to  time  in  commerce  sulphuric  acids  do 
crop  up  which  contain,  at  any  rate,  if  they  are  used 
in  the  preparation  of  food  stuffs,  selenium  compounds 
in  dangerous  proportion,  so  far  as  the  public  health, 
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the  health  of  the  consumers,  is  concerned.  This  seems 
to  be  the  case,  not  only  with  sulphuric  acids  got  from 
pyrites,  but  also  in  sulphuric  acids  obtained  from  brim 
•  stone  ;  and  quite  recently  my  attention  has  been  drawn 
to  the  presence  of  selenium  in  sulphurs  got  from  Japan. 
These  sulphurs,  I  believe,  contain  selenium  and  tel- 
lurium as  impurities,  and  not  arsenic.  Further,  the 
import-ance  of  selenium  in  this  regard  has  indeed  been 
recognised  in  so  far  as  in  the  American  PharmacopoBia 
there  are  instructions  and  regulations  for  testing  the 
medicinal  preparations  of  sulphur  or  selenium.  I 
think  this  is  of  the  more  importance  in  that  it  seems 
^0  me — although  I  have  a  very  imperfect  knowledge  of 
technical  chemistry — think  that  it  should  be  a  matter 
of  no  difficulty  to  remove  selenium  from  sulphuric  acid. 
That  practically  completes  the  results  that  we  ob- 
tained so  far  as  concerns  the  acids  which  I_  have  to 
place  before  you.  Then  we  went  on  to  dnvestigate  the 
question  of  the  presence  of  selenium  in  sugare. 
n  2555).  (Chairman.)  I  think  we  will  no^^v  get  some 
.more  information  about  the  acids  before  we  pass  on  to 
the  sugars.  You  obtained.  I  believe,  a  specimen  of 
Nicholson's  sulphuric  acid  ? — ^Yes. 

2556.  One  specimen  ? — Yes. 

2557.  And  that  acid  contained  about  how  much  sele- 
nious  acid? — '3  per  cent. 

2558.  That  is  -3  per  cent,  of  its  weight  was  sele- 
iiious  acid  ? — No,  it  was  reckoned  by  volume.  lOOcc. 
of  the  acid  contained  -3  grammes  of  selenious  acid  ;  it 
was  estimated  as  selenium. 

2559.  That  is  to  say,  three  thousandths  of  its  weight 
was  selenious  acid  ? — ^Yes. 

2560.  You  reckoned  the  weight  of  a  litre  of  sul- 
phuric acid  as  how  much  ? — We  reckoned  it  as  so  much 
i-ontained  in  so  much  volume. 

2561.  That  is  so  much  weight  ?— Weight  contained 
in  the  volume  of  sulphuric  acid. 

2562.  We  understand  that  to  mean  '3  of  a  gramme  of 
nious  acid  per  litre  of  sulphtiric  acid? — Per  cent.,  per 
100  cc.  of  sulphuric  acid. 

2563.  But  we  have  no  knowledge  of  the  volume  of 
selenious  acid  ? — Three  grammes  per  litre  ;  '3  of  a 
gramme  per  100  cc.  of  acid. 

2564.  That  same  acid  contained  about  the  same  per- 
centage of  arsenious  acid  ? — ^Yes. 

2565.  {Professor  Thorpe.)  I  think  it  is  desirable  that 
we  should  be  precise  in  this  matter.  What  do  you 
mean  by  selenious  acid  ? — SeO^ ;  it  is  quite  hypo- 
thetical, but  we  reckoned  it  as  SeO^. 

2566.  Then  had  you  not  better  call  it  selenium  di- 
oxide ? — Yes,  quite  so  ;  we  mean  really  SeO^. 

2567.  What  do  you  mean  by  arsenious  acid  ? — AS2O3. 

2568.  (Chairman.)  Do  I  understand  you  that  SeO^ 
is  the  selenious  acid  of  your  statement? — Yes. 

2569.  What  is  arsenious  acid  of  your  statement? — 
AsA- 

2570.  (Professor  Thorpe.)  I  suppose  you  mean  As^Og? 
— Yes,  if  you  like  ;  I  am  quite  willing  to  grant  that 
to  you. 

2571.  As^Of.  is  the  true  formula.  I  believe  

2572.  (Chairman.)  That  makes  no  difference  in  the 
statement,  I  suppose? — No. 

2573.  You  examined.  I  believe,  several  other  com- 
mercial sulphuric  acids  ?— Yes  ;  I  think  about  five 
other  commercial  sulphuric  acids. 

2574.  One  of  these  acids  was  implicated  in  the  epi- 
demic, or  was  said  to  be  implicated  in  it  ? — One  of  the 
other  acids  was. 

2575.  What  did  you  find  in  respect  to  these  five?— 
We  found  quantities  of  selenious  acid  varying  from  -01 

ni  per  cent,  to  -004  per  cent.  But  I  would  like  to  control 
those  numbers  further  before  I  speak  definitely  about 
them.  I  may  say  that  they  were  relatively  very  much 
smaller  quantities. 

2576.  One  of  them,  and  one  only,  was  practically 
free  from  arsenic  ? — Yes,  that  was  so. 

2577.  What  would  you  call  "practically  free  from 
arsenic"? — "We  got  no  precipitate  after  we  treated  it 
for  a  number  of  days  with  sulphuretted  hydrogen. 

2578.  No  precipitate  was  formed  after  passing  it 
through  sulphuretted  hydrogen  for  scve^^al  days? — 
Yes,  that  is  so ;  an  1  it  has  been  found  by  other  ob- 
servers, too,  namely,  that  some  of  tbeso  acids  whish  do 
contain  selenium  are  practically  free  from  arsenic 
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2579.  (Sir  William  Church.)  All  the  others  contain 
arsenic  as  well  as  selenium? — Yes. 

2580.  (Chairman.)  Each  one  of  those  five  contained 
some  traces  of  selenium  ? — Yes  ;  a  demonstrable  trace. 

2581.  And  one  of  them  contained  some  selenium, 
hut  no  arsenic? — Yes,  that  is  so. 

2582.  The  greatest  amount  of  selenium  that  has  been 
found  by  any  observer  in  a  commercial  sulphuric  aeid 
was  how  much  ? — Two  acids  were  examined  by  Drink- 
water,  and  he  found  0'4  per  cent. ;  that  is  about  the 
mean  of  the  two  acids. 

(Dr.  Whitelegge.)  Do  you  refer  to  selenium  or  to 
the  dioxide  ? — am  afraid  I  cannot  tell  you  that,  but  it 
does  not  make  much  difference.  I  have  not  the  refer- 
ence here,  but  I  have  it  at  home. 

2583.  (Chairman.)  By  weight  the  selenium  dioxide 
is  chiefly  selenium  ? — Yes. 

2584.  And  a  small  weight  of  oxygen  ? — Yes. 

(Professor  Thorpe.)  It  is.  I  think,  79  of  selenium  to 
32  of  oxygen. 

2585.  (Chairman.)  That  is,  less  than  half  and  more 
than  one-third  of  oxygen  ? — I  cannot  tell  you  whether 
Drinkwater  reckoned  his  quantity  as  selenium  or  sele- 
nium dioxide. 

2586.  (Chairman.)  Who  was  the  observer  who  found 
a«  much  as  0'4  per  cent.  ? — Drinkwater. 

2587.  Have  other  observers  obtained  similar  results 
as  to  the  presence  of  selenium  in  practically  arsenic- 
free  acids  ? — Yes,  they  have. 

2588.  Can  you  name  other  observers  ? — The  ones  I 
liave  named  here  are  Schlaehtenhauffen  and  Pagel ;  but 
I  believe  there  are  many  other  observers,  too.  I  believe 
it  is  the  fact  both  as  regards  French  and  Russian  acids. 

2589.  You  speak  of  a  dangerous  quantity  of  sele- 
nious acid — dangerous  in  consequence  of  the  use  of 
commercial  sulphuric  acid  containing  it  ? — ^Dangerous 
if  the  sulphuric  acid  were  used  for  the  purpose  of  the 
lireparation  of  foodstuffs. 

2590.  You  mean  such  as  glucose  ? — Such  as  sugars, 
which  I  have  specially  in  my  mind. 

2591.  Or  effervescing  drinks  ? — could  not  speak 
upon  that  subject.  I  do  not  know  what  would  happen 
to  the  selenium  under  such  circumstances,  but  I  think 
it  would  be  dangerous,  though  I  cannot  say  anything 
about  that  now. 

2592.  Would  it  give  nip  to  whisky  or  gin  ? — ^It  might 
give  colour  to  it. 

2593.  Sulphuric  acid  is  said  to  be  occasionally  intro- 
duced, is  it  not,  into  spirits  to  make  it  more  commend- 
able to  the  heavy  drinker? — believe  the  selenious  oxide 
would  go  over  into  the  distillate,  but  I  have  not  thought 
about  tliat  subject. 

2594.  Is  there  any  difficulty,  chemically  speaking, 
in  freeing  sulphuric  acid  from  selenium? — I  do  not 
think  there  should  be  any  difficulty  in  doing  so,  be- 
cause in  the  manufaeture  of  sulphuric  acid  there  is 
present  at  least  one  of  those  reagents  which  precipi- 
tate selenious  acid,  namely,  sulphurous  acid. 

2595.  Would  sulphurous  acid,  when  passed  through, 
sulphuric  acid,  precipitate  selenium? — Yes. 

2596.  If  it  was  made  to  bubble  through  sulphuric  acid 
the  sulphuric  acid  would  precipitate  selenium  ? — Yes. 

2597.  (Sir  William  Church.)  What  reasons  have  you 
for  thinking  that  arsenic  did  not  explain  the  Man- 
chester epidemic? — Well,  I  have  put  those  reasons  at 
the  end  of  my  synopsis. 

(Sir  William  Church.)  Very  well  ;  I  will  ask  you 
when  you  come  to  that  point. 

2598.  (Chairman.)  What  caused  you  to  look  for 
selenium  in  sulphuric  acid  ? — Simply  tlie  fact  that  we 
thought  there  was  some  other  poison  present  than 
arsenic  in  the  Manchester  epidemic.  We  were  not 
satisfied  that  arsenic,  although  it  expresses,  no  doubt, 
the  mass  of  the  truth,  expressed  tbe  whole  of  the  truth. 

2599.  (Chairman.)  You  will  give  the  reasons  for  that 
later,  I  suppose  ? — Yes,  subsequently. 

2600.  (Professor  Thorpe.)  As  Dr.  Tunnlolifle  i.s  practi- 

cally  answerable  for  thrmving  this  increased  li-^ht  upon  Selenium  us 
the  cause  of  the  trouble  he  will  not  mind  being  made  to  A" 
tell  all  he  can  as  to  the  possibility  of  selenium  being  a 
cause  of  th.e  epidemic.    I  mean  that  this  is  the  first  inti- 


causing  the 
epidemic, 


nntiun  we  have  had,  ritlier  tlian  aa  a  matter  of  general 
information,  that  selen'um  may  have  been  at  tiie  bottom 
cf  much  of  the  miseh'ef  ? — I  wouid  i)'>t  say  thai.    I  would 
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nnt  say  it  is  at  tlie  bottom  otf  much  pf  the  aiiiachief.  I 
S-iijpJy  regai-d  it  as  being  a  faotor. 

2601.  I  think  the  position  had  ibettesr  be  dearly  de- 
tined.  May  we  gather  from  you  that  you  thoik  the  main 
cause  of  the  trouble  has  been  arsenic,  but  that  selenium 
has  played  a  part  ? — Certainly  ;  that  is  precisely  what  I 
think. 

2602.  Although  perhaps  a  subsidiary  part? — That  is 
not  only  what  I  think,  but  what  I  said  in  Dr.  Bosenheim's 
and  my  own  communication  to  the  "Lancet."  We  used 
precisely  that  term,  "  subsidiary,"  with  i-egard  to  sele- 
riiuni.  Tliiat  was  in  the  original  comniunication  pu'blished 
tfl-oi  months  agoi 

2603.  What  led  you  in  the  firat  instance  to  think  of 
selenium  as  playing  a  subsidia-ry  or  as  possibly  playing  a 
subsidiary  part  'I — That  again  comes  in  at  the  end  uf  the 
resume.,  but  I  am  perfectly  willing  to  discuss  the  matter 
with  you  now. 

2604.  You  are  aware  that  what  has  been  concerned  in 
the  manufacture  of  tlie  glucose  was  broiwn  oil  of  vitriol  ? 
—Yes. 

2605.  Was  it  the  term  "  hrown  oil  of  vitriol "  which 
awakened  your  suspicion  1 — No  ;  what  awakened  our  sus- 
picion was  simply  this :  We  had  to  gO'  over  the  whole  of 
the  literature,  so  far  as  it  was  then  2>ublished,  at  the 
beginning  of  February,  and  the  two  cases  whidh 
awakened  our  suspicion  more  than  anything  else  were 
two  oases  reported  in  Dr.  Kelynack's  book,  in  which  he 
said  an  infant  suckled  at  the  breast  exhibited  symptoms 
of  arsenical  poisoning.  iHe  says  distinctly  that  Mr. 
Kirkby,  aJbout  whose  chemical  methods  we  could  have 
no  possible  doubt,  could  not  find  arsenic  in  the  milk. 
That  was  a  clean  fact.  We  have  no  douibt  whatever  that 
Mr.  Kirkby  could  have  found  arsenic  if  it  had  been  pre- 
sent. 

2606.  {Sir  WiLliam  Church.)  It  was  a  mere  matter  of 
opinion.  Was  arsenic  found  in  any  of  the  secretions 
of  th|6  baby  ? — No.  I  am  only  telling  you  what  aroused 
my  suspicion  individually  in  the  first  instance.  And 
then  we  began  to  think  of  some  other  possible  poison, 
and  we  aimply  read  of  the  impurities  of  sulpliuric  acid. 
In  th©  imrpuriities  we  found  selenium  mentioned.  That 
was  the  method  of  reasoning. 

2607.  (Professor  TltAjrpe.)  You  might  have  started  on 
any  other  impurity  ? — ^Certainly,  and  we  did  start  witli 
tellurium  and  thallium  at  that  time.  We  got  selenium 
froim  the  chemical  side,  and  then  we  looked  up  the  phar- 
m'acologic5al  side,  and  we  found  that  selenium  was  highly 
poisonous,  and  that  was  enough  to  go  upon. 

2608.  It  was  not,  then,  thiC  colour  of  the  oil  of  vitriol 
that  attracted  you  to  it  ? — iNo.  I  quite  appreciate  what  you 
say  since  iwe  investigated  this  matter,  and  there  is  no 
doubt  that  if  there  were  other  cases  of  arsenic  poisoning 
the  colour  would  influence  me.  I  observed  and  grasped 
the  significance  of  the  fact  that  when  the  §elenium 
was  removed  from  the  acid  the  latter  became  practically 
colorless. 

2609.  I  only  wanted  to  get  at  what  was  in  your  mind, 
as  to  what  led  you  on  to  the  track  of  selenium? — Our 
knowledge  of  the  relation  between  the  presence  of 
selenium  and  the  colour  of  the  add  is  subsequent  to  the 
whole  investigatioai.    iNow  I  appreciate  what  you  say. 

2610.  We  may  gather  from  you,  I  suppose,  that  it 
was  some  clinical  ahnormality,  or  something  of  that  kind, 
whidi  in  the  first  instance  led  you  to  suppose  there  was 
some  other  cause  at  work  than  arsenic  ? — Yes,  certainly. 

2611.  Of  course,  the  fact  that;  selenium  is  not  infre- 
quently present  in  pyrites,  and  not  infrequently  accom- 
panies native  sulphur  products,  is  well  known? — ^Yes, 
quite. 

2612.  It  is  a  chemical  truism? — Oh,  yes,  tiliat  is  so. 

2613.  It  is  also  tli.e  fact,  is  it  not,  that  when  selenium 
is  found  in  oil  of  vitriol  the  fact  is  so  noteworthy  tJiat  it 
seems  to  be  at  once  the  occasion  of  some  remark  in  a 
chemical  organ  ? — Well,  now  you  put  that  to  me  I  see 
the  force  of  what  you  say,  but  I  had  not  thought  of  that 
before.    I  see  what  you  mean  clearly. 

2614.  My  point  is,  that  although  ch,emists  are  prepared 
to  believe,  on  account  of  the  constant  association  of  sele- 
nium with  the  products  from  which  sulphuric  acid  is 
derifved,  nevertheless  when  the  sulphuric  acid  does  con- 
tain it  it  is  such  an  extraordinary  and  abnormal  fact 
that  they  draw  attention  to  it? — I  quite  agree  with,  you, 
it  is  so.  That  is  why  I  say  in  my  conclusions  that  these 
acids  "  crop  up "  from  time  to  time.  I  use  that  ex- 
pression. 

2615.  Is  that  wholly  criginal  with  you  1  iHave  you  Boeu 
that  same  phrase  elsewhere  ?— No. 


Tu) 
15  M 


2616.  You  are  not  aware  that  the  same  pki'-a**  is  used 
ill  a  pajier  by  Mr.  Davies  in  the  Journal  of  the  Society  of 
Oheniioal  Industry,  where  he  draws  attention  to  one  of 
these  spoi'adic  occurrences  of  selenium  ?—iNo,  I  am  not 
aware  of  it.  I  am  very  sorry,  but  this  must  be  only  re-, 
ga-rded  as  a  preliminary  communication.  I  was  not  aware 
of  that  paper.  I  am  very  sorry  if  I  have  unconsciously 
used  what  Mr.  Davies  said,  but  I  was  not  aware  he  had, 
saidi-  it. 

2617.  The  point  I  want  to  get  froan  you  is  that  it  is  Freq  ncyo 
a  very  infrequent  constitnent  of  ordtinary  oil  of  vitriol  seler  nn 
rather  than  a  consitant  and  frequent  constituent.    Is  that  sulpl 
so?    Is  it  an  infrequent  or  a  constant  constituent  of  com-  ^^^^"^ 
mercial  oil  of  vitriol  ? — I  should  certainly  say  it  Is  rela- 
tively infrequent.  I  am  speaking  of  considerable  propor- 
tions ;  I  do  not  mean  traces. 

2618.  You  have  given  the  quantity  associated  with 
Dr.  Drinkwater'.s  detenninatiou.  Do  you  know  exactly 
how  Dr.  Drinkwater  was  led  to  puWish  his  remark  in 
the  analysis  about  the  occurrence  of  selenium  ?— iNo;  I 
do  not. 

2619.  Was  it  not  simply  in  regard  to  oil  of  vitriol 
which  was  used  in  an  oil  works  in  the  purification  of 
paraffin? — ^Yes,  I  remember  now,  and  that  the  colour  of 
the  oil  went  wrong. 

2620.  The  colour  of  the  oil  of  vitriol  was  wrong  ? — Yes. 
It  was,  I  believe,  in  some  shale  works  near  Edinburgh. 

2621.  You  told  us  t/he  amount  as  given  by  Dr.  Drink- 
water.  Are  you  aware  of  a  comment  which  was  made  b^ 
Dr.  Lunge  on  that  amount  ? — No. 

2622.  Do  you  know  Dr.  Lunge's  work  on  "  Sulphuric 

Acid  and  Alkali  "  ? — Yes,  I  do  know  Dr.  Lunge  as  being 
a  worker  on  sulphuric  acid  and  alkali.      ,  , 

2623.  iHe  is,  1  suppose,  one  of  the  first  authorities  on 
the  manufacture  of  oil  of  vitriol  ? — ^I  do  not  know  of  that. 
I  would  not  ibe  prepared  to  say  that. 

2624.  He  says  on  p.  145  of  liiis  book  that  "  the  amount 
stated  by  Drinkwater  seems  almost  incredibly  high." 
Are  you  aware  of  that  statement? — No.  I  will  carefully 
read  the  whole  of  Dr.  Lunge's  remarks  on  this  subject. 

2625.  iHow  did  you  obtain  the  Nicholson's  add  ? — ^Well,  Grig 
I  am  perfectly  willing  to  tell  you  exactly  how  we  oibtainetl  samj 
it,  but  I  should  not  like  it  pu'blished.    I  will  write  down  Nicb  | 
the  name,  but  I  cannot  have  it  published  very  well.  That  ^^id 
is  the  difficulty.    It  was  obtained  from  a  friend  who  is  '^^^•i 
connected  with  some  works,  who  has  been  in  the  habit  of 
getting  sulphuric  add  from  native  sulphur  for  a  consider- 
able time. 

2626.  {Professor  Thorpe.)  But  this  is  veiy  important. 
It  concerns  the  authenticity  of  this  add.  We  cannot  yet. 
really  connect  these  results  with  Nicholson's  acids.  What 
we  have  been  concerned  with  is  the  influence  of  Nichol- 
son's acid  on  the  beer  ? — We  go  on  to  the  determination 
of  it  in  beer.  There  is  no  doubt  selenium  was  present  in 
the  t\TO  samples  of  beer. 

2627.  But  we  must  connect  it  witli  this  particular  sub- 
stance  

{Chairman.)  Write  the  name  down,  please,  and  hand 
it  to  Professor  Thorpe.  {The  witness  wrote  and  handed 
in  the  name  and  particulars  asked  for.) 

{Witness.)  The  name  I  have  handed  in  is  that  of  the 
gentleman  who  sent  us  t/he  acid,  and  we  can  get  to  know 
from  him  the  date  on  which  it  was  sent  from  Nicholson's. 
That  it  did  come  from  Nicholson's  there  is  no  manner  of 
doubt. 

2628.  {Chairman.)  It  is  very  important  that  the  date 
when  it  came  from  Nicholson's  should  be  added. — I  am 
very  certam  it  did  come  from  Nicholson's,  and  I  can  get 
the  date. 

{Professor  Thorpe.)  My  lord,  I  am  in  your  hands  in  this- 
respect.  There  is  a  statement  put  in.  It  is  an  allegation, 
and  that  is  as  far  as  we  can  get.  It  is  alleged  that  this  is 
Nicholson's  acid.  Now  the  proof  of  authenticity  of  thie 
acid  is  not  very  obvious, 

2629.  (Chairman.)  Oaji  you  obtain  a  certificate  from 
the  person  from  whom  you  got  it  as  to  its  source  and  tOte 
date  of  has  getting  it  ? — Yes,  I  wiilL 

2630.  (Professor  Thorpe.)  This,  I  believe,  is  the  only 
sample  of  Nicholson's  add  that  you  have  dealt  with? — 
No,  it  is  not.  There  is  another  sample,  which  contained 
very  much  smaller  quantity  of  selenium  indeed,  and  we 
obtained  that  also  under  circumstances  which  I  am  obliged 
to  call  to  some  extent  confidential.  _  But  I  can  tell  yon 
how  we  got  that  one,  if  you  like,  privately. 

2631.  You  quite  understand  what  I  want  is  to  con- 
nect this  acid  with  Messrs.  Nicholaoia? — Yes.    I  tihink 
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there  is  no  doubt  whatever  that  that  acid  came  from 
Nicholson's — in  fact,  I  am  certain,  and  that  it  came  just 
before  the  epidemic.  I  think  I  can  prove  that  definitely 
bv  means  of  the  certificate  which  his  lordship  suggests. 
With  regard  to  the  other  acid,  it  was  a  different  acid  en- 
tirely, the  colour  was  different  and  it  was  different  iii 
every  way.  It  came  from  Nicholson's  after  the 
epidemic.  Perhaps  !  had  better  write  this  down  also, 
because  it  is  very  important.  (Information  written  by 
witness  and  supplied  to  Commission. 

2632.  {Chairman.)  You  say  in  your  precis:  "  We  fur- 
ther examined  several  other  commercial  sulphuric  acids, 
one  of  fl-hich  was  said  to  be  implicated  in  the  recent  epi- 
demic. This,  however,  we  doubt."— That  is  what  we  do 
doubt,  and  expresses  what  wo  think  about  it. 

2633.  In  respect  to  th^;  acid  which  contained  0-3  per 
cent,  of  selenious  acid  and  a  relatively  small  quantity  of 
arsenious  acid— 0-3  ner  cent.,  have  you  any  doubt  that 
it  was  supplied  by  Nicholsons  ? — None  at  the  time,  and 
before  the  epidemic.  That  I  shall  be  aible  to  substantiate 
by  a  certificate. 

2634.  {Professor  Thorpe.)  Was  the  second  acid  exa- 
mined for  arsenic  by  you  ?— No,  I  do  not  think  so. 

2635.  Was  it  not  even  tested  1—1  think  it  was  tested. 
{After  reference  to  Dr.  Rosenheim.)  It  contained  arsenic 
and  the  arsenic  was  estimated  quantitatively. 

2636.  Can  you  tell  me  the  amount  1 — 1-4  per  cent,  of 
arsenic. 

2637.  In  this  second  acids — YeS. 

2633.  You  say  there  was  1-4  per  cent,  of  ui-senic  in  the 
second  acid? — Yes. 

2639.  {rrofessor  Thorpe.)  And  what  was  the  amount 
of  selenium  there  ? — ^I  have  got  the  four  remaining  acids, 
ap.irt.from  l\icholson's,  massed  together  as  containing 
from  0-01  to  0-004  per  cent,  of  selenium.  I  cannot  tell 
you  which  it  was. 

2640.  {Chairman.)  And  one  of  tho^e  acids  you  say  con- 
tained 1'4  of  arsenic  ?— Yes. 

2641.  Did  the  remainder  of  those  four  contain  inuclii 
arsenic? — ^No,  not  much.  I  cannot  tell  you  wliat  they 
contained.  I  have  not  got  the  figures  here  for  the  ar- 
senic. 

2642.  When  you  speak  of  0-3  per  cent,  of  arsenious 
acid  in  the  sulphuric  acid  as  being  a  relatively  small 
amount,  do  you  mean  that  it  is  the  same  percentage  as 
that  of  the  selenium — 0'3  ? — That  is  so. 

2643.  But  being  arsenic  it  is  relatively  small  ? — It  is. 

2644.  Could  you  tell  us  by  what  methods  the  selenious 
acid  was  estimiated  in  thp  sulphuric  acid  whioh  you  tested  ? 
— -It  was  precipitated  by  means  of  sulphurous  acid. 

2645.  What  was  done  with  the  precipitated  material? — 
it,  was  filtered  and  weighed, 

2646.  {Frofcssor  Thorpe.)  What  is  your  reason  for 
stating  that  the  acid  whacli  you  got  from  the  place  you 
have  now  indicated,  the  first  place — ^this  acid  which  did 
not  come  in  the  direction  of  Bostock's  at  all — was  the 
same  as  that  which  was  used,  in  the  manufacture  of 
Bostock  sugar  ? — Kimply  because  it  was  obtained  from 
Nicholson's  at  the  same  time.  It  was  obviously  one 
sample  of  their  issue  of  acdd. 

2647.  Do  you  know  what  it  was  ohariaoterised  as  when 
it  came  to  you  ? — ^Yes.  It  was  oharaoterised  as  D.O.  V. — 
distilled  oil  of  vitriol.  It  was  proitelblv  a  purer  product 
than  the  B.O.Y.    It  was  labelled  D.O.V. 

2648.  This  is  important.  The  acid  you  got  in  the  way 
you  have  described  to  us  was  D.O.V.  ? — Yes. 

2649.  That  is  the  first  af  tlie  two  referred  to? — Yes. 
It  was  labelled  D.CV .,  and  that  was  the  one  w'hich  con- 
tained the  0'3  per  cent,  of  selenious  acid. 

2650.  mat  did  you  think  D.O.V.  meant?— I  thought 
it  meant  distilled  oil  of  vitriol. 

2651.  You  are  not  aware,  tlien,  that  it  means  double 
oil  of  vitriol?— No, 

2652.  You  a,seumed  it  had  been  distilled  ?- 
thought  so. 

2653.  {Chairm,an.)  Was  it  clear  in  colour  ?- 
dark  in  colour — ^about  the  colow  of  this  book- 
dark  brown. 

2654.  Nearly  the  same  ooJour  as  the  B.O.V.  ?- 

nearly. 

2655.  {Professor  Tliorpe.)  Whv  shonld  it  be  such  a  dark 
colour  if  It  were  distilled?—!  do  not  know.  I  do  not 
know  anything  about  it.  I  did  not  know  what  the  D.O.V. 
meant.    I  kntw  that  it  -vras  on  the  label,  Uwii,  is  all. 
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2456.  Did  you  know  that  Bostocks  used  D.O.V.  1 — 
No.    I  knew  that  Bostocks  used  B.O.V. 

2657.  What  is  the  distinction  in  your  miiul  between 
]>.0.V.  and  D.O.V.  as  applied  to  oil  of  vitriol  ?-^I  though' 
D.O.V.  was  rather  apurer  oil  of  vitriol  than  B.O.V.  That 
was  my  idea. 

2658.  Perhaps  it  is  rather  unfair  to  ask  you  this,  be- 
cause you  are  not  an  expert  In  the  manufacture  of  oil  of 
vitriol  ? — No,  I  am  not.  I  can  only  tell  you  what  was  on 
the  label  and  what  I  thought.  I  do  not  know  really  what 
D.O.V.  means.  It  is  Greek  to  me.  It  does  not  interest 
me. 

2659.  But  it  is  a  fact  that  Nicholson's  supplied' 
Bostock's  mainly  with  brown  oil  of  vitriol — that  is, 
B.O.V.  ?— That  I  know. 

2660.  That  is  a  comparatively  dilute  acid? — ^Yes? 
2jo1.  D.O.V. — doulble  oil  of  vitriol— ris  a  very  miuch 

stronger  acid  and  approximates  much  more  to  real  sul- 
phui'ic  acid  ? — Yes  ? 

2662.  You  took  lOOcc.  of  this  double  oil  of  vitriol  for 
the  purpose  of  your  estimation  ? — Yes. 

2653.  {Chairman.)  What  would  be  the  weight  of  that 
lOOcc.  ? — I  do  not  know.    We  did  not  weigh  it. 

2664.  {Professor  Thorpe.)  Did  you  make  the  determi- 
nation yourself? — Yes. 

2665.  When  you  poured  it  out  of  the  bottle  had  it  the 
viscO'Sit}'  and  thickness  of  oil  of  vitriol? — Yes,  but  I  did 
not.  notice  the  point  at  the  time,  and  I  cannot  tell  you 
I  have  seen  the  acid  and  had  it  in  my  hand,  and  so  fdilh, 
and  nunipulated  it. 

2666.  If  it  were  what  we  commonly  associate  with  the 
ordinar^  oil  of  vitriol  it  would  have  a  specific  gravity  of 
I'B — very  nearly  twice  as  liea^n-  as  water? — Yes. 

2667.  Your  lOOcc.  would  be  at  least  180  grammes  of 
material  1 — Yes. 

2668.  Your  three-tenths,  then,  is  calculated  on  180? — 
Yes. 

2669.  That  very  nearly  divides  It  by  half,  does  not  it? — 
Yes. 

2670.  We  have  it  from  you  that  tlie  acid  you  examined 
was  D.O.V.,  whereas  what  Bostock's  used  was  B.O.V., 
whiich  is  an  acid  obtained  at  an  earlier  stage  in  the  manu- 
fafture  of  sulpliuric  acid  ? — Yes. 

2671.  D.O.V.  is  a  product  which  is  obtained  at  a  sub- 
sequent stage  of  the  manufacture  1 — Yes. 

2672.  So  that  you  were  not  getting  the  same  thing  as 
Bostock's  were  using  ? — I  did  not  say  I  was. 

2673.  In  your  precis  I  think  you  said,  "  We  were  able 
to  o'btain  for  analysis  a  sulphuric  acid  manufactured  by 
Nicholson's,  and  which  we  have  every  reason  for  believ- 
ing was  used  in  the  manufacture  of  Bostock's  brewing 
sugar."  What  other  acids  did  you  examine  other  than 
the  second  of  Nicholson's  ? — There  were  acids  which 
were  bought  in  the  open  market.  Do  you  want  me  to 
tell  you  the  names  of  the  makers  ? 

2674.  If  you  can  ? — One  was  Hartmann. 

2675.  {Chairman.)  Is  that  German  sulphuric  acid?— il 
do  not  know  where  it  comes  from.  I  am  afraid  I  cannot 
tell  you  the  names  of  the  other  makers. 

2676.  (Professor  Th<rpe.)  Were  they  bought  from 
shops  or  from  wholesale  dealers  ? — They  were  bought 
from  wholesale  dealers.  They  were  obtained  by  friends 
of  mine  in  the  North. 

2677.  Were  they  all  pyrites  acid  ? — ^I  think  so. 

2678.  In  these  small  determinations — the  amall  ajnounts 
that  you  obtained — did  you  in  all  the  oases  weigh,  the 
selenium  as  such— that  Is  to  say,  after  reduction  with  sul- 
phurous acid,  or  did  you  use  any  other  method?— We 
weighed  it  as  such. 

2679.  You  weighed  it  as  selenium  ?— We  calculated 
it  as  selenious  acid. 

2680.  I  understood  that  you  precipitated  it  by  means 
of  sulphur  dioxide  ?— Yes,  we  weighed  it  a«  selenium. 

2681.  In  ©very  case  where  you  estimated  the  amount 
you  say  yoti  weighed  it  as  selenious  dioxide  ? — We  weighed 
it  as  selenium.  ° 

2582.  Are  all  your  estimations  sele  lium  ? — Yes  actual 
gravimetric  estimations  nf  selenium.  ' 

2683.  (Chairman.)  OS  per  cent,  is  selenious  acid?— 
Yes,  reckoned  from  the  amount  of  selenium. 

2684.  What  have  you  to  say  about  selenium  m  sugar? 
— Tiien  we  turned  our  attention  to  the  sugars,  and  we 
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got  a  sample  of  invert  sugar  frotu  Bostock's,  and  we 
estimated  the  selenium  in  that  sugai-.    We  found  that 
it  contained  0-1  gramme  of  selenium  per  thousand,  or 
•  0-14  of  selenious  acid,  or  one  part  in  7,000. 

2685.  Is  that  p  jr  thousand  by  weight  ? — Both  the 
selenium  and  the  sugar  by  weight.  Then  we  made  some 
experiments  with  regaivl  to  the  beliaviour  of  selenious 
acid  in  solutions  of  glucose.  We  found  that  you 
co'uld  get  a  solution  of  selenious  acid  in  glucose 
of  very  considerable  strength  w.thout  any  difficulty. 
Thien  we  tiiought  it  was  a  matter  of  some  interest 
to  determine  how  yeast  behaved  in  a  selejiiated  glucose 
solution,  and  therefore  we  made  some  experi- 
ments with  that  object  in  view.  We  found  that  the 
yeast  reduces  some  of  the  selenious  acid  in  the  solution 
of  glucose  to  selenium,  and  becomes  coloured  in  the 
process._  We  found  funkier  that  the  activity  of  Uie  yeast, 
except  in  very  strong  s-iolutions,  was  uitalfectcii  by  the 
pcesence  of  selenious  ae'd.  These  obselTatil^ns,  .so  far 
as  the  yeast  is  concerned,  are  entirely  in  accord  with 
those  of  other  observers  with  regard  to  tlie  a>ition  of 
seleniora  acid  upon  bacteria  and  upon  moulds.  I  Ihink 
th-nt  is  all  we  did  so  far  as  sugars  are  concerned. 

2686.  {Professor  Thorpe.)  Yon  told  us  that  you  ex- 
amined two  sugars  'n'hich  came  from  Bostock's  ? — No  ; 
one  sugar  cime  from  Bostock's  and  the  othor  did  not 
crme  from  them. 

2687.  Then  only  one  sugar  came  from  Bostock's'/ — 

One  was  Bostock's  invert,  and  the  other  a  glucose  of 
German  origin. 

2688.  In  Bostock's  invert  did  you  determine  the 
selenium  quantitatively  ? — Yes. 

2689.  Did  you  in  the  German  glucose  ? — Xo. 

2690.  Was  there  any  appreciable  quantity  ni  the'Ger- 
iiian  glucose,  do  you  know  ? — You  could  demonstrate  its 
presence,  but  it  was  not  present  in  any  considerahlc 
quantity. 

2691.  What  test  did  you  apply  in  the  case  of  the 
sugars,  tihe  qualitative  estimation  in  tlie  first  instance? 
— ^We  got  the  selenium  from  the  sugar  solution  by  means 
of  a  deposition  upon  zinc  in  the  presence  of  acetic  acid. 
Then  we  dissolved  the  selenium  oS  the  zinc  by  means  of 
cyanide  of  potassium,  and  then  we  prec'pitated  it  and 
purified  it  by  certain  methods,  and  weighed  it.  So  far 
as  the  qualitative  detections  were  concerned  we  got 
it  in  various  ways,  som.etimos  on  copper,  and  then  re- 
moved the  selenium  from  the  copper  by  cyanide  of  potas- 
sium, and  then  proceeded  :uicro-c/hemically  with  regard 
to  it. 

2692.  I  understand  you  that  this  detei-mination  of  0-01 
per  cerut.  which  you  found  in  Bostock's  invert  was  made 
by  reducing  the  selenium  by  zinc  in  the  presence  of 

..  acetic  acid — how  do  you  suppose  the  selenium  is  present 
there? — I  do  not  Icnow  how  it  is  present  there.  I  do 
not  know  in  what  form  selenium  is  present  in  sugar  in 
the  least ;  I  s'hould  presume  it  was  selenious  acid,  but  I 
could  not  say. 

2693.  Do  you  remember  if  vour  sugar  dissolved  per- 
fectly ?— Yes. 

2694.  You  would  suppose  that  tilie  selenium  was 
oxidised  then? — I  did  not  suppose  it  was  present  as 
seilenium  itself.  I  did  not  understand  you  to  mean  that. 
I  thought  you  meant  to  ask  me  how  I  thought  it  was 
present,  and  I  did  not  know.  I  know  it  was  present  in 
the  soluble  form,  and  not  as  selenium. 

2695.  And  you  reduced  iit  by  the  action  of  the  z'nc  in 
presence  of  acetic  acid  ? — Yes. 

2696.  It  was  deposited  on  the  zinc? — Yes,  you  could 
see  that.    The  red  precipitate  on  tlie  zinc  is  quite  clear. 

2697.  And  you  dissolved  it  off  with  cyanide  of  potas- 
s-ixun  ? — Yes. 

2698.  And  then  you  re -.prec'pitated  it  ? — Yes,  and  then 
we  got  rid  of  the  hydrocyanic  acid,  and  took  it  up 
with  alkali  and  oxidised  it  again  with  peroxide  of 
hydrogen,  because  we  found  when  we  simply  precipi- 
ta.te-d  it  from  tihe  cyanide  of  potassium  we  "ot  the 
eolenium  down  in  a  flocculent  form,  proibably  contami- 
nated with  organic  matter.  "V^'Then  it  was  obtained  from 
the  cyaaiide  of  potassium,  or  when  it  was  re-oxidised, 
so  to  speak,  and  then  subsequeiiltly  precipitated  with 
hydrazine  sulphate,  we  got  it  down  in  absolutely  a  hard 
metallic  form,  so  metallic  that  you  could  hear  it  scrape 
against  the  side  of  the  glass. 

2699.  Buit-  still  as  a  red  precipitate? — It  was  quite  a 
different  form  to  the  other  form,  and  that  is  really  what 
fli.ide  it  rather  difficult  because  we  weiL'hed  the  selenium. 


in  one  estimation  in  beer  and  then  found  that  it  was  no 
doubt  slightly  oontanunated  with  organic  matter,  and  we 
lliave  discarded  that  result.  The  two  states  of  deposition 
are  very  difi'erent  indeed. 

2700.  What  was  the  relevancy  of  the  fact  that  you 
found  selenious  acid  to  dissolve  to  almost  any  extent 
in  sugar? — I  quite  admit  the  idea  may  have  been 
amateurish  ;  but  we  wanted  to  see  first  of  all  whether 
the  sugar  acted  upon  it  as  such  at  all. 

2701.  Selenious  aoid  is  so  soluble  that  it  would  dissolve 
even  in  water  ? — Yes.  I  do  not  defend  the  method  ;  but 
we  wanted  to  see  anyhow,  and  we  did  it.  Tliose  experi- 
ments witih  yeaeit  are  certainly  of  interest.  It  seems 
t  liat  yeast  does  take  up  the  selenium,  and  that  it  is  a 
b'ological  cotmbiniation,  because  if  you  kill  the  yeast 
firsit  it  does  not  take  up  the  seleniirai. 

2702.  Have  you  made  inquiries  in  hreweries  which 
you  supposed  to  be  using  Bostock's  sugar  ? — No  ;  we  have 
made  no  inquiries  of  any  (breweries  of  any  kind  whatever. 

2703.  Tlie  object  of  my  question  was  to  ask  whether 
the  occurrence  of  these  pink  yeasts  had  been  noticed  ? — 
We  liave  made  no  Inquiries  of  any  kind.  That  will  b« 
an  extremely  interesting  point  to  elucidlate. 

2704.  (Chairman.)  What  have  you  to  say  about  beer  ? 
— We  were  able  to  obtain  two  samples  of  beer  from 
Salford,  and  in  this  beer  we  were  able  to  demonstrate 
qualitatively  the  presence  of  selenium,  and  also  to  esti- 
mate it.  In  Sample  A  we  made  two  estimations,  but 
in  Sample  B  we  have  only  made  one  estimation.  The 
result  was  tliait  we  found  sample  A  of  the  beer  conta'ned 
6"2  milligrammes  per  litre,  or  rather  more  than 
the  third  of  a  grain  per  gallon  reckoned  at  SeOo. 
Sa;mple  B  contained  5"8  milligrammes  in  tlie  litre, 
reckoned  as  Se02,  which  eqttalled  •36,  which  is 
rather  more  than  the  third  of  a  gallon  of  selenious 
oxide  per  gallon.  This  beer  also  contained 
arsenic  ;  we  did  not  enter  into  that  subject  our- 
selves, but  we  are  informed  from  an  independent  analysiis 
that  it  contained  al>out  a  grain  of  arsenic  to  the  gallon, 
each  sample.  I  submit  that  these  re,=uks,  so  far  as  beer 
is  concerned,  show  that  when  selenium  is  present  in 
the  isulphuric  aoid  which  is  used  in  the  manufacture  of 
invert  sugar,  it  does  come  out  into  tlie  beer,  and  in  case 
the  sulphuric  acid  in  question  should  contain  quantities 
such  as  those  which  were  contained  in  the  acid  we 
examined,  viz.,  3  per  cent. — I  may  say  that  the  beer 
and  the  sugar  had  no  direct  relation  to  the  original 
acid,  so  far  as  we  are  aware — it  might  be  a  very  con- 
siderable source  of  danger  to  the  public  health. 

2705.  (Dr.  WhiMegge.)  It  would  be  lesisened  to  8om« 
extent  by  the  action  of  the  yeast? — To  a  very  slig'ht 
extent,  indeed.  We  did  make  some  estimations  to  se« 
how  much  was  taken  up  by  the  yeast,  but  the  quantity 
was  very  emafll,  relatively  as  well  as  absolutely. 

2705.  (Sir  William  Church.)  Would  dt  an  all  circum- 
stances colour  the  yeasit?- — ^Yes,  up  to  about  1  in  40,000 
roughly ;  but  we  are  continuing  with  that  at  the  present 
time. 

2707.  (Chairman.)  Would  the  selenious  aoid,  SeOa, 
colour  the  yeast? — Speaking  generally,  it  would. 

2708.  (Professor  Thorpe.)  Are  you  inclined  to  tell  us 
the  names  of  the  breweries? — ^I  think  I  can  tell  you  all 
albout  the  sugars  and  about  the  brewers.  One  sample  of 
invert  sugar  was  obtained  by  Mr.  Gordon  Salainon.  I 
had  an  opportunity  of  communicating  with  him,  and  he 
was  exceedingly  interested  in  the  subject,  and  very 
kindly  at  once  placed  at  our  disposjal  this  sugar.  There 
is  no  question  about  this  sugar  ;  it  has  niothing  to  do 
with  the  original  acid. 

2709.  Is  the  sugar  tha.t  you  got  cimneeted  with  the  beer 
which  you  subsequently  analysed? — Only  in  so  far  as  it 
is  Bostock's  sugar. 

2710.  It  was  not  obtained  from  a  Manchester  or  Sal- 
ford  brewery  whidh  brewed  the  beer  that  has  been  giving 
trouble  ? — I  cannot  tell  you  that.  The  bottle  came  to  ivs 
from  Mr.  Gordon  Salamon,  and  on  the  label  was  "  Bos- 
ttook's  invert."  That  is  all  I  know  about  the  origin  of 
that  sample. 

2711.  (Chairman.)  Do  you  mean  a  bottle  of  beer? — ■ 
llso',  a  bottle  6f  invert  sugar. 

2712.  That  you  obtained  in  connection  with  the  beer 
from  the  Salford  brewery? — ^No.  The  invert  sugar  wa« 
not  obtained  from  a  Salford  brewery.  It  was  obtained 
from  Mr.  G-ordon  Salamon,  and  was  labollert  "Bos- 
tock's invert." 

2713.  Did  you  get  it  with  reference  to  any  connec- 
tion with  the  beer  you  had  from  the  Sal  fori  brewery? 
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— In  connection  with  it  in  our  own  minds,  but  not  other- 
wise. We  got  it  because  we  wished  to  have  it  in  that 
connection. 

2714.  (Professor  Thorpe.)  What  was  the  name  of  the 
Salford  brewery? — may  say  I  am  very  imperfectly 
acquainted  with  the  whole  of  the  sociology  of  this 
epidemic,  but  I  know  that  "  Groves "  is  on  the  bottle, 
Groves  and  something  else. 

2715.  Was  it  Groves  and  Whitnaill  ?— Yes. 

2716.  Were  both  samples  from  Groves  and  Whitnall? 
— ^They  were  in  Groves  and  Whitnall's  bottles.  They 
were  in  bottles  marked  in  that  way. 

2717.  Are  you  able  to  inform  us  the  date  of  the  brew- 
ing of  that  beer? — ^Yes,  I  am  certain  that  it  was  beer 
implicated  in  the  epidemic,  or  I  dealt  with  it  as  beer 
implicated  in  the  epidemic. 

2718.  (Sir  William  Church.)  I  do  not  think  you  nee  1 
be  reticent  with  regard  to  Groves  and  Whitnall,  be 
cause  they  have  been  before  us? — Tlie  beer  was  in  the!- 
bottles,  and  was  part  of  the  original  batch  got  for  the 
epidemic  investigation. 

2719.  When  ?— -In  November. 

2720.  Directly  the  suspicion  of  the  epidemic  arising 
from   arsenic   occurred  ?— Yes. 

2721.  (Professor  Thorpe.)  Was  the  beer  draught  beer 
put  into  bottles  ? — ^No ;  I  should  think  it  was  bottled 
beer,  because  it  was  effervescent. 

2722.  Might  it  have  been  some  time  in  Ijottle? — 
Yes. 

2723.  Might  it  have  been  made  prior  to  the  mis- 
chief we  are  talking  about  having  l>ecoine  knnwn  to  the 
public  1 — I  should  think  it  was  bottled  beer.  I  ihink 
that  is  so,  Dr.  Rosenheim  I 

(Dr.  Rosenheim.)  It  was  bottle  beer  containing  arse- 
nic and  selenium — 'that  is  all  we  can  say. 

2724.  (Dr.  Whitelegge.)  Just  at  the  end  of  that  sec- 
tion of  your  pri.c\s  you  say  that  in  the  case  of  Nichol- 
son's acid  and  Bostock's  invert  it  was  present  in  the 
beer  in  jwisonous  quantities? — ^Yes. 

2725.  Does  that  mean  that  in  the  quantity  f  ound  in  the 
samples  of  the  beer,  the  selenium  wocld  be  poisomor.s  ? 
— ^Yes,  it  does  mean  that.  It  means  that  it  would  be 
poisonous  as  selenium  quit«  apart  from  the  arsenic. 

2726.  But  you  say  "In  the  case  of  Nicholson's  acid 
and  of  Bostock's  invert"? — ^I  mean  that  supposing  a 
glucose  or  invert  were  manufactured  from  the  acid  con- 
taining as  much  selenium  as  the  Nicholson's  acid  we 
got  contained,  it  would  l)e  then  present  in  the  corre- 
sponding Vjeer  in  poisonous  quantities. 

2727.  There  are  two  propositions,  and  you  mean 
to  cover  them  both  ? — ^Yes  ;  the  acid  we  got  did  not  cor- 
respond either  to  the  sugar  or  to  the  beer,  nor  did  the 
sugar  correspond  to  the  beer. 

2728.  (Chairman.)  Then  you  refer  in  your  prick  to 
further  information  as  to  selenious  acid  being  present 
in  the  beer  in  poisonous  quantities? — Yes.  I  refer  to 
what  I  have  to  say  upon  the  poisonous  properties  oi 
this  substance  and  its  compounds. 

2729.  What  have  you  to  say  with  reference  to  the 
malt? — With  regard  to  the  malt  we  have  done  nothing 
whatever.  But  I  would  point  out  that  the  flue  dust 
of  certain  ooal  and  coke  conta,ins  selenium  and  possi- 
bly by  the  process  of  kilning  malt  we  might  introduce 
selenium  into  it.  That  is  a  mere  suggestion.  We  have 
had  no  malt  and  we  have  done  nothing  in  that  way. 

2730.  (Sir  William  Chvrch.)  Have  you  had  any  flue 
dust? — No  ;  this  is  simply  second-hand  information 
from  a  publication. 

2731.  (Professor  Thorpe.)  That  has  no  greater  value, 
has  it,  than  that  selenium  is  frequently  present  in  all 
flue  dust  obtained  where  pyrites  of  any  kind  has  been 
observed — that  is  all  it  means,  is  it  not? — ^Yes. 

2732.  (Chairmar) .)  Are  we  to  take  it  that  selenium  is 
generally  present  in  pyrites  when  arsenic  is  present? — 
Yes,  that  is  so,  and  it  is  present  apparently  in  sulphur 
without  arsenic. 

2733.  Is  it  present  in  Sicilian  brimstone? — ^Yes. 

2734.  Is  there  any  arsenic  present  in  Sicilian  brim- 
stone?— I  do  not  know  about  arsenic  in  Sicilian  brim- 
.?tone,  but  when  I  speak  of  the  selenium  being  present 
in  sulphur  without  arsenic  I  am  speaking  especially  of 
some  Japanese  sulphurs  which  were  referred  to  by  the 
editor  of  the  "Journal  of  Chemical  Industry"  at  the 
Society  of  Chemical  Industry  ;  some  Japajiese  sulphurs 
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which  have  been  examined  contain  selenium  and  tellu- 
rium and  not  arsenic. 

2735.  Is  that  Japanese  sulphur  a  natural  product? — ■ 
I  think  so. 

2736.  (Professor  Thorpe.)  Mr.  Gordon  Salamon  told 
us  that  Japanese  sulphurs  were  characterised  by  con- 
taining notable  quantities  of  arsenic  ? — This  information 
I  only  give  you  for  what  it  is  worth.  I  am  not  re- 
sponsible in  any  sense  for  it. 

2737.  (Chairman.)  What  about  the  pharmacology  of  Evidence  of 
selenium? — This  is  simply  a  resume  of  the  experiments  pin^^onous 
which  have  been  made  upon  selenium  compounds,  and  action  of 

it  seems  pretty  clear  from  them  that  so  far  as  acute  afltniuni  on 
jjoisoning  is  concerned,  selenious  acid  is  almost  iden-  lower 
tical  both  qualitatively  and  quantitatively  with  arsenious 
acid.  But,  so  far  as  chronic  poisoning  is  concerned,  it 
«ee>ms  there  are  certain  differences,  and  these  differences 
iiave,  I  think,  some  application  with  regard  to  the 
]iresent  epidemic.  For  instance,  one  of  the  differences 
is  the  fact  that  in  a  number  of  animals  ixiisoned  by 
arsenic  and  poisoned  by  selenium  it  was  found  that  the 
animals  became  tolerant  to  the  action  of  arsenic,  or 
in  other  words  that  more  arsenic  had  to  be  given  to 
them  in  order  to  obtain  the  symptoms  of  arsenical 
jioisoning  as  time  went  on  ;  whereas,  on  the  other 
hand,  in  so  far  as  it  concerns  the  selenium  compounds, 
it  was  found  tiiat  less  selenious  acid  had  to  be  given  to 
]>roduce  the  symptoms,  and  if  the  same  quantity  of 
selenious  acid  was  continued  the  animal  died.  This 
seems  clearly  to  show  as  far  as  the  experiments  g^^ 
that  tlie  poisoning  action  of  selenious  acid  is  more 
cumulative  than  the  poisoning  action  of  arsenious  acid. 
A  further  point  of  interest  in  this  connnection  is  the 
fact  tiiat  selenious  acid  causes  very  marked  wasting, 
and  tliis  wasting  seems  quite  independent  of  any  de- 
ticiiency  in  the  assimilation  of  food.  In  the  ease  of 
arsenious  acid  ptiisoning  tlie  wasting  is  probably  to 
some  extent  at  least  dependent  upon  the  fact  that  the 
patients  get  inflammation  of  their  stomach  and  intes- 
tines, and  thus  are  not  in  a  position  to  assimilate  the 
food — ^the  food  does  not  actually  get  into  the  body, 
whereas  in  the  case  of  the  selenious  acid,  there  is  no 
doubt  from  exact  experiments  and  its  action  upon 
metabolism  that  it  causes  an  increased  breaking  down 
of  tlie  tissues  and  that  the  wasting  is  to  be  explained 
from  that.  I  think  that  is  all  I  have  to  say  as  far  as 
concerns  the  action  of  these  substances. 

2738.  (Sir  IViUinm.  Church.)  With  regard  to  that 
statement  you  have  given  us  of  the  comparison  of  the 
at'tion  of  arsenic  and  selenium  upon  animals,  were  the 
same  sort  of  animals  used  in  each  case? — Yes. 

2739.  Tlie  same  species  ? — Yes.  The  expeiiments 
have  been  made  on  several  species  of  animals,  but  when 
it  was  a  question  of  comparison  animals  of  the  same 
species  were  compared  in  Modica's  experiments.  But 
these  results  do  not  rest  on  simple  experiments  on  one 
species  of  animals  ;  they  cover  cats,  dogs,  rabbits,  and 
of  course,  frogs 

2740.  The  frog  is  hardly  comparable  physiologically 
with  the  otiier  animals? — ^It  does  not  rest  upon  the  one 
sr)ecies  at  all,  but  upon  carnivorous  and  herbiverous 
animals,  and  animals  of  a  mixed  diet. 

2741.  Has  there  been  a  case  of  selenium  poisoning  in 
man? — Selenium  has  never  been  looked  for  as  a  source 
of  poison  in  man.  I  think  it  will  be  now,  and  we  may 
have  some  cases  of  selenium  poisoning  recorded  in  the 
future.  Japtha  took  selenium  himself,  and  he  noticed 
that  he  lost  flesh,  and  noticed  little  else,  but  selenium 
as  such  is  only  slightly  poisonous. 

2742.  It  is  the  dioxide  I'lat  is  poisonous? — ^Yes ; 
and  probably  other  compounds  too,  compounds  analo- 
gous to  the  arsenic  compounds. 

2'743.  With  regard  to  the  experiments  of  Japtha, 
Weil,  and  others,  it  is  quite  certain  that  they  were 
working  with  pure  materials  ?  May  they  not  have  been 
working  with  arsenic  as  well  as  selenium  ? — That  is  a 
matter  I  am  not  prepared  absolutely  to  answer  now. 
I  should  think  that  at  any  rate,  as  the  experiments 
of  Modica  were  made  directly  for  the  purpose  of 
comparing  arsenic  with  selenium  

2744.  But  th  ese  others? — I  should  think  (they  wer"' 
as  they  were  done  in  a  good  priarmacologicil 
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laboratory  at  Prague.  I  should  rhijilc  they  would  he. 
careful  to  re-crystallise  and  purify  their  drugs.  It  is 
a  thing  we  should  ordinarily  adopr,  as  it  a  rcccgnittd 
thing  to  do  in  pharmacological  work,  to  see  tliat  your 
f'lpments  are  pure. 

2745.  Have  you  made  any  experiments  yourself: — 
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Ur.  F.  H\  '  AMolutely  none.  In  the  first  place  I  have  not  been 
TunnicHff'f.    able  to  make  them  because  of  tlie  time,  and  in  the 

  second  place,  in  this  country  experijuental  avork  vs  not 

16  Mar.  im\.  easy,  on  account  of  tJie  Prevention  to  Cruelty  to  Animals 
Act.    It  takes  about  six  weeks  to  get  a  licence.  ■ 
I    2746.  ^Chairman.) 'Oould  you  give  us  any  reference 
.  to  the  authorities  you  quoted  ? — Yes  ;  I  iiave"  two  of  the 
books  here. 

Toxic  effects  2747.  {Sir  William  Church.)  The  pliyaiologica,!  effects 
of  selenium  as  given  here  of  selenious  acid  are  veiy  closely  allied 
like  those  of  to  thos.e  of  arsenic? — -Yes,  they  aire  ;  the  acute  poisoning 
arsenic.  is :  practically  identical.     These  references  have  been 

■;  i^ilready  given  in  my  precis. 

2743.  Bo  you  know  (whether  selenious  acid,  when 
'  taken,  iproduces  gastric  symptoms?  Tliafc  appears  to 
be  a  difference  between  the  action  of  the  two 
pihysiologically? — ^It  does  noit  produce  gastric  symptoms 
to  the  extent  that  arsenic  does.    I  tli'ink  that  is  known. 

2749.  {Br.  Whitelegge.)  Is  there  any  proof  that  it 
pioduces  pigmentation? — The  experiments  have  always 
been  made  on  animals  with  hairy  sJiins  and  dark 
coats,  and  of  course  pigmentation  in  the  case  of  an 
animal  would  be  very  difficult  to  see.  There  is  no 
doubt  whatever  tliat  selenious  oxide  is  reduced  to 
metallic  selenium  in  the  tissues — that  is  known.  Of 
course,  the  probabrlity  is  that  pigmentation  would 
occur,  but  it  is  p'rac'tically  impossible,  witliout  you 
take  very  special  .precantions,  to  discover  pigmentation 
in  an  animal. 

^  2750.  {Chairman.)  You  said  that  Japtha  took  selenium 
— 'that  is  noit  selenious  acid? — 'No. 

2751.  Would  selenium  pass  into  his  tissues  without 
any  part  of  it  being  converted  into  selenious  acid  by 
the  juices  of  the  stamach,  or  othenvise  ? — I  should 
think  it  would  not  be  converted  into  seienious  acid.  I 
should  think  it  would  enter  into  combination  in  the 
same  way  that  arsenic  does,  with  the  neucleo-proteids, 
like  phosphorus  and  arsenic. 

2752.  (Sir  William  Church.)  I  understood  you  to  say 
to  me  that  you  thought  selenium  was  harmless? — Ye."?, 
so  it  is — ^relatively  liarmless. 

2753.  Yet.  according  to  Japtha  it  produces  wasting  ? 
: — I  should  think  that  selenium  is  relatively  non- 
poisonous  compared  with  selenious  acid.     I  espeoially 

-  emphasised  the  fact  that  even  the  metal  itself  i)roduced 
certain  symptoms. 

2754.  Do  you  remember  what  quantities  he  took? — 
I  do  not  know.  That  was  publislied  in  1842  ;  and  I 
have  not  had  the  means  of  consulting  the  original 
iitithorit}-  on  the  subject. 

2755.  {Professor  Thorpe.)  If  a  person  takes  sulphur, 
is  there  any  formation  of  sulphuretted  hydrogen? 
Supposinsf  you  took  sulphur  simply  as  flowers  of  sul- 
phur ? — There  is  occasionally,  especially  in  the  skin, 
and  it  is  excreted  sometimes  in  the  form  of  sulphuretted 
hydrogen  by  the  skin. 

2756.  Has  it  a  marked  result  1 — ^If  you  took  enoug'h-  of 
it  you  would  ge,t  a  marked  result,  but  not  with  small 
quantities. 

.  ,  2757.  Has  it  been  discovered  that  selenium  gives 
rise  to  selenuretted  hydrogen  in  the  same  way?L— No. 
Experimeruts  have  been  madio  on  that  subjecit  by 
Hoffmeister,  and  he  found  that  outside  the  lody 
selenium  does  combine  like  tellurium,  and  forms  a 
methyl  selenium  compound  Se(0H3)2.  Tellurium  is 
excreted  by  the  breath  as  a  methyl  tellurium  which 
smells  oniony. 

2758.  Does  selenium  give  rise  to  a  similar  effect  on 
breath? — We  do  not  know. 

.    '2759.  You  do  not  know  whether  it  gives   rise  to 
Yseienuretted  hydrogen  ? — No. 

2760.  You  understand  the  point  of  my  question, 
that  these  things  are  so  intolerable  in  regard  to  the 

nch  they  give? — ^I  quite  understand  what  you  mean. 

2761.  Therefore,  if  selenium  gave  rise  to  any 
secondary  products  of  this  kind  its  presence  would  be 
known?— Yes;  it  would  be  seen  at  once;  that  is  the 
point  I  have  entered  into  very  considerably.  Tellurium 
recurs  as  an  impurity  in  bismuth,  and  .  patients  who 
take  bismuth  do  very  often  complain  of  an  oniony  taste 
in  their  mouth  and  their  friends  complain  of  their 
breath.    That  is  due  to  the  methyl  tellurium. 

2762.  {Chairman.)  Tellurium,  seleaiium  and  arsenic 
have  all  the  property  of  the  garlic  smell  ?— 
We  are  not  able  to  siay  that  defiriiitely  of  selenium, 
but  of  tellurium  and  arsenic  we  can  say  so. 


2763.  CJan  metallic  arsenic  be  taken  with  comparative  j 
impunity? — Yes;  arsenium  itself  is  relatively  noii-  j 
poisonous. 

2764.  Is  it  safe  to  eat  any  considerable  amouui,  a 
gra.n  or_  two,  of  the  ■  pure  metal  arsenium? — I  believe 
so,  providing  it  is  pure  arsenium. 

2765.  (CAamnOMi)  You  have  some  general  remarks  Po 
on  the  presence  of  selenium  compounds  in  the  beer,  eff 
and  the  pharmacology  of  this  subject,  in  connection  sel 
with  the  symptoms  in  the  Manchester  epidemic  ? — I  pr* 
have  a  few  remarks  to  make  under  that  head.    First  of 
all,  it  has  been  noted  by  many  people  that  the  doses  of 
arsenic  taken  by  these  patients  were  very  small  ;  in 
fact,  it  has  been  questioned  whether  these  small  doses 

of  arsenic  were  capable  of  causing  the  symptoms. 
Without  expressing  an  opinion  upon  that  point,  I  will 
simply  say  that  in  all  probability— in  fact,  pretty  cer- 
tainly— to  these  small  doses  of  arsenic  must  be  added 
also  a  small  dose  of  selenium,  and  hence  these  symp- 
toms would  be  more  easily  explainable,  because  you 
would  have  two  factors  at  work.  Another  point  of  in- 
terest in  this  connection  is  the  almost  entire  absence 
of  tolerance  in  the  Manchester  epidemic,  so  far  as  one 
can  judge  of  it  from  the  literature  on  the  subject.  We 
have  very  definite  reasons  for  supposing  that  tolerance 
to  arsenic  does  occur.  The  Styrian  arsenic  eaters, 
clinical  evidence,  and,  in  addition,  exact  pharmaco- 
logical experiments,  are  all  evidence  that  animals  and 
human  beings  do  become  tolerant  to  the  action  of  ar- 
senic. The  evidence,  so  far  as  we  have  it,  goes  to  show 
that  animals  do  not  become  tolerant  to  the  acjtion  of 
selenious  adid,  and  therefore  I  think  the  presence  of 
selenious  acid  in  this  beer  also  helps  us  to  some  extent 
to  understand  the  apparent  non-tolerance  in  Man- 
chester. Again,  if  we  look  carefully  into  the  question 
of  the  wasting  occurring  in  the  Manchester  patients, 
we  find  that  a  good  deal  of  wasting  occurred  there  ap- 
parently unassociated  with  intesfiinal  inflammation, 
whereas  the  wasting  due  to  arsenic  is  nearly  always 
associated  with  gastro-intestinal  inflammation.  Here 
again  I  think  the  presence  of  selenious  acid  helps  us 
to  explain  this,  because  in  the  case  of  tne  action  of 
selenious  acid,  wasting  is  due  to  the  breaking  down  of 
tissues;  and  not  to  diminished  assimilation  of  the 
f otwl.'  Of  course,  there  are  those  two  cases  which  are 
specially  reported  by  Dr.  Kelynack,  in  which  no  arsenic 
was  found,  although  the  symptoms  were  identical 
with  those  arsenical  poisoning ;  those  cases  could  be 
explained, by  the  assumption  tliat  selenium  was  present 
in  the  ingesta.  If  we  direct  our  attention  to  the  many 
other  epidemics  of  arsenical  poisoning,  that  have  oc- 
curred, and,  indeed,  to  the  description  of  arsenical 
poisoning  in  text-booiks,  we  find  that  different  kinds 
of  arsenical  poisoning  are  described — the  paralytic 
form,  the  pigmentation  form,  the  gastro-enteric  form, 
and  so  forth.  These  different  forms  of  arsenic  poison- 
ing no  doubt  may  be  due  to  some  extent  to  difference 
in  dose ;  but  I  think  they  may  be  also  explained  by 
the  fact  that  arsenic  may  have  been  associated  with 
selenium.  The  selenium  has  never  been  looked  for, 
and  therefore  has  never  been  found.  But  I  think  the 
aberrancy  or  the  inconstancy  of  the  symptoms  of 
arsenical  poisoning  are  due  to  the  fact  that  we  are  not 
really  working  with  pure  materials,  and  that  the 
poisoning  is  an  arsenic-selenium  poison,  or  arsenic- 
selenium-telliirium  poisoning. 

2766.  Has  anyone  found  tellurium  in  any  of  the 
ingredients  of  beer  ? — ^Not  tliis  time,  as  far  as  I  am 
aware. 

2767.  But  do  you  think  it  might  possibly  get  in? — 
Those  last  remarks  of  mine  were  directed  to  the  pre- 
vious epidemic ;  for  instance,  the  arsenic  epidemic  in 
bread  in  Bavaria  a  few  years  ago  and  an  arsenic  epi- 
dcm.ic  at  Hyeres.  I  was  not  referring  to  the  Manchester 
epidemic,  I  was  speaking  of  the  arsenical  poison- 
ing in  former  epidemics. 

2768.  Was  it  ascertained  that  tellurium  was  present? 
—It  was  never  looked  for  ;  neither  tellurium  nor  sele- 
ninm  has  ever  been  looked  for. 

2769.  {Professor  Thorpe.)  The  Hyeres  epidemic  was  a 
cr  se  where  apparentl}'  arsenious  oxide  had  been  used  in 
Tiic  plastering  of  wine? — Yes. 

2770.  And  your  surmise  is  that  the  arsenious  oxide 
might  be  contaminated  with  .selenium? — ^Yes. 

2771:- Have  you  any  evidence  of  that? — Xo.  It  is 
!he  iirst  time  selenium  has  ever  been  brought  forward. 
With  regard  to  the  toxicology  of  selenium,  this  must 
be  r^vp-rded  as  a  preJiaiiinary  effort,  as  selenihim  has 
never  been  looked  for.    Now  we  are  able  to  say  abso- 
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lutely  that  this  substance  is  poisonous,  and  that  it 
does  get  into  food  stuti's.  I  think  in  the  future  we 
shall  all  be  on  tilie  look-out  for  selenium,  both  toxico- 
logists  and  pharmacologists.  Heretofore  we  have  not 
been,  although  I  do  not  know  why. 

2772.  Confining  ourselves  to  the  case  of  the  Hy^res 
epidemic,  there  the  ordinary  commercial  arsenious 
oxide  was  apparently  used  in  substitution  of  plaster  of 
Paris  ? — ^Yes. 

2773l  Your  surmise  is  that  even  that  product  might 
contain  selenium  or  selenious  -acid  ? — Yes  ;  or  tellu- 
rium. 

2774.  {Chairman.)  Arsenic  is  made  on  a  very  large 
scale  for  miany  purposes.  Have  the  mamafacturers  or 
chemical  experts  ever  looked  for  tellurium  or  sele- 
nium in  their  products  ? — I  do  not  think  so. 

2775.  {Professor  Thorpe.)  You  yourself  have  not 
looked  for  them  in  commerical  arsenic  ? — No. 

2776.  The  arsenic  produced,  for  example,  in  Corn- 
wall ?— No. 

2777.  Is  it,  considering  the  mode  in  which  that  sub- 
stance is  prepared,  in  the  least  degree  likely  that 
the  volatilised  arsenious  oxide  will  contain  selenium  ? 
— I  really  could  not  say. 

2778.  You  are  not  familiar  with  the  method  of  making 
arsenious  oxide  ? — No. 

2779.  {Dr.  IVhitcIegge.)  What  symptoms  in  the  for- 
mer epidemic  do  you  regard  as  aberrant  ? — For  in- 
stance, in  the  Wtirzburg  epidemic  there  was  only 
one  case  of  paralysis  recorded.  That  case  was  rather 
interesting,  because  it  was  in  bread,  and  the  dose  ap- 
proximately would  be  relatively  constant,  at  any  rate 
as  compared  with  beer.  Of  course,  the  dose  is  a  great 
fallacy  in  this  Manchester  epidemic. 

2780.  It  is  difficult  to  determine? — Yes;  practically 
impoisisible. 

2781.  I  understood  you  to  quote  to  us  somie  expeii- 
ments  in  which  selenium  caused  paralysis  ? — Yes. 

2782.  And  you  identified  the  manifestations  of  sele- 
nium poisoning  with  those  of  arsenic  ? — Generally 
speaking. 

2783.  Would  not  the  general  absence  of  panalysis  in 
those  results  be  equally  hostile  to  selenium  as  to  ar- 
senic ? — No,  not  necessarily.  They  might  be  mixed  in 
such  a  way  that  one  would  counteract  the  other.  I 
am  simply  giving  that  as  an  instance  of  the  fact,  be- 
cause I  think  that  the  so-called  arsenical  epidemics 
are  probably  not  due  entirely  to  arsenic.  We  are  not 
working  witili  a  pure  substance. 

2784.  Is  it  known  that  the  wasting  caused  by  arsenic 
is  due  solely  to  the  interference  with  assimilation  ?— 
I  do  not  know  that  it  is  due  solely  to  that,  but  I  do 
know  that  it  is  generally  associated  with  a  diminution 
of  a.ssimiiation.  I  do  not  think  experiments  have  been 
made  with  regard  to  the  action  of  arsenic  in  the  same 
sense  that  they  have  with  regard  to  the  action  of  sele- 
nium. 

2785.  Would  you  expect  in  the  case  of  arsenical 
poison  conveyed  by  beer  that  there  would  be  less  irri- 
tation of  the  stomiach  and  intestines  by  reason  of  ex- 
treme dilution  ? — I  should. 

2786.  So  that  the  interference  with  nutrition  would 
not  be  so  marked  ? — Quite  so. 

2787.  Does  it  occur  to  jou  that  in  the  history  of  the 
Manchester  cases  there  was  more  wasting  than  is  usual 
in  arsenical  poisoning? — ^I  am  afraid  I  could  not  say. 

2788.  I  am  simply  referring  to  your  remark  that 
"  the  marked  occurrence  of  wasting  in  the  Manchester 
patients  occurring  independently  ol  gastro-enteritis, 
is  to  be  explained  by  the  specific  action  of  selenious 
acid  "  ? — I  am  afraid  I  could  not  push  it  to  that  extent. 

2789.  {Sir  William  Church.)  What  makes  you  say, 
"  The  marked  occurrence  of  wasting  in  the  Manchester 
patients  occurring  independently  " — was  there  a  very 
marked  wasting  ? — Yes  ;  and  in  addition  to  that,  the 
arsenic  was  taken  in  very  dilute  form,  and  there  was 
relatively  little  amount  of  gastro-enteric  trouble. 

2790.  But  a  large  number  of  them  were  not  wasting 
at  all,  were  they? — I  am  only  going  hj  the  published 
records. 

2791.  What  tissues  were  wasting,  the  muscaiar  c.r  ihc 
fatty  ? — Both  the  muscular  and  fatty  tissues,  as  iat 
as  I  have  read. 

2792.  I  have  seen  some  of  thzso.  aatients  myself, 
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and  wasting  did  not  appear  to  me  to  be  a  very  leading    p^.  jp 
feature? — I  am  only  speaking  from  what  1  have  read.  Tuimicliff'e, 
2793-  In  the  same  way,  you  say  the  almost  entire  ^    Mar  1901 
aibsence   of  tolerance   to  arsenic  in   the  Manchester  '*  '" 
patients  ;  what  leads  you  to  think  that  the  people  were  Tolerance  of 
not  very  tolerant  of  arsenic?    I  came  to  a  different  ;u>enic. 
conclusion  ? — Because  of  the  fact  that  the  small  doses 
of  arsenic  continued  for  a  certain  time  produced  very 
definite  symptoms  in  Manchester. 

2794.  But  we  have  only  evidence  of  it  in  some  two 
or  three  thousand  cases? — It  is  very  definitely  stated 
in  Dr.  Kelynack's  book,  that  people  who  took  small 
does  got  large  symptoms. 

2795.  But  you  say  "  marked  tolerance.  '  The  popu- 
lation did  show,  perhaps,  a  tolerance  to  arsenic.  There 
have  only  been  some  two  or  three  thousand  cases  at 
the  most  traced,  and  perhaps  you  have  not  seen  the 
evidence  of  the  amount  of  beer  drunk  in  those  towns? 
—No. 

2796.  {Professor  Thorpe.)  Did  you  read  tlie  evid<>nce 
in  the  Manchester  inquest  ? — Some  of  it. 

2797.  Do  you  remember  the  evidence  of  a  man  whose 
wife  died,  and  who  himself  said  he  had  consumed  very 
much  larger  quantities  of  beer  than  his  wife,  who 
was  supposed  to  be  killed  with  arsenic  ? — I  cLo  not 
remember  that. 

2798.  And  that  arsenic  was  actually  found  in  her 
viscera  ? — I  do  not  remember  that. 

2799.  If  that  were  so,  that  would  show  a  consider- 
able amount  of  tolerance  on  the  part  of  the  man  ? — It 
would. 

2800.  {Sir  William  Church.)  The  quantities  of  arseni- 
cal beer  that  we  know  must  have  been  consumed  were 
very  large  ? — Yes. 

2801.  With  regard  to  Modiea's  experiments  showing 
the  non-tolerance  of  selenium,  do  you  know  what  num- 
ber of  experiments  he  made? — I  think  about  a  dozen 
exi^eriments.  He  gave  the  animals  the  substance  for 
about  forty  days. 

2802.  All  the  same  animals  ? — Yes.  He  worked  en- 
tirely on  rabbits,  poisoning  some  with  selenious  acidi 
and  some  with  arsenious  acid.  Those  were  the  cases  of 
chronic  poisoning.  Of  course  he  made  other  experi- 
ments than  those. 

2803.  That  generalisation  is  come  to  from  a  dozen 
rabbits? — Yes,  practically. 

2804.  Is  it  not  a  known  fact  clinically  that  you  get 
very  many  different  forms  of  arsenical  poisoning  from 
the  administration  of  medicinal  arsenic  ? — Yes. 

2805.  Do  you  think  that  contains  selenium? — We  are 
at  present  investigating  that  matter,  the  question  of 
liquor  arsenicalis  and  the  question  of  the  sulphur  com- 
pounds of  the  pharmacopoeia.  Perhaps  I  put  this  a 
little  too  strongly,  but  all  I  wanted  to  emphasise  was 
that,  apart  from  the  difierence  of  dose,  the  getting  of 
different  kinds  of  symptoms  points  in  the  direction  of 
the  substance  one  is  working  with  not  being  absolutely 
constant. 

2806.  Still,  taking  it,  as  I  think  we  may,  that  medi- 
cinal arsenic  is  fairly  pure,  you  may  have  a  very  great 
variety  of  symptoms  in  different  individuals.  You  get 
pigmentation  in  some  when  given  medicinally,  you  get 
catarrhal  symptoms  often  in  others,  and  in  others  you 
get  gastro-intestinal  trouble  ? — Yes. 

2807.  So  that  unless  we  have  been  in  the  habit  of 
giving  an  impure  drug,  the  difference  in  the  symptoms 
does  not  go  for  much  ? — No. 

2808.  {Professor  Thorpe.)  There  is  other  evidence,  I 
think,  for  the  substantial  purity  of  commercial  arsenic. 
Large  quantities  of  it  are  used  in  ceii;ain  volumetric 
estimations,  and  the  nature  of  those  estimations  is  such 
that  if  selenium  had  been  there  in  any  sensible 
amount  the  oxide  of  selenium  would  have  been  redui<;ed, 
and  the  resultant  selenium  would  have  at  once  mani- 
fested itself  ?— Yes.  These  are  only  suggestions  I  make, 
and  I  do  not  attach  any  very  great  importance  to  them.' 

2809.  I  venture  to  say  that  you  will  find  when  you 
continue  your  inquiries  that  arsenious  oxide  from  the 
very  nature  of  its  mode  of  preparation  is  practically 
almost  a  pure  substance — almost  as  pure  as  can  be 
made? — I  say  that  this  is  very  incomplete,  and  I  do 
not  attach  any  very  great  importance  to  these  sugges- 
tions.   They  are  suggestions  rather  than  facts.  ''^ 

2810.  {Chair  III  a  II.)  Has  selenium  ever  been  adminis- 
tered as  a  drug  for  curative  purposes  ?  No,  tellurium 

}ia.s,  Kill  Ufit  ne'iVrjium^ 
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2811.  Does  tellurium  appear  in  the  Pharmacopoeia  ? 
—No. 

2812.  Judging  from  all  the  facts  that  you  have  put 
before  us,  you  consider  it  of  great  importance  that  sele- 
nium should  be  further  investigated — the  possibility  of 
selenium  appearing  in  food  and  drink  — I  do. 

2813.  I  see  you  mentioned   a  case  of  arseniate  of 


pho.sphate  of  sodium  poisoning  occurring  in  a  family  in  1900? — Yes. 
soda  causing  2814.  And  I  see  one  patient  took  as  much  as  17  grains 
poisonmg.  arseniate  of  sodium  ? — Yes. 

2815.  The  substance  in  which  it  was  taken  was  phos- 
phate of  soda  ? — Yes. 

2816.  Was  it  an  impurity  in  the  drug  1 — Yes. 

2817.  There  might  be  a  little  ambiguity  in  this  state- 
ment, because  this  substance  might  refer  to  the  latter, 
but  it  is  really  to  the  former  1 — It  refers  to  the  arseniate 
of  sodium. 

2818.  Was  that  patient  killed  who  took  as  much  as 
17  grains  ? — No,  he  did  not  vomit  for  about  12  hours, 
and  then  he  vomited  and  had  diarrhoea.  About  a  week 
afterwards  he  had  an  attack  of  shingles,  and  three  weeks 
afterwards  he  got  jaundice. 

2819.  Was  that  piobably  due  wholly  to  the  arseniate 
of  sodium  ? — Certainly,  the  shingles  and  the  other 
symptoms  were,  and  the  jaundice  too,  I  think,  in  all 
probability.  It  is  difficult  to  be  quite  certain  about 
jaundice,  but  I  think  most  likely  it  was. 

2820.  Did  he  recover  from  the  jaundice  ? — Yes. 

2821.  Was  hiis  health  permanently  injured  by  so 
severe  an  ordeal? — It  was  injured  for  some  considerable 
time. 

2822.  {Sir  William,  Church.)  What  reason  have  you 
for  thinking  that  the  herpes  was  more  immediately  con- 
nected with  it  than  the  jaundico? — He  was  a  bilious 
subject  and  had  had  jaundice  before.  I  do  not  think 
that  the  jaundice  was  really  due  to  the  arsenic. 

2823.  Were  there  any  nerve  symptoms  in  connection 
with  the  herpes  ? — No. 

2824.  I  suppose  the  herpes  is  secondary  to  a  nervous 
condition  ? — Yes. 

2825.  Did  he  get  any  paralysis  ? — No.  The  people 
who  took  the  arseniate  of  sodium  were  his  wife,  his  two 
children,  and  himself. 

2826.  (Chairman.)  Did  they  all  take  the  same  drug? 
— They  all  took  an  alkali  powder  which  was  prescribed 
containing  phosphate  of  soda,  bicarbonate  of  soda,  and 
sulphate  of  soda,  and  this  powder  was  more  or  less 
used  as  a  constant  medicament  by  the  whole  family. 
The  children  were  sick  immediately — I  do  not  know  how 
much  they  took — and  the  wife  was  sick  immediately 
and  had  diarrhoea,  and  was  in  a  state  of  collapse  for 
a  few  days.  Then  she  got  a  peculiar  erythematous  skin 
eruption.  The  husband,  whom  I  know  more  definitely 
about  with  regard  to  the  actual  time  and  the  actual 
amount  taken,  took  17  grains  of  the  arseniate  of  sodium, 
and  he  kept  it  in  his  stomach  for  twelve  hours.  He 
took  it  at  night,  and  was  not  sick  until  after  breakfast 
in  the  morning. 

2827.  You  mean  that  he  vomited  and  got  rid  of  some 
of  the  substance  ? — Yes. 

2828.  Seventeen  grains  of  arseniatie  of  sodium  out 
of  a  mixture  of  phosphate  of  soda  and  two  other 
substences  must  'have  involved  a  tremendous  amount  o'l 
arseniate  in  the  phosphate? — It  did. 


2829.  Is  there  a  liability  now  to  such  a  drug  as 
phosphaite  of  soda  being  contaminated  with  arsenic? —  Tiii 
This  was  due,  not  to  chemical  causes,  but  to  the  fact 
that  two  drugs  were  dried  together,  arseniate  of  sodium  15  ^ 
and  phosphate  of  soda. 

2830.  By  the  apothecary  ? — No  ;_by  a  manufacturing 
chemist — and  ithey  got  mixed.  The  chemist  at  once 
refei-red  to  the  manufacturer,  and  the  supply  of  phos- 
phate was  at  once  withdrawn.  Fortunately  we  found 
this  out  in  a  few  days.  At  first  1  thought  these  per- 
sons were  suffering  from  ptomaine  poisoning,  as  they 
had  eaten  a  Russian  partridge  for  dinner  on  the  same 
evening.  Tiiey  got  running  of  the  eyes  and  nose, 
and  that  .again  made  me  think  of  antimony,  but  the 
analysis  showed  that  it  was  not  tartar  emeitic,  but 
arseniate  of  sodium.    It  was  a  very  terrible  accident. 

2831.  {Prof essor  Thorpe.)  Did  you  trace  that  up? — Yes. 

2832.  They  were  simultaneously  drying  the  two  I — 
Yes. 

2833.  I  ask  the  question,  of  course,  because  a  good 
deal  of  phosphoric  acid  is  now  made  directly  from 
phos,phorus  ? — The  retail  chemist  was  aghast  at  the 
trouble,  and  referred  the  responsibility  to  the  wholesale 
chemist,  and  I  had  several  interviews  with  the  retail 
chemist,  an'd  that  was  the  statement  he  made  to  me. 
This  'Was  in  April,  the  week  after  ii,aster,  last  year. 
The  manufactuTer  at  once  withdrew  the  whole  of  the 
phosphate,  and  that  is  all  that  happened. 

2834.  I  sunpose  it  is  still  possible,  apart  from  that, 
that  phosphate  of  soda  may  contain  arseniate  of  sodium  ? 
— From  chemical  reasons? 

2835.  Phosphorus  almost  invariably  contains  arsenic, 
does  it  not? — Yes. 

2836.  When  it  is  oxidised,  of  course  it  is  oxidised 
to  arsenic  acid  t — Yes. 

2837.  If  you  convert  the  phosphorus  into  phosphoric 
acid,  inasmuch  as  the  arseniate  of  soda  and  phosphate 
of  soda  are  isomorphous  and  crystallise  together,  no 
doubt  they  will  afterwards  occur  together  ? — ^Yes.  This 
was  distinctl.y  mechanical,  I  believe.  I  only  know 
what  they  tell  me.  Perhaps  you  will  remember  there 
were  several  cases  at  the  same  time  ;  there  was  a  case  of 
a  patent  alkali  medicine,  and  there  were  several 
prosecutions  last  spring. 

2838.  {Chairman.)  Depending  upon  the  same  lot? — 
Yes.  I  know  that  in  two  other  cases  I  was  consulted 
with  regard  to  it. 

2839.  Were  there  any  deaths?— I  think  not.  It 
was  the  arseniate,  and  the  arseniate  is  very  much  less 
poisonous  than  the  arsenite,  though  the  Pharmocopoeial 
doses  are  the  same. 

2840.  {Professor  Thorpe.)  Is  that  true  of  the  free  acid? 
■ — I  think  so. 

2841.  I  asked  that  question  the  other  day,  but  it 
does  not  seem  to  be  quite  clear? — -There  have  been  a 
number  of  experiments  made  on  the  relative  po'sonous 
properties  of  the  arsenites  and  arseniates,  and  I  think 
some  on  the  acids,  and  there  is  mo  doubt  thalt  the 
arseniates  are  not  anything  like  so  poisonous  in  the 
same  proportion. 

2842.  {Chairman.)  Will  you  send  in  the  full  account 
for  our  information  as  to  the  exact  way  in  which  the 
sampler  of  acid,  glucose,  and  beer  were  obtained, 
along  with  any  letters  or  other  documents  relating 
thereto? — Yes  ;  I  shall  be  pleased  to  do  so. 


Dr.  Airniuit  Pearsox  Luff,  called  ;  and  Examined. 


■2843.  (Chairman.)  You  are  a  physician  in  chau'ge 
or  out-patients,  and  lecturer  on  medical  jurisprudence 
and  on  public  health  in  St.  Mary's  Hospital,  London? 
—Yes. 

2844.  And  you  are  one  of  the  scientific  analysts 
to  the  Home  Office  ? — Yes. 

2845.  You  have  had  experience  of  oases  of  poisoning 
extending  over  twenty-five  years  ? — Yes. 

2846.  Perhaps  you  will  tell  us  what  you  kno'w  as 
to  the  beer  poisoning  in  Manchester? — On  November 
24th,  ISOO,  I  was  asked  to  join  the  Expert  Commission 
(if  the  Manchester  Brewers'  Central  Assnp'ation.  to 
inquire  into  the  causes  of  the  poisoning  epidemic  then, 
prevailing  in  Manchester,    and   generally   to  advise 


as  to  the  means  to  be  adopted  to  immediately  stop 
the    epidemic,   and   to   prevent    recurrences    in    the  A, 
future.    I  proceeded  on  November  28th  to  Manchester, 
and  in  conjunction  with  some  of  my  colleagues,  com- 
menced inquiries  on  the  morniing  of  the  29th.    I  con- 
ferred with  Dr.  Reynolds,  Dr.  Niven,  Dr.  Tattersall, 
and  the  resident  sibafEs  of  the  Manchester,  Crumpsall 
and  Hope  Infirmaries,  and  I  wish  to  place  here  on  To 
record   my  appreciation   of   the   great  assistance   so  of  i 
courteously  rendered  by  all  those  medical  gentlemen,  in 
The  same  morning  I  saw  la  number  of  cases  of  poisoning  infi 
at  the  Manehesiter  and  Crumpsall  Infirmaries,  and  the  hy 
same  day  I  reported  to  a  meeting  of  the  Brewers'  dili 
Association  that  the  maiority  of  the  oases  I  had  seen 
were  undoubtedly  cases  of  arsenical  poisoning.    I  under- 
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stand  from  Dr.  Buchanan  that  I  need  not  repeat  what 
tff,  I  have  mentioned  in  the  next  paragraph  of  my  pricifi, 
as  you  have  already  had  evidence  as  to  the  praise- 
■  wortiiy  manner  m  which  the  Manchester  brewers  gave 
us  full  powers  to  act,  and  did  everything  possible  to 
sitop  'the  ef)idemic,  which  I  believe  was  very  quickly 
and  efl'ectually  stopped.  I  saw  a  large  number  of  tlie 
poisoning  cases  at  tlie  Manchester  Iniirmarj',  the  Crump- 
sail  Intirmary,  and  the  Hope  Inlii-mary.  Tlie  great 
majority  of  these  cases  were  undoubtedly  cases  of  ar- 
senical poisoning,  but  modified  by  the  diluted  form  in 
which  the  poison  had  been  tiaken,  w'hich  was  of  very 
great  importance  in  connection  with  this  epidemic. 
The  diluted  form  in  which  the  arsenic  was  taken  was 
responsible  for  the  symptoms  noi  being  quite  in  line 
with  some  of  the  symptoms  of  the  recorded  cases  of 
arsenical  poisoning. 

2847.  Is  that  because  you  found  more  peripheral 
neuritis  than  you  would  hare  expected  if  the  arsenic 
had  been  taken  without  the  beer? — If  it  had  not  been 
taken  in  so  diluted  a  form,  I  should  have  expected 
more  affections  of  the  gastro-iiutestinal  tract,  which  in 
my  experience  were  markedly  absent,  which  absence  I 
should  expect  when  the  arsenic  is  taken  in  so  diluted 
a  form.  Then  I  think  the  symptoms  were  also  modihed 
by  the  actual  amount  of  arsenic  taken,  by  idiosyn- 
crasy, and  probably  by  the  alcohol  and  other  com- 
pounds taken  in  conjunction  with  the  .arsenic.  I  took 
veiy  careiful  and  exhaustive  notes  of  about  forty  of 
the  cases.  These  notes  included  the  symptoans  and 
physical  signs  exhibited  by  the  patients,  the  incidence 
of  the  symi>toans,  and  the  daily  amount  of  beer  and 
spirits  consumed.  I  also  obtained  from  the  patients 
the  names  of  the  public^houses  at  which  they  usually 
consumed  their  beer,  or  from  which  they  obtained  theii- 
supplies. 

s  of  2848.  Will  you  give  us  a  brief  summaiy  of  the  symp- 
toms and  physical  signs  ? — In  the  great  majority 
I  of  cases  the  illness  began  with  pains  and  loss  of  power 
in  the  feet,  succeeded  or  preceded  by  tingling  in  the 
soles  of  the  feet,  and  paiu  in  the  calves.  In  nearly  all 
the  cases  the  extreme  tendern^sis  of  the  calves  was  a  very 
marked  feature.  In  my  opinion  it  was  much  more 
marked  than  in  tlie  cases  I  have  seen  of  so-called  alcoliolic 
neuritis.  The  peculiar  huskiness  of  the  voice  was  also 
presenifc  in  a  large  number  of  the  paltients.  Amongst 
the  common  early  symptoms  were  also  tingling  of  and 
loss  of  sensation  in  the  feet  and  hands,  followed  by  loss 
of  power  and  ataxy — tliat  is  an  inco-ordination  in  walk- 
ing and  movements  with  a  certain  peculiar  stepping  gait. 
Pigmentation  was  one  of  the  marked  symptoms  amongst 
the  dark  complexioned  patients,  but  was  only  present 
to  a  very  slight  extent  among  the  fair-complexioned  in- 
dividuals. It  generally  started  as  an  erythema,  a  scar- 
latina like  blush,  on  the  upj)er  part  of  the  chest,  thence 
spreading  to  the  face  and  hands.  This  eiythema  wa? 
followed  by  pigmentation,  which  was  especially  evident 
in  those  regions  where  pigment  normally  occurs,  but  was 
also  frequently  present  all  over  the  body.  In  some  cases 
the  individual  almost  resembled  a  mulatto,  as  regards 
the  colour  of  the  skin,  whilst  in  others  the  resemblance 
to  a  case  of  Addison's  disease  was  very  marked.  Of  the 
other  skin  affections,  keratosis,  a  horny-like  thickness 
of  the  skin  of  the  feet,  and  occasionally  of  the  hands, 
and  a  reddish  rash  at  the  periphery  of  the  soles  of 
the  feet  and  the  palms  of  the  hands — erythromelalgia 
— were  met  with,  with  a  good  deal  of  pain.  I  have 
drawn  up  a  table  which  is  oi  some  interest  per- 
haps as  showing  the  relative  occurrence  of  the 
different  symptoms  among  the  cases  of  which  I  per- 
sonally obtained  the  histories.  That  table  shows  that 
the  commonest  symptoms  were  the  symptoms  connected 
with  the  feet  and  with  tl.e  hands.  Brown  j^igmenta^ 
tion occurred  in  77  per  cent.,  or  about  threerfourths 
of  the  cases.  Colic,  vomiting,  irritation  of  the  gastro- 
intestinal tract,  were  only  present  in  about  one-third  of 
the  cases,  36  per  cent,  in  each.  It  is  possible  that  they 
migiht  have  been  early  symptomis  which  the  patients  had 
forgotten  ;  but  my  own  impression  was  that  the  colic 
and  vomiting  were  perhaps  more  connected  with  the  ex- 
cessive amount  of  beer  taken  than  with  the  direct  aet/on 
of  the  arsenic  on  the  gastro-intestinal  tract.  Diarrhoea 
was  present  in  only  a  ve^ry  small  number  of  cases,  al- 
though that  is  a  common  syimpitom  of  acuite,  or  sub-acute, 
ar.senical  poisoning.  It  showed,  to  my  mind,  that  ths 
arsenic  was  very  quickly  absorbed  from  the  gastro- 
intestinal tract,  and  that  it  then  produced  a  peculiar 
effect  upon  certain  organs,  especially  on  the  nervous 
system,  but  that  it  did  not  jjroduce  much  direct  effect 
on  the  gastro-intestinal  tract.  The  following  table 
4576. 


shows  the  different  symptoms  among  the  cases  of  which  Dr. 


I  personally  obtained  the  histories  :  — 

Pains  in  the  feet 
Loss  of  power  in  the  feet 
Tingling  of  the  feet 
Pains  in  the  calves  - 
Husky  voice    -       -  - 
Loss  of  sensation  in  the 
feet  -       -       -  - 
Ataxy       .       -       -  - 
Characteristic  gait  - 
Tingling  of  the  feet 
Tingling  of  the  hands 

Loss  of  sensation  in  the 

hands  -  -  - 
Loss    of    i^ower    in  the 

hands       -       -  - 

Brown  pigmentation 
Atrophy  of  the  calves 
Dropped  hands 
Running  of  the  eyes 
Anorexia  -       -       -  - 
Absent  knee-jerks  - 
Drtipped  feet  -       -  - 
Kerato';is 

Pains  in  the  hands  - 
Irritation  of  the  eyes 
Facial  neuralgia 
Headache  -       -       -  - 
Colic        -       -       -  - 
Vomiting         .       .  - 
Mid-sternal  pain 
Erythromelalgia 
Ilunning  of  the  nose 
Erythematous  rash  - 
Diarrhoea 

I'apular  rash   -       -  - 


in  91  per  cent,  of  the  cases. 
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these  cases. 


2849.  I  see  tingling  of  the  feet  twice  mentioned,  once 
as  86  per  cent,  of  'the  cases,  and  again  as  82  per  cent,  of 
the  cases? — That  is  so.  I  ought  to  explain  that  that  was 
where  it  was  especially  associated  with  this  characteristic 
gait.  I  ought  to  have  bracketed  that  characteristic  gait 
with  tingling  of  the  feet,  which  occurred  in  4  per  cent, 
more  of  the  cases  where  there  was  no  characteristic  gait. 

2850.  Tingling  of  the  feet-  occurred  in  86  per  cent.,  and 
tingling  of  the  feat,  accoanpanied  by  characteristic  gait, 
in  82  per  cent.— are  those  the  percentages  ? — Yes. 

2851.  Are  they  percentages  of  a  large  number  of  cases  ; 
— Of  40  cases.  I  saw  a  great  many  more,  but  I  had  not 
time  to  take  the  exhausitive  hisltories  that  I  took  of  those 
40  cases. 

2852.  {Dr.  Whitvlcggc.)  Are  all  the  percentages  cal- 
eulateil  on  the  40? — Yes  ;  all  of  them. 

2853-4.  How  would  the  last  item,  papular  rash,  4  per  Amount  of 
cent. ,  work  out  in  actual  cases  ? — I  think  that  must  ^^^^  con- 
have  been  in  two  cases.  I  did  not  go  into  fyroed  in 
decimal  figures,  but  I  think  I  must  have  seen 
the  papular  rash  in  4  per  cent.,  or  two  cases. 
I  always  kept  to  entire  numbers,  and  did  not  go 
into  decimals  ait  all.  The  amounts  of  beer  admitted  to 
have  heen  taken  varied  from  two  pints  to  fifteen  pints 
per  diem,  the  average  being  about  four  to  five  pints  per 
diem.  In  one  case  only  was  the  amount  admitted  to  be 
below  two  pints,  and  that  was  the  case  of  a  female,  aged 
42  years,  who,  although  most  carefully  questioned  on  the 
subject,  would  only  admit  the  consumption  of  two  glasse-s 
of  beer  a  day,  and  of  four  or  five  glasses  on  Saturday.  I 
am  bound  to  say  I  am  somewhat  siceptical  as  to  the  vera- 
city of  tiiose  statements  ;  but  although  I  questioned  her 
very  carefully — and,  of  course,  in  connection  with  our 
out-patienit  practice  we  get  'nto  the  habit  of  carefully 
questioning  persons — about  the  quantities  consumed,  I 
could  not  get  her  to  admit  any  larger  quanitity.  It  is 
possible  her  sympto'ms  might  have  been  brought  aibouV 
by  '■hat  small  amount  of  beer. 

2855.  {Chairman.)  How    much    would    that    biO  •  •'v 
glass  there  is  called  a  gill — it  is  half  a  pint. 
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2856.  A  glass  of  beer  means  half  a  p'.nt? — Yes.  Her 
case  was  one  of  a  well-marked  peripheral  neuritis, 
together  with  the  charaoteristic  gait,  but  with  an  entire 

■  aibsence  of  either  arsenical  pigmentation  or  any  arsen'cal 
rash.  But  she  was  not  one  of  the  dark-complexioned 
individuals. 

2857.  Would  her  case  ibe  distinguishaible  from  alcolioMc 
neuritis  ? — Except  that  the  pain  in  the  calves  of  the  legs 
wa^  '.auch  severer  than  what  I  have  generally  found  asso- 
cjated  witlh  so-called  alcoholic  neiu^ibis.  In  only  five 
oases  out  of  the  40  liad  any  spirits  been  taken  for  some 
mont.hs,  and  then,  accoixling  to  the  statements  of  the 
patients,  only  in  small  quantities,  and  very  occasionally. 
I  am  of  opiiiion  that  the  alcohol  of  spirits  was  not  a 
factor  in  tilie  production  of  the  peripheral  neuritfls  of 
any  of  the  cases  under  consideration.  In  my  experience 
the  oases  of  arsenical  poisoning  at  Manchester  differed 
•somewhat  frcim  the  chronic  arsenical  poisoning  with  wh'ch 
I  have  been  formerly  acquainted,  such  as  that  caused  by 
arsenical  wall  papers  and  by  the  use  of  long-continued 
full  medicinal  doses  of  arsenic,  in  tiie  marked  cliaracter 
of  the  pigmentation  and  of  Itlhe  skin  eruptions  in  so  many 
of  the  cases.  They  also  differed  from  cases  of  sub-acute 
arsenical  poisoning  in  the  general  absence  of  marked 
affections  of  the  gastro-intestinal  tract.  In  my  opinion 
the  cases  should  te  classed  as  intermediate  between  sub- 
acute arseni'cal  poisoning  and  chronic  arsenical  poison- 
ing, as  formerly  understood.  I  am  also  of  opinion  that 
most  probalbly  the  arsenic  was  taken  in  such  quantities 
that  had  the  amount  been  taken  in  a  smaller  bulk 
of  fluid  sub-acute  arsenical  poisoning  would  probably  have 
resulted  ;  but  that,  being  taken  in  such  a  large  bulk  of 
beer,  there  occurred  a  rapid  absorption  of  it  from  the 
stomach  and  intestines  and  also  a  rapid  elimination  of  a 
considerable  amount  of  the  arsenic  by  the  kidneys. 
Another  lesson  probably  taught  by  the  epidemilo  is  that 
the  views  hitheilbo  held  as  to  arsenic  being  a  non-accu- 
mulative poison,  will  probably  have  to  be  modified. 
Some  of  the  sympitoans  puilnt  to  the  fact  that  the  arsenic 
must  have  accumulated,  and  have  been  retained  in  the 
system  for  a  considerable  perLod  of  time. 

2858.  {Sir  William  Church.)  Was  there  anything  in 
the  cases  that  you  saw  that  led  you  to  a  suspii'inn  of 
there  being  any  other  poison  present  but  arsenic  ? — 
Nothing  whatever. 

2859.  Have  you  any  opinion  whether  intemi^erance 
is  conducive  to  arsenical  ijoisoning,  that  is  to  say, 
that  arsenic  taken  by  intemperate  ]jprsons  acts  more 
severely  than  on  temi^erate  people? — I  think  it  is  very 
probable  that  it  does,  but  my  experience  is  practically 
limited  to  one  case  that  occurred  in  my  hospital  prac- 
tice four  or  five  years  ago,  where  undoubtedly  a  some- 
what intemperate  person  developed  very  marked  peri- 
pheral neuritis  after  t:iking  only  a  few  d(  ses  of  arsenic, 
but  I  admit  that  may  have  been  a  case  of  idiosj-ncrasy. 
I  think  it  was  not,  because  I  then  kepit  that  patient 
under  observation  in  the  hospital  for  some  time,  when 
lie  took  no  alcohol,  aiud  some  weeks  later,  when  I  re- 
sumed the  administration  of  arsenic  in  the  same  doses 
as  before,  he  did  not  develop  peripheral  neuritis,  when 
he  bad  undoubtedly  recovered  to  some  extent  from  his 
condition  of  alcoholism.  That  is  really  the  only  case 
I  know. 

2860.  But  can  you  exclude  his  attack  of  peripheral 
Tieuritis  as  being  alcoholic  ? — Except  that  when  he  came 
in  he  showed  no  signs  of  peri]Theral  neuritis,  and  had 
no  alcohol  while  in  hospital,  yet  after  only  a  few  doses 
of  arsenic  given  in  ordinary  quantities,  6  minim  doses 
tliree  times  a  day  of  Fowler's  solution,  he  developed 
well-marked  peripheral  neuritis,  and  ^at  the  time  I 
attributed  it  to  the  condition  of  the  nervous  system 
from  the  result  of  taking  alcohol.    He  was  very  readily 

^.affected  by  the  arsenic. 

2861.  But  at  all  events  it  is  not  a  recognised  fact, 
Tir  the  profession  have  not  recognised  the  fact,  that 
the  undue  consumption  of  alcohol  predisposes  to  ar- 
senical poisoning? — No,  certainly  not.  In  fact,  I  did 
not  recall  that  case  until  the  discussion  recently  at 
the  Medico-Chirurgical  Society,  in  which  I  took  part. 

2862.  Have  you  any  opinion  as  to  the  possibility  of 
the  form  in  which  the  arsenic  may  be  in  beer?  Whether 
it  enters  into  any  fresh  combination  with  any  organic 
radicals  or  substances? — I  have  no  knowledge  what- 
ever about  that.  It  is  possible  it  may  be  in  combina- 
tion with  some  of  the  organic  constituents,  but  I  have 
no  information  on  that  point. 

2863.  Do  you  think  that  it  is  necessary  to  pre-sup- 
f)osi-  such  a  thing  to  account  for  the  effects  of  these  ■ 
small  quantities  of  arsenic? — Not  at  all. 
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2864.  {Frufessor  Thorpe.)  Aru  they  consistent  with 
its  being  arsenious  oxide? — Tiiey  are  entirely  consis-  A 
tent  with  that,  in  my  opinion. 

2865.  (Sir  William  Church.)  In  other  cases  of  ar- 
senical  poisoning  you  have  seen,  has  there  been  this  Syni 
extreme  tenderness  of  the  calves?— Yes;   in  some  of  Man 
the  oases  certainly.  cases 

2866.  You  noted  that  before  the  occurrence  of  this 
epidemic  ? — Yes  ;  I  had  noticed  that  in  arsenical  neu- 
ritis. 

2867.  And  as  being  one  of  the  distinguishing  points  ]\ius, 
from  alcoholic  neuritis  ?— Yes,  in  my  upinion.    There  tend 
is  tenderness  of  the  calves  of  the  legs  in  the  so-called 
alcoholic  neuritis,  but  I  have  not  noticed  it  of  so  ex 
treme  a  character  as  in  arsenical  neuritis. 

2868.  It  seemed  to  me  to  be  most  extraordinary  in 
the  Liverpool  cases? — It  was  most  remarkable  in  nearly 
all  the  cases.  I  saw  patients  shriek  sometimes  if  3*ou 
merely  touched  them  lightly  with  the  fingers  on  the 
calves. 

2869.  Was  it  very  persistent,  lasting  for  a  long  time? 
—Yes.  I  saw  some  of  the  cases  at  intervals  of  a  fort- 
night, and  they  still  showed  the  tenderness  on  pressure. 

2870.  I  saw  some  of  the  same  cases  long  afterwards, 
and  they  were  n&arly  as  tender  when  I  saw  them  as 
when  you  did  ?— Yes,  it  lasted  a  very  long  time. 

2871.  To  what  do  you  attribute  the  huskiness  of  the 
voice  ? — I  am  not  sure  whether  tliat  was  not  due  to  some 
catarrh  of  the  mucous  membrane  of  the  larj^nx,  or  pos- 
sibly it  may  have  been  due  to  a  nerve  cause.  I  attri- 
bute it  to  one  of  the  two. 

2872.  Did  you  attribute  it  to  the  arsenic  ?— I  think 
very  probably  it  was  caused  by  the  arsenic. 

2873.  You  attributed  it  either  to  an  affection  of  the 
mucous  membrane  or  an  affection  of  the  nerves  of  the 
larynx?— Yes,  either  to  one  or  the  other.  This  husky 
vince  was  so  common  that  I  found  it  in  86  per  cent,  of 
Uiiti  cases. 

2874.  I  see  it  oomes  next  to  the  loss  of  power  and  ting- 
ling in  tlhe  feet? — Yes.  I  saw  several  cases  which  are 
not  mentioned  among  the  40  in  the  out-patient  depart- 
ment at  Manchesjfer  Infinnaiy  which  one  could  almost 
diagnose  by  the  peculiar  glistening  appearance  and 
slight  running  of  the  eyes,  and  husky  voice  alone  before 
one  looked  at  the  skin  of  the  chest. 

2875.  With  regard  to  pigmentation — was  it  much  more  Pigrllj 
marked  in  dark  complexloned  people  than  in  fair  com-  tioni 
plcxioned  people  ? — Much  more. 

2876.  Was  it  so  marked  thiat  you  think  It  ought  to  have 
attracted  the  attention  of  tlie  medical  profession  gene- 
rally who  saw  these  cases  w-hile  the  e])idemic  was  in  exis- 
tence at  Manchesiter? — It  is  so  easy  to  be  wise  after  the 
event.  I  am  bound  to  say  that  I  tli.ink  in  my  out-patient 
practice  it  might  very  probably  ha\-e  escaped  my  attention. 
We  do  not  get  the  patient  to  strip  as  a  rule  in  these  cases.       I  ii^ 

2877.  Were  not  many  of  them  very  muclv  pigmented  ]  a, 
■with  a  pigmentation  similar  to  that  wliich  arises  from 
other  well-known  causes,  such  as  phtheiriasis  ? — Yes, 
only  in  some  of  the  cases  pigmentation  was  darker  than 
I  have  seen  it  in  any  other  condition  except  Addison's 
disease. 

2878-  But  where  it  was  not  so  marked  could  it  easily 
have  passed  for  what  we  call  Vagabond's  Disease? — 
Easily,  I  think. 

2879.  Was  the  distribution  of  the  pigmentation  like 
that  in  Addison's  disease  ? — No.  I  never  saw  any  pigmen- 
tation inside  the  mouth,  which,  of  course,  one  frequently 
meets  with  in  Addison's  disease. 

2880.  Was  it  on  the  skin  1 — No,  it  was  not  similar,  be- 
cause it  did  not  occur  at  points  of  pressure  where  Addi- 
son's disease  especially  occurs  In  the  women  the  pig- 
mentation did  not  show  where  the  pressure  of  the  corset 
had  been,  or  the  garters,  as  in  Addison's  disease.  There 
It  was  quite  different. 

2881.  Were    the    areola:    pigmented? — Always  ex- 
tremely pigmented. 

2882.  Did  you  look  at  the  axilla; — Yes,  they  were  ex- 
tremely pigmented  in  most  of  the  cases  I  saw.  The  pig- 
mentation was  generally  much  darker  in  the  axilhc  and 
in  the  groins  than  on  the  chest  and  abdomen. 

2883.  And  on  the  pudenda  ? — Yes.    In  the  main  it 
was  always  well  marked  about  the  penis  and  scrotum. 

2884.  In  some  of  the  cases  I  saw,  curiously  enough,  tlv. 
axillfe  and  groins  were  less  dark  than  the  other  surfact 
of  the  bodv.   That  is  what  made  me  ask  the  question?— 
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In  a  few  cases  I  found  that  so,  but  In  the  great  majority  of 
the  cases  there  was  much  darker  pigmentat'on  m  the 
axillae  and  the  groins. 

'  2885.  So  that,  of  course,  in  those  cases  it  did  resemble 
Addison's  disease  ? — It  did,  except  that  one  dkl  not  find 
it  especially  marked  at  points  of  pressure  and  on  the 
mucous  membrane. 

2886.  Was  the  keratosis  you  saw  unique  in  your  ex- 
perience ? — I  have  never  seen  it  in  such  a  number  of 
cases  before. 

2887.  Or  tc  such  an  extent? — Nor  to  sucli  an  extent. 
It  was  very  remarkable  in  some  of  the  cases. 

2888.  Greater  than  you  see  in  some  of  the  ordinary 
skin  diseases  ? — Much,  greater  in  my  experience. 

2889.  That  did  attract  attention  at  once  when  these 
symptoms  were  manifested  1 — Yes,  that  certa'nly  attracted 
attention. 

2890.  As  soon  as  cases  of  keratosis  were  observed  by 
medical  men  in  Manchester  suspicions  began  to  be 
aroused? — ^I  think  it  was  the  combination  of  the  kera- 
lOS-is  with  the  herpes  in  some  of  the  cases  that  first 
aroused  suspicion. 

2891.  Amongst  these  40  there  seem  to  be  no  cases  ? — 
None.  I  saw  herpetic  eruptions  in  only  three  casjs,  but 
I  think  it  may  have  been  a  fairly  early  symptom  in 
some  cases. 

2892.  Before  the  occurrence  of  this  epidemic  did  yon  as- 
sociate alcoholic  neuritis  with  beer? — 1  must  confess  that, 
rightly  or  wrongly,  I  associated  it  much  more  with  spirits 
than  with  beer.  I  did  not  dissociate  it  from  beer  drink- 
ing entirely,  but  I  associated  it,  though  I  might  have 
been  wrong,  with  spirits  rather  than  with  beer. 

2893.  I  suppose  j'ou  would  agree  with  me  that  in  Lon- 
don most  of  the  spirit  drinkers  would  be  prcjibably  beer 
drinkers  too? — ^Yes.  I  think  most  of  them  are  un- 
doubtadly  so,  as  far  as  my  experience  goes. 

2894.  {Professor  Thorpe.)  Did  you  hear  Dr.  Tunni- 
cliffe's  evidence  ? — I  did. 

2895.  Are  you  able  to  throw  any  liglit  from  your  in- 
quiries as  to  whether  there  was  any  tolerance,  as  it  was 
called,  in  the  Manchester  cases  ? — I  am  perfectly  sure  in 
many  cases  there  was  tolerance  of  arsenic  shown.  I  am 
quite  sure  of  that. 

2896.  Then  If  Dr.  Tunniclifl'e  puts  forward  as  evidence 
that  this  mischief  is  not  to  be  attributable  to  arsenic  alone 
on  the  ground  of  the  almost  entire  absence  of  tolerance 
you  think  that  is  an  unsubstantial  ground  ? — I  think  so, 
dec'dedly.  I  think  anyone  who  made  careful  inquiries 
on  the  spot  would  be  bound  to  admit  the  existence  of 
tolerance  in  many  cases. 

2897.  Did  you  think  yourself  that  the  marked  occur- 
rence of  wasting  in  the  Manch,ester  patients  occurring 
independently  of  gastro-enteritis  is  to  be  explained  by 
the  specific  action  of  selenlous  acid  alone  ? — ^I  do  not  think 
there  was  a  marked  occurrence  of  wasting.  I  differ  from 
that  statement.  There  was  wasting  in  some  of  the  cases, 
i)ut  I  do  not  think  there  was  a  marked  occurrence.  There 
was  a  wasting  in  the  muscles,  which  were  partially  para- 
lysed from  the  peripheral  neuritis,  but  then  you  get  simi- 
lar wasting  in  paralysis  from  peripheral  neuritis  of  any 
cause — you  must  get  a  similar  wasting  of  the  paralysed 
muscles.  Therefore  I  cannot  agree  with  th,e  statement 
that  there  was  this  marked  degree  of  wasting.  If  I  do  not 
agroe  with  that  I  could  not  agree  with  the  deduction  as 
to  the  selenium  being  a  factor  on  that  account. 

2898.  If  you  get  well-marked  symptoms  of  arsenical 
poi.^oning  and  you  are  unable  to  detect  evidence  of  arsenic 
In  the  ingesta  what  would  be  your  deduction — I  mean  if 
you  had  well-marked  symptoms  of  arsenical  poisoning 
such  as  you  are  accustomed  to  associate  with  arsenic? — ■ 
Tliat  you  are  not  probably  testing  th,e  proper  ingesta. 

2899.  But  if  you  did  not  find  the  evidence  of  arsenic 
what  would  be  your  deduction  then  ?— Possibly  that  you 
were  not  testing  all  the  channels  by  wliich  arsenic  miglit 
be  ntroduced  into  the  system. 

2900.  You  would  not  think  the  fact  that  you  did  not 
find  the  arsenic  incompatible  with  the  exi'.steiice  of  arseni- 
cal poisoning? — Not  unless  it  could  be  conclusively 
?hoiwn  there  was  no  possibility  of  -arsenic  being  taken. 
But  I  should  want  some  very  conclusive  proof  that 
arsenic  could  not  be  taken. 

2901.  Have  you  had  the  opportunity  of  examining  any 
f'f  the  materials — the  brewing  sugars,  for  instanr-e?-- 

2902.  Have  you  caused  any  of  them  to  be  searched  f(  " 
-selenium  ?— None  of  them. 


2903.  Of  those  you  have  examined  did  all  of  them  con- 
tain arsenic? — No,  not  all  thesugars  I  have  examined. 
For  instance,  I  examined  a  number  of  Invert  sugars,  and 


Dr. 
A.  P.  Luff. 


only  those  which  had  been  prepared  by  Bostock's  firm  15  Mar.  1901. 
contained  arsenic.    None  of  th;e  others  contained  any  ~ 
whatever. 

2904.  Have  you  independently  examuied  them  ? — Yes, 
quite  independently.  I  only  speak  of  the  actual  analyses 
made  by  myself.  We  have  not  done  the  work  jointly, 
but  quite  independently  on  different  samples. 

2905.  Have  you  quantitative  estimations  of  the  amount 
of  arsenic  1 — I  have  in  the  beers  and  in  the  malts,  but  not 
in  sugars.  I  did  not  examine  very  many  of  the  sugars, 
only  some  of  those  invert- ones. 

2906.  I  suppose  you  have  had  no  samples  of  oil  of 
vitriol  pass  through  your  hands,  have  you  ? — No,  not 
through  my  hands — not  connected  with  this  epidemic  in 
any  way. 

2907.  But  you  have  made  c^uantltative  estimations,  you 
say,  of  the  beer? — Yes,  adl  of  them. 

2908.  Have  you  tested  the  beer  itself  for  selenium? — 
I  have  not  tested  directly,  but  I  think  I  am  in  a  position 
to  state  to  the  Commission,  if  they  wish  for  tli,e  informa- 
tion, that  I  believe  all  thiese  Siimples  of  beer  to  be  free 
from  selenium.  I  can  give  my  reasons  for  that  statement. 
Although  I  have  not  tested  directly  for  seleniifm  I  have 
what  I  think  is  a  very  good  reason  for  believing  that  sele- 
nium is  absent  in  appreciable  quantities  as  compared 
with  the  arsenic  from  all  the  samples  of  beers. 

2909.  Are  those  beers  which  were  brewed,  for  example, 
by  Groves  and  Whitnall  ? — ^Several  of  them.  They  were 
beer.s  which  were  collected-  in  Mancliiester  by  inspectors 
under  the  Sale  of  Food  and  Drug.s  Act  between  the  21st 
November  and  the  28th  December.  Several  of  them  were 
brewed  by  Groves  and  Whitnall.  I  have  the  names  of 
all  the  brewers. 

2910.  What  is  the  evidence,  then,  that  you  are  able 
to  give  us  on  which  you  base  the  supposition  that  no 
selenium  or  seleiiious  compounds  were  present  ? — ^It  is 
this.  When  this  question,  of  selenium  cropped  up, 
I  saw  it  .stated  in  that  first  paper  published  by  Dr. 
Tunnicliife  that  selenium  was  not  to  be  detected  by 
the  Marsh  test,  and  I  thought  it  would  be  advisable 
to  mix  a  small  quantity  of  selenious  acid  with  arseni- 
cated  beers,  and  see  if  it  in  any  way  att'ected  the 
character  of  the  arsenical  deposit  oiblaine-d  in  the  Marsh 
test.  I  found  to  my  surprise — because  it  was  quite 
new  to  me — ^that  when  I  added  small  quantities  of 
selenious  acid  to  arsenical  beers  or  to  beers  I  knew 
to  be  pure,  to  wliich  I  also  added  arsenic,  that  the 
character  or  the  deposit  by  the  Maish  test  was  always 
entirely  different  when  selenious  acid  was  present. 
There  was  a  vermilion  red  character  about  it.  None  of 
the  deposits  irom  these  beers  wliich  were  taken  between 
November  21  and  December  8  in  Manchester  show  any 
indication  of  a  vermilion  deposit ;  they  are  all  the 
pure  arsenical  deposits  such  as  one  gets  in  the  standard 
tubes  when  working  with  known  quantities  of  arsenic. 
I  admit  that  my  experiments  are  in  no  sense  ex- 
haustive, but  it  is  fro)n  that  lalone  that  I  infer  that 
these  beers,  which  undoubtedly  contained  arsenic  in 
some  considerable  quantities,  contained  no  appreciable 
amount  of  selenium,  although  I  did  not  directly  test  for 
selenium. 

2911-2.  (Chairman.)  Had  you  used  the  Marsh  test 
before  the  suggestion  of  selenium  was  made? — Yes.  I 
was  employing  that  for  the  so-called  estimations  of 
arsenic  in  beer. 

2913.  So  that  you  could  not  have  failed  to  see  the 
brilliant  scarlet  colours  before  you  were  even  thinking 
of  selenium  ? — I  conceive  not. 

2914.  (Profe.ssor  Thorpe.)  I  suppose  the  vermilion 
colour  is  due  to  an  extremely  finely  divided  selenium  ? 
— Either  selenium  or  possibly  selenium  in  combination 
with  arsenicum,  but  I  do  not  know  anything  about  it. 
I  sliould  think  most  probablv  it  is  finelv  divided 
selenium  itself;  it  is  the  colour  that  one'  produces 
liy  precipitation. 

2915.  One  is,  of  course,  interested  to  know  how  it 
,<;ets  there.  You  will  correct  me  if  T  am  wrong,  but  if 
you  add  selenious  acid  to  the  UMarsh  apparatus,  pre- 
sumably zinc  and  sulphuric  acid  ? — Yes  ? 

2916.  That   would   form    seleniuretted  livdroi^en ''' — 
Yes.  .      „  . 

2917.  Which  would  b?  decomposed  by  the  heat  of 
the  tube  ? — Yes. 

2918.  Decomposed   into   hydrogen   and  ?eleniu-.i;  ?-- 
Yes. 
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2919.  And  the  selenium  would  be  deposited  in  an 
extremely  finely  divided  condition,  giving  the  red  colour 
you  speaik  of? — Yes. 

2920.  Is  that  the  theory  of  the  origin  of  the  red 
colour,  do  you  think? — ^That  ds  my  view  of  it. 

2921.  You  say  that  you  ,never  noticed  this  peculiar 
colour  in  any  Marsh  reaction  you  had  previously  ob- 
tained?— No,  not  with  any  of  the  beers. 

2922-3.  (-Dr.  Whitelegge.)  You  have  had  experience  of 
other  cases  of  chronic  arsenical  poisoning  apart  from 
these  ? — Yes. 

2924.  Is  the  dose,  so  far  as  lias  been  ascertained 
by  analysis,  unusually  small  to. give  rise  to  symptoms? 
No,  I  thin'k  not. 

2925.  You  spoke  .of  tlie  clinical  aippearances  being 
somewbat  modified  in  connection  with  the  epidemic, 
and  you  mention  as  one  illustration  the  absence  of 
gastro-intestiiial  ii'ritatlon  ? — Yes. 

2926.  Does  any  other  peculiarity  suggest  itself  to 
you? — ^No  ;  that  was  the  principal  one,  the  absence 
of  the  .gastro-intestinal  symptoms.  I  cannot  say  that 
I  just  now  recall  any  other. 

2927.  There  was  nothing  peculiar  in  the  frequency 
of  the  occurrence  of  peripheral  neuritis,  for  example? 
■ — No. 

2928.  It  was  not  more  frequent  in  conneobion  with 
these  cases  than  you  would  expect  from  the  ordinary 
run  of  chronic  arsenical  poisoning? — No  ;  not  more 
frequent. 

2929.  You  say  you  have  had  forty  cases  on  which  you 
base  your  table  ;  were  those  observed  by  yourself  ? — 
By  myself.  I  have  the  notes  here  which  I  took  at  the 
bedside. 

2930.  "Was  that  at  a  late  period  lof  th:e  epidemic  ? — 
Tliese  were  teken  mainly  from  the  29th  November 
until  the  beginning  of  December.  I  twk  la  great  many 
of  these  notes  on  the  29th,  and  others  quite  early  in 
December.  I  could  not  tell  you  the  exact  date  now, 
as  I  have  not  the  book  with  me,  but  I  think  somewhere 
about  the  3rd  or  4th  of  December. 

2931.  And  the  patients  who  came  under  your  obser- 
vation would  hare  been  drinking  arsenical  beer  for 
several  months  ? — Very  probably,  from  what  we  have 
learned. 

2932.  Do  you  think  it  would  have  made  much  differ- 
ence in  the  statistics  of  symptoms  if  the  observation 
had_  been  made  at  an  earlier  period?  You  mention, 
for  instance,  that  herpes  was  an  early  symptom  usually  ? 
— AYhen  iit  was  observed  it  was  in  lail  probability  an 
early  symptom,  but  I  am  not  prepared  to  say  that 
herpetic  eruptions  occurred  at  all  in  a  large  number 
of  the  cases  ;  because  we  were  able  to  question  the 
patients,  and  they  assured  us  they  had  n©\'er  noticed 
any  small  water  bladders  on  the  skin. 

2933.  You  found  brown  pigmentation  in  77  per  cent, 
of  the  cases  ;  would  you  expect,  from  what  you  now 
know  of  the  history  of  the  epidemic,  a  similar  propor- 
tion in  the  early  stages  amongst  the  earlier  cases  ? — ■ 
I  should  expect  to  iind  more  erythema  in  the  early 
stages,  because  I  think  the  pigmentation  succeeds  the 
erythema. 

2934.  Is  it  within  your  knowledge  that  pigmentation 
has  been  less  observed  in  cases  occurring  outside  the 
Manchester  area — ^in  Staffordshire,  for  example? — ^I 
know  nothing  of  that. 

2935.  Can  you  give  us  any  informiation  as  to  the 
retention  of  arsenic  in  the  system? — ^I  personally  know 
of  one  case  in  which,  although  i;he  administration  of 
arsenic  had  been  discontinued  for  six  weeks,  yet  when 
death  occurred  at  the  end  of  that  time  arsenic  in  minute 
quantities  was  found  in  the  body.  That  is  the  longest 
period  within  my  personal  knowledge,  although  a  case 
is  recorded  in  which,  at  the  end  of  fifty  days  after 
the  discontinuation  of  the  administratioii  of  arsenic, 
arsenic  was  found  in  the  body. 

2936.  In  any  organ? — It  was  found  on  that  occasion 
in  the  bones.  It  was  in  connection  with  the  Hyires 
epidemic. 

2937.  For  how  long  after  the  administration  of  arsenic 
ceases  can  you  find  it  in  the  excreta? — ^I  have  not  had 
very  extensive  per»on«j  experience.  I  found  it  myself  in 
the  urine  on  one  occasion,  I  think,  after  six  days.  T  have 
7iot  g'ot  the  notes  by  ';ie.  My  experience  is  not  nt  all 
HP.  extensive  one  on  tliat  point. 

2938.  Do-  you  attribute  an  important  part  to  alcohol 
>a  predisposing  to  arsenical  manifestations? — I  am  in- 
clined to,  but  as  1  stated  to  Sir  William  Church  my  ex- 


perience is  rather  limited  to  that  one  case  that  occurred 
about  five  years  ago  in  my  hospital  experience  ;  but  I 
am  inclined  to,  because  the  alcohol  would  so  affect  the 
nervous  system  as  to  render  it  the  more  susceptible  in  1^  ^1 
all  probability  to  the  action  of  the  arsenic. 

2939.  I  rather  meant  in  connection  with  the  Manches- 
ter epidemic.  Do  you  think  that  the  arsenic  qua  arse- 
nic might  not  have  been  able  to  produce  the  mischief 
it  did  if  it  had  not  been  for  the  association  with  alcohol 
in  beer? — I  think  tihat  is  quite  probable. 

2940.  (Professor  Thorpe.)  Here  are  nine  Marsh 
mirrors  obtained  from  nine  different  brewers  in  the 
neighbourhood  of  jNIanchester — the  beers  of  nine  dif- 
ferent brewers.  Are  those,  so  far  as  you  can  judge, 
normal  Marsh  mirrors?  {Mirrors  shown  to  Witness.) — 
I  should  say  these  are  all  normal  ones  from  my  experi- 
ence of  mirrors. 

2941.  So  far  as  you  can  determine  there  is  no  evi- 
dence of  that  vermilion  or  red  deposit  which  is  associ- 
ated with  selenium  ? — ^No,  I  should  say  that  these  are 
normal  ones. 

2942.  {Chairman.)  Oan  you  tell  us  about  the  quan-  Quai 
titles  of  arsenic  present  in  the  beers? — I  have  analysed  arser 
and  specially  estimated  rather  than  determined  the  Man 
amount  of  arsenic  present  in  24  samples  of  beers  beer, 
taken  in  Manchester  by  inspectors  under  the  Sale  of 
Food  and  Drugs  Act  during  the  latter  part  of  Novem- 
ber and  the  early  part  of  December.  The  dates  are 
from  November  21st  to  December  8th.  Several  of 
the  samples  were  taken  on  November  21st.  The  quan- 
tities of  arsenic  present  varied  from  1-lOOth  of  a  grain 
to  5  of  a  grain  per  gallon.  I  can,  if  it  is  wished,  give 
the  actual  amounts  for  each  one. 

2943.  I  think  it  would  be  desirable  that  you  should 
do  so  ? — ^I  will  take  them  in  the  order  in  which  I  have 
them  in  my  book  : — g-th  of  a  grain  per  gallon,  l-30th  of 
a  grain  per  gallon,  1-lOth  of  a  grain  per  gallon,  l-25th 
of  a  grain  per  gallon,  1-lOOth  of  a  grain  per  gallon, 
4  of  a  grain  per  gallon,  l-30th  of  a  grain  per  gallon, 
1-lOOth  of  a  grain  per  gallon,  l-73rd  of  a  grain  per 
gallon,  l-30th  of  a  grain  per  gallon,  l-9bh  of  a  grain 
per  gallon,  l-20th  of  a  grain  per  gallon,  l-30th  of  a 
grain  per  gallon,  l-30th  of  a  grain  per  gallon,  l-40th  of 
a  grain  per  gallon,  l-40th  of  a  grain  per  gal- 
lon, l-55th  of  a  grain  per  gallon,  l-42nd  of 
a  grain  per  gallon,  l-50th  of  a  grain  per  gallon, 
l-55th  of  a  grain  per  gallon,  l-25th  of  a  grain  per  gal- 
lon, l-55th  of  a  grain  per  gallon.  l-55th  of  a  grain  per 
gallon,  l-73rd  of  a  grain  per  gallon. 

2944.  By  what  tests  did  you  determine  these  quan-  Tests 
tities? — ^I  estimated  the  amount  by  the  Marsh  method,  ploye 
The  quantities  were  not  sufficiently  large  to  allow  of 
precipitation  and  weighing,  and  therefore  it  is  only  an 
estimation  rather  than  a  determination,  because  one 
has  to  compare  the  mirror  with  the  standard  mirrors 
and  so  judge  somewhat  roughly  of  the  amount  present. 

2945.  (Professor  Thorpe.)  Is  that  the  kind  of  thing, 
a  series  of  standard  tests,  that  illustrates  whiat  you 
want  to  say?  (Mirrors  shown  to  Witness.) — Certainly 
I  prepared  a  number  of  standard  tubes  similar  to  those, 
and  then  saw  with  which  tube  the  mirror  I  obtained 
most  nearly  coresponded. 

2946.  (Chairman.)  Could  you  distinguish  with  some 
degree  of  confidence  between  l-30th  of  a  grain  per 
gallon  and  l-40th? — ^Yes,  there  is  a  m^arked  difference. 

2947.  Could  you)  distinguish   between   l-30th  and 
l-35th? — ^Yes,  but  not  so  accurately. 

2948.  And  between  l-50th  and  l-lOOth  of  a  grain  per 
gallon  ? — ^Yes,  there  is  a  marked  difference. 

2949.  Would  1-lOOfch  of  a  grain  per  gallon  show  a 
very  unmistakeable  result  on  the  Marsh  test  with  the 
quantity  you  used? — ^Yes.  I  used  250  c.c.  of  the  beer, 
and  with  1-lOOth  of  a  grain  there  is  a  very  distinct 
deposit. 

2950.  What  was  the  smallest  quantity  you  stated? — 
The  smallest  quantity  I  found  was  1-lOOth  of  a  grain. 

2951.  Did  every  one  of  them  have  as  much  as  1-lOOth 
or  more  ? — Most  "of  them  had  more.  There  were  only 
two  that  contained  the  small  quantity  of  1-lOOth. 

2952.  Were  these  selected  specimens  known  to  be 
arsenical? — No,  not  necessarily.  They  were  taken  by 
tlie  inspectors  under  the  Sale  of  Food  and  Drugs  Act 
as  possibly  arsenical  beers.  These  were  taken  with  the 
obiect  that  they  might  become  prosecution  cases. 

2953.  Tlien  were  these  taken  from  suspected  beens 
or  taken  at  random  from  beers  suspected  and  not 
suspected  ? — I  do  not  know  in  what  way  the  inspector 
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under  the  Sale  of  Food  and  Drugs  Act  set  to  work, 
but  he  took  a  number  of  samples,  taking  three  samples 
in  eai'h  oase  ;  one  ^was  handed  over  to  the  public  analyst 
in  Manchester,  one  passed  on  to  me,  and  the  other  one 
retaineil  fur  reference  if  necessary  to  .Somerset  House. 

2954.  Have  you  the  mearts  of  finding  the  origins  of 
the  beers? — ^Yes,  I  have  them  amongst  my  notes  here 
— the  name  of  the  publican  and  the  brewer  and  the 
date. 

2955.  I  think  it  is  very  important  we  should  have 
both  names? — May  I  submit  this  to  you — am  quite  in 
your  hands — that  these  are  oases  which  may  become  the 
subject  of  prosecutions  in  Manchester.  They  are 
simply  awaiting  a  reference  to  the  Higher  Court  here  in 
London  on  a  point  of  law.  One  case  was  tried  and  a 
point  of  law  was  raised  which  has  to  be  argued  out 
here  in  London,  and  all  these  cases  may  be,  of  course, 
subject  to  proisecutions. 

2956.  We  could  have  the  information,  but  not  for 
present  publication? — ^Yes,  I  am  perfectly  willing  to 
submit  it  to  you.  Do  you  wish  me  to  read  it  out  or 
submit  it  in  writing  afterwards? 

2957.  It  will  be  better  not  to  read  it,  but  to  let  us 
have  it  in  writing? — Certainly. 

2958.  It  will  be  kept  private  to  the  Commission  until 
there  is  no  reason  for  keeping  it  private  any  longer? — I 
will  send  it  to  the  Commission. 

2959.  Do  you  think  any  of  those  specimens  were 
taken  from  beers  outside  the  number  of  distinct  sources 
that  had  been  found  to  be  arsenical? — ^I  think  these 
were  all  taken  from  public  houises  amongst  which  un- 
doubtedly cases  of  arsenical  poisoning  had  arisen. 

2960.  Have  you  ever  examined  similarly  other  beers 
from  different  quarters? — No,  I  have  not.  I  have  re- 
etrioted  my  examinations  entirely  to  these  beers.  I 
have  not  been  examining  other  beers. 

2961.  (Sir  William  Church.)  These  24  beers  were,  I 
imagine,  taken  from  houses  to  which  certain  cases  had 
been  traced  ? — Yes,  I  take  it  that  is  so. 

2962.  So  that  that  accounts  for  there  being  arsenic 
present  in  every  sample  ? — Yes,  I  think  so.  Of  course 
they  were  taken  at  the  time  that  the  epidemic  was  just 
being  suspected,  on  the  21st  of  November. 

2963.  (Chairman.)  Do  you  consider  that  1-lOOth  of 
a  grain  of  arsenic  in  beer  could  have  produced  such 
symptoms  as  you  bave  described  ? — I  do  not 

2964.  You  think  the  quantity  must  have  been  larger 
than  1-lOOth  of  a  grain  per  gallon  to  have  produced  any 
of  these  symptoms  ? — ^In  m.y  opinion  it  certainly  must 
have  been  greater  than  that. 

2965.  Could  l-50th  of  a  grain  per  gallon  produce 
such  symptoms  ? — ^I  believe  not.  I  believe  that  the 
amount  must  be  over  l-20tli  of  a  grain  per  gallon  to 
be  capable  of  producing  any  symptoms.  It  is,  of  course, 
only  a  surmise,  but  it  is  based  on  my  knowledge  of 
arsenic  and  on  my  knowledge  of  the  administration 
of  arsenic,  and  I  think  that  the  quantity  must  exceed 
l-20th  of  a  grain  per  gallon  to  be  capable  of  producing 
poisoning  eflfeots. 

2956.  ((Sir  William  Church.)  Still,  the  idiosyncrasy 
of  individuals  to  the  action  of  arsenic  is  very  great  ? — 
I  would  not  .siay  it  is  very  great.  It  is  great  in  la  few 
cases,  but  it  is  exceptional,  in  my  experience,  to  find 
idiosyncrasy.  When  you  do  find  it,  it  may  un- 
doubtedly be  very  great. 

2967.  We  have  had  evidence  given  before  us  that 
l-50th,  of  a  grain  has  produced  very  marked  .s3'mptoms  ? 
— That  must  have  been  an  exceptional  case.  The  case 
I  know  of  where  a  small  quantity  produced  marked 
symptoms  was  the  one  in  which  15  minims  of  Fowler's 
solution  were  administered  in  five  3-minim  doses. 
Fifteen  minims  would  be  about  l-7th  of  a  grain. 

2968.  (Professor  Thorpe.)  How  is  tolerance  to  be  ex- 
plained except  on  the  ground  of  idiosyncrasy  ? — I  think 
that  tolerance  to  a  drug  which  is  administered  re- 
peatedly in  small  quantities  may  be  acquired  in  con- 
nection with  any  drug. 

2969.  (Sir  William  Church.)  Like  morphia  ? — Cer- 
tainly. A  person  may  get  accustomed  to  any  drug  if 
it  is  administered  in  small  quantities  and  repeatedly. 

2970.  (Chairman.)  With  regard  to  the  quantities  con- 
tained in  a  gallon  of  beer  tliat  could  produce  arsenical 
poisoning  or  symptoms  of  poisoning,  that  depends,  of 
course,  on  the  amount  of  beer  consumed  1 — Certainly. 

2971.  So  that  witli  the    enormous  coni;umptioTJ-«' 


which  have  been  unhappily  proved  to   be   practised,  £);._ 
might  not  even  1-lOOth  of  a  grain  have  been  inju-  A.  P.  Luff. 
rious  ? — No;  I  do  not  think  even  in  the  case  of  the  — — 
heaviest  drinkers — and  the   heaviest    drinkers  were  15  iSIar.  1901 
those  who  consumed  15  pints  a  day — I  did  not  come 
across  anyone  who  took  more  than  that.    Of  course, 
there  may  have  been  some,  but  I  did  not  come  across 
any. 

2972.  A  person  could  not  poison  himself  by  1-lOOth 
in  a  gallon,  even  by  such  exce.ss  of  dmiking  a.-^  lo  pints 
a  day,  day  after  day? — Not  in  that  diluted  form,  be- 
cause I  think  it  would  be  so  rapidly  eliminated.  It 
would  be  very  different  if  he  took  the  same  amount  of 
arsenic  in  la  smaller  bulk  of  licj[tiid,  such  -as  when  he 
is  taking  dt  as  medicine. 

2973.  (Sir  William  Church.)  Have  you  any  explaoa-  Greater 
tion  to  otfer  of  there  being  so  many  more  fatal  cases  fatality  in 
in  the  women  than  in  the  men  ? — ^I  think  to  a  certain  women, 
extent  it  was  tliat  the  women,  and  a  good  many  of 

them  were  excessive  beer  drinkers,  were  not  able  to 
work  off  the  combined  effects  of  the  beer  and  the  ar- 
senic as  the  men  did  who  were  employed  in  heavy 
labour. 

2974.  What  do  you  mean  by  working  ofl'  the  efi'ect? 
— ^I  myself  take  it  that  the  alcohol,  certainly  in  some 
of  the  cases,  in  the  women  predisposed  to  make  the 
arsenic  more  active  in  its  effects,  especially  on  the 
nervous  system,  and  that  the  women  not  doing,  as  the 
majority  of  them  did  not  do,  lany  very  active  work, 
the  alcohol  of  the  beer  bad  a  much  greater  ettect  upon 
them  than  "when  similar  quantities  were  taken  by  men 
employed  in  actual  labour. 

2975.  The  heavy  work  leading  to  a  free  laction  of  the 
skin  and  perspiration,  you  do  not  tliink  that  has  any- 
thing to  do  with  the  elimination  of  arsenic  ? — I  think 
it  has  something  to  do  with  the  elimination  of  arsenic. 
I  thiink  certainly  arsenic  is  eliminated  by  the  skin, 
because  large  quantities  of  arsenic  have  been  found 
in  the  skin. 

2976.  Retained  in  the  skin  ? — -Yes,  and  possibly 
being  eliminated  by  desquamation.    In  the  soales 

coming  off  from  the  skin  large  quantities  of  arsenic 
have  been  found. 

2977.  It  is  also  the  case  that  alcoholic  neuritis  is 
more  severe  in  women  and  more  fatal  in  women,  is 
it  not,  than  in  men  ? — That  is  so  ;  and  again  I  attribute 
it  to  their  not  taking  the  amount  of  exercise  and  doing 
the  heavy  work  that  men  do. 

2978.  (Chairman.)  Then  as  to  the  test  devised  by  Test  of 
the    expert   committee    of   the   Manchester  Brewers'  Ijrewers' 
Association,  have  you  anything  to  say  about  that? — Kxpert  Com- 
This  modification  of  Reinsch's  test  was  adopted  as  a  ''i^^'''^®  P™' 
result  of  a  series  of  most  carefully-planned  and  con-  ^'i^ional. 
ducted  experiments.    My  experience  as  to  the  delicacy 

and  reliability  of  tlie  test  is  that  for  the  protection  of 
the  public  health,  and  at  the  same  time  to  allow  the 
brewers  to  legitimiately  carry  on  their  trade,  it  was 
the  best  test  that  could  be  devised.  By  means  of  that 
test,  one  part  of  arsenic  by  weigiht  in  1,500,000  parts 
of  beer — equivalent  to  l-20th  of  a  grain  of  arsenic  per 
gallon — ^could  readily  be  detected,  and  that  propor- 
tion does  not  by  any  means  indicate  the  limits  of  deli- 
cacy of  the  test.  I  am  of  opinion  that  any  beer  jDassed 
by  this  itest  would  not,  as  regards  the  presence  of  any 
minute  trace  of  arsenic  in  it,  cause  the  slightest  harm 
to  f)ersons  consuming  that  beer  fur  a  period  of  several 
months.  I  wish  to  emphasise  that  I,  for  one,  only  in- 
tended that  test  to  be  'a,  provisional  one.  We  had  to 
deal  with  an  immediate  danger,  and  had  to  protect  as 
far  as  we  could  the  public  health,  and  at  the  same 
time  see  that  the  brewers  were  not  absolutely  debarred 
from  supplying  their  beer.  As  a  provisional  test,  I 
considered  that  that  was  one  which  absolutely  safe- 
guarded the  public,  and  I  stated  that  beers  passed  by 
that  test,  in  my  opinion,  could  do  no  harm  to  persons 
consuming  those  beers  for  a  period  of  several  months 
I  do  not  think  it  would  be  right  for  them  to  go  on 
consuming  it  necessarily  for  years  and  years. 

2979.  Might  not  that  test  pass  beer  containing  l-25th. 
of  a  grain  per  gallon  ?  You  said  that  this  test  shows 
that  arsenic  to  tlie  extent  of  l-20th  of  a  grain  per  gallon 
could  be  readily  detected. — Yes. 

2980.  But  that  proportion  does  not  by  any  means 
indicate  the  limit  of  delicacy.  Might  not  the  ordinary 
test,  applied  with  ordinary  oare,  overlook  the  1-25 th  ? 
It  is  valid  for  l-20th,  btit  is  it  valid  with  ordinary  care 
for  l-25ib? — should  say  so,  decidedly.  I  know  fimn 
my  own  axperienco  that  beers  have  been  reject*^  by 


112 


ROYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


that  test  which  have  contained  l-25th  and  l-30th  of  a 
A.  P.  Luff,    gram  per  gallon. 

IfiifaTlgOl  ^^^^^^^  that  test  reject  beer  of  l-40th  of  a 

 '_         ■  gram  per  gallon  applied  with  moderate  care  ? — It  might, 

and  it  might  not.  I  am  not  prepared  to  say  it  would, 
but  I  am  ijrepared  to  saj-  that  it  would  absolutely  re- 
ject a  beer  containing  anything  up  to  l-20th  of  a  grain 
per  gallon,  and  I  believe  up  to  l-25tli  or  l-30tli. 

2982.  Is  the  danger  of  the  l-30th  of  a  grain  per  gallon 
very  slight  to  moderate  drinkers  ? — I  believe  very 
slight,  and  I  believe  to  immoderate  drinkers  it  would, 
not  be  productive  of  ill-effects  unless  consumed  for 
a  very  long  period  of  time.  This  test  was,  of  course, 
meant  as  a  provisional  one. 

2983.  Do  you  think  that  to  a  person  ilvinking  a 
couple  of  pints  per  day  that  l-20t'h  of  a  grain  of  ar- 
senic per  gallon  would  produce  any  deleterious  effects 
whatever  ? — I  believe  not,  not  even  for  a  period  of  some- 
months. 

2984.  People  go  on  for  years  drinking  beer  moderately, 
and  some  no't  moderately  ? — I  am  not  at  all  prepared  to 
say  that  there  sliould  be  even  that  amiount  aiways  tole- 
rated in  beer.  Of  course,  our  work  at  the  time  was  to 
stop  a  serious  epidemic,  and  to  provide  a  test  which 
would  allow  of  the  beer  that  wais  being  consumed  for  some 
little  time  to  come  being  a  safe  beer.  But  I  am  not 
prepared  at  all  to  say  thaJt  any  arsenic  should  be  per- 
mitted in  beer. 

2985.  (Professor  Thorpe.)  You  are  not  prepared  to  re- 
commend that  test  as  being,  so  to  say,  a  statutory  test  ? 
— Certainly  not. 

2986.  But  you  put  it  forward  simply  as  a  provi- 
sional test  ? — Only  that.  It  was  not,  so  far  as  I  am  con- 
cerned, ever  meant  to  be  otherwise. 

Further  2987.  {Chairman.)  Have  you  anything  to'  add  to  your 

work  of  statement  ? — I  have  examined  a  large  number  of  samples 
Brewers'  of  malt,  ookes,  and  coals  for  arsenic  ;  but  as  this  work, 
Expert  Com-  as  well  as  simClar  work  that  is  being  conducted  by  my 
mittee.  colleagues  of  the  Expert  Commission  of  the  Brewers'  As- 

sociaition,  is  not  yet  completed,  I  should  like  to  -have  my 
evidence  on  that  matter  deferred.  Before  venturing  to 
give  any  advice  as  to  the  best  methods 
of  preventing  the  occurrence  of  arsenic  in 
Ibeer,  it '  is  obviousilty  necessary  'that  we 
should  make  ourselves  thorougflily  acquainted  with  the 
various  sources,  other  than  bre^ving  sugars,  by  which 
arsenic  may  be  introduced,  and  which,  undoubtedly,.  I 
am  prepared  to  say  is  introduced  into  beers.  We  are 
making  very  exhaustive  inquiries.  We  have  been  analys- 
ing now  some  hundred's  of  various  things,  and  we  think 
it  would  be  better  to  complete  all  'that  work  before  giving 
evidence  on  the  point. 

2988.  At  pre;ent  you  prefer  not  to  give  any  evidence 
with  reference  to  the  alleged  presence  of  arsenic  in  malt? 
— I  am  C[uite  prepared  to  say  that  I  have  found  it  in  some 
samples  of  malt,  and  I  am  prepared  to  say  I  found  it  in 
one  or  two>  saiinples  oif  malt  in  quantities  which  would 
introduce  into  beer,  if  all  that  arsenic  went  from  ihe 
suf-it  into  the  beer,  as  malt  is  ordinarily  used  in  brewing, 
ceiiainly  more  than  one-tweintLeth  of  a  grain  of  arsenic 
per  gallon — that  would  be  from  tihe  malt  alone. 

2989.  Have  you  anything  to  say  as  to  the  prevention 
of  such  an  out^break  in  future  ? — ^I  should  also  prefer  to 
defer  my  evidence,  if  tihe  Commission  would  permit  me, 
because  that  must  depend  to  a  great  extent  from  what 
sources  other  than  brewimg  sugars  arsenic  can  be  intro- 
duced into  beer  ;  and  until  we  are  fully  acquainted  with 
the  other  sources,  noitabCy  malts,  we  are  not  in  a  posi- 
tion, I  consider,  to  advise  as  to  the  best  method  of  pre- 
vention. I  think  I  oould  at  once  give  my 
opinion  as  to  the  best  method  of  preventing  it 
occurring  in  brewing  sugars  ;  but  tliat  is  mot  the  only 
source  from  wliidh  arsenic  may  be  introduced,  and  it  is 
not  likely  in  future  to  be  the  siource  by  which  arsenic 
will  be  introduced  into  beers.  Sugars  will  be  so  care- 
fully watcthed  now  that  arsenic  will  be  detected.  But 
there  are  umdcubtedly  other  sources  whrch  we  are  looking 
into. 

Arsenic  in  2990.  (Sir  William  Church.)  Tihe  malt  m  which  you 
malt.  found  a  proportion  of  arsenic  ivihidh  would  be  represented 

by  more  than  l-20th  of  a  grain  in  a  gallon  of  beer, 
was  that  whait  tliey  call  screened  and  brushed  malt? — 
Tliat  was  not.  I  believe  thait  if  the  malts  are  screened 
and  brushed  there  would  be  very  little  arsenic  left  in 
them.    The  arsenic  is  ma'nly  on  the  surface. 

2991.  I  do  not  wish  to  push  you  in  this,  but  woaM  ^  ou 

say  that  it  is  very  dmprO'l/able  that  with  any  malt  now  in 
tiie  ni^rkot,  if  it  is  properly  screened  and  brushed,  more 


than  l-20th  of  a  grain  per  gallon  would  be  intro- 
duced into  beers  ? — If  it  is  properly  screened  and 
brushed  I  think  it  is  very  improbable  that  more  than 
that  could  be  introduced.  151 

2992.  (CJiairman.)  Have  you  made  any  analysis  of  the 
malt  dust  ? — I  have  not  myself,  but  I  gob  my  informa- 
tion from  others  as  to  the  fact  that  it  is  mainly  present 
in  the  dust,  and  not  in  the  brushed  and  screened  malt. 

2993.  (Professor  Thorpe.)  Are  you   prepared  at  this  y^^^ 
jancture  to  recommend  to  us  anything  in  the  nature  of  a 
.si.t — ^on  whaifc  prmoiple  this  limiiting  test  sfiiould  be  iq^^ 
based  ? — As  to  whether  it  should  be  the  Reinsch  or  the  ars( 
Marsh  ? 

2994.  Yes,  or  some  other? — No,  I  am  not  prepared  to 
say  that,  except  that  in  my  experience  the  thard  test,  the 
Gutzeit,  is  not  a  test  that  can  be  relied  upon — that  is  my 
experience  of  it.  I  think  it  will  be  either  the  Heinsch 
or  the  Marsh,  or  some  modification  of  either  of  them, 
but  I  am  not  prepared  to  say  at  present. 

2995.  Here,  for  example  are  two  tubes.  One  tube 
has  been  prepared  in  this  way.  Two-tenths  of  a  milli- 
gramme of  arsenious  oxide,  with  200cc.  of  water,  30cc. 
of  hydrochloric  acid,  and  copper  of  the  dimensions  given, 
have  been  boiled  for  45  minutes,  whereby  it  is  assumed 
that  practically  the  whole  of  the  arsenic  will  come  down 
upon  the  copper.  The  residue  was  then  tested  in  thie 
i\larsh  apparatus,  and  gave  the  reaction  you  see  there  at 
the  top.  Do  not  you  think  that  such  a  quantity  of 
arsenic  ought  not  to  have  escaped  detection?  (Tube 
sliown  to  Lvitncss.) — Yes.  I  think  it  is  very  remarkable, 
and  I  am  surpr.'sed  at  the  amount. 

2996.  (Chairman.)  Boiling  for  45  minutes  with  the 
Roinsch.  test  did  not  take  out  all  the  arsenic  1 — No,  ap- 
parently not.  We  nev&  thouglit  it  would  take  all  of  it 
out,  but  we  knew  it  would  take  out  sufficient  to  detect  up 
to  that  limit. 

2997.  By  continuing  tJie  boiling  with  a  fresh  piece  of 
copper  would  you  be  able  to  take  out  more? — Un- 
doubtedly. 

2998.  Could  it  all  be  got  out  in  tJiat  way  by  going  on 
long  enough  ? — I  dou'bt  if  it  is  all  removed.  I  have  not 
experimented  on  that  point,  but  I  doubt  if  it  is  ever  all 
removed  by  boiling,  unless  you  get  it  down  in  bulk, 
and  continue  to  add  more  hydrochloric  acid.  I  am  sur- 
prised that  so  much  arsenic  is  left  in  this  tube. 

2999.  (Professor  Thorpe.)  Here  are  two  actual  beers, 
with  an  unlinown  quantity  of  arsenic,  which  were  boiled 
for  45  minutes,  according  to  prescribed  conditions,  and 
then  the  residue  was  tested  in  the  Marsh  apparatus,  and 
gave  those  results.  Do  not  you  think  that  is  an  amount 
of  arsenic  w'hdch  oLiglit  not  to  iiave  escaped  detection? — I 
certainly  (think  so.  May  I  ask  what  sort  of  sublimate 
was  obtained  from  the  copper ;  was  it  a  well-marked 
crystalline  strblimate  ? 

3000.  I  am  not  able  to  tell  you? — This  does  not 
indicate  that  the  test  was  not  a  good  one,  unless  it 
can  be  shown  that  the  sublimate,  as  obtained  from  the 
copper,  was  one  which  would  have  allowed  the  beer 
to  have  been  passed  as  a  safe  one.  I  am  prepared 
to  say  that,  although  this  amount  was  left  in  the 
beer,  yet  there  would  have  been  a  very  good  sublimate 
obtained  from  the  copper,  which  would  be  quite  suffi- 
cient to  condemn  that  beer. 

3001.  That  may  be  true,  but  the  point  is  tliaJt  th© 
copper  did  not  take  out  ranything  like  the  amount  of 
arsenic  th-at  was  present  ? — No  ;  but  in  Reinsch's  test 
it  never  does.  What  -we  said  in  connection  with  this 
test  was  that  it  took  out  sufficient  always  to  indicate 
if  the  beer  contained  anyifehing  like  l-20th  of  a  grain, 
or  more  than  that,  per  gallon. 

3002.  (Chairman.)  Has  it  ever  been  tried  to  use  a 
large  number  of  pieces  of  copper  simultaneously  in  the 
Reinsch  test? — Yes;  but  that  is  not  desirable.  It  is 
far  beltter  to  concentrate  the  arsenic  upon  a  small 
piece  of  copper. 

3003.  If  you  use  two  pieces  of  copper  in  the  Reinsch 
test,  will  each  of  them  take  less  than  one  alone  would 
have  taken  in  the  same  time  of  boiling?  Supposing 
you  took  a  piece  of  copper  of  a  certain  size,  and  boiled 
it  for  three-quarters  of  an  hour,  repeating  it  again  with 
all  the  circumstances  the  same  with  two  pieces  of 
copper,  will  each  piece  of  copper  take  as  much  in  the 
test  as  the  one  piece  of  copper  in  the  previous  test? — 
No  ;  you  will  not  get  so  much  deposit  on  each  of  the 
t'-v,".  pieces  as  on  the  one,  but  possibly  you  may  get 
rather  more  deposit  on  the  two  pieces  together.  We 
never  thought  that  this  test  removed  all  the  arsenic, 
but  we  found  by  experiment  that  it  removed  sufficient 
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to  enable  the  beer  to  be  coiidemnetL  cjertaialy  up  to  the 
ill-   limit  of  l-20th  of  a  grain  per  gallon,  and  even  more. 

3004.  (Professor  Thorpe.)  In  other  words,  your  test  is 
a  net  of  which  the  meshes  are  still  rather  large? — 
Oei'tainly. 

3005.  (Sir  WiUiam  Church.)  You  asked  Professor 
Thorpe,  and  'he  was  unable  to  tell  you,  the  condition 
of  the  copper  by  which  the  beer  was  tested :  if  that 
beer  had  contained  la  large  amount,  say  1-lOth  of  a 
grain,  you  would  have  got  such  a  preciprtiate  upon  the 
copper  that  you  wiould  have  been  able  to  reject  the 
beer  from  that  without  using  the  Marsh  test  at  all. 


Would  nut  you  ? — ^Frum  ,uur  experiments  we  know  that  Dr. 
if  beer  contained  anything   like  that,   whatever  the        P-  I-uff. 

amount  or  arsenic  that  might  be  left  in  the  beer  after  .  j:  

boiling  with  the  copper,  there  was  always  enough  de- 
posit  on  the  copper  to  condemn  the  beer. 

3005.  Would  you  condemn  it  on  the  deposit  on  the 
copper? — Certainly.  I  knew  there  was  some  left,  but 
I  was  surprised  to  see  from  those  mirrors  that  it  was 
so  much.  There  is  no  doubt,  however,  in  my  mind 
but  what  those  beers  would  have  been  conden-'-prl  ly 
the  ,sul)liming  from  the  copper,  whatever  amount  of 
arsenic  wa^  found  afterwards  in  the  beer. 


SEVENTH  DAY. 


AT  THE  TOWX  HALL,  MANCHESTER. 


^Moniliiii,  'loth  March,  1901. 

PRESENT  : 

The  Right  Hon.  Sir  William  H.\kt-Dyke  (in  the  Chair). 
Sir  William  Church.  \  Professor  Thorpe. 

!  )r.  \\'HITELE(4(iE. 

Dr.  Buchanan,  Secretary. 


Mr.  RiciiAitD  George  Hooper 

3007.  {Chairman.)  You  are  secretary,  are  you  not,  to 
Messrs.  Threlfall's  Brewery  ? — No.  I  am  the  manager 
of  the  Manchester  business. 

3008.  You  are  the  first  witness  taken  in  Manchester 
for  this  local  enquiry,  and  you  wish  to  say  that  the 
reference  that  has  been  made  in  one  of  the  papers  to 
obstacles  having  been  placed  in  the  waj'  of  the  Commis- 
sion obtaining  information  is  inaccurate  ? — Yes,  cer- 
tainly. 

3009.  How  many  years  haive  you  been  m  this  resri  ni- 
sible  position? — I  joined  Threlfall's  Brewery  in  1864, 
and  have  been  there  ever  since. 

3010.  As  secretary  all  that  period? — No.  I  joined 
tirst  of  all  in  Liverpool  as  one  of  the  junior  clerks, 
and  from  there  I  was  transferred  to  Manchester  in  186  j. 
and  I  was  quite  a  young  man  when  I  was  put  into  the 
foremost  position  there.  Our  old  cashier  fell  ill,  and  I 
have  been  in  the  principal  position  ever  since,  and 
really  had  the  practical  management  of  the  business. 
I  have  had  very  nearly  40  years'  experience. 

3011.  Messrs.  Threlrall's  Breweiy  are  customers  of 
Messrs.  Bostock,  -ai-e  they  not? — ^Yes,  we  have  been 
customers  of  Bostock  for  certailnly  15  years,  if  not 
longer — it  may  be  18  years. 

3012.  Is  glucose  used  in  your  brewery? — ^Xo  ;  we  have 
not  used  any  glucose  at  ^all  of  anr  Jd'nd  or  description  ; 
we  have  only  used  the  two  qualities  of  invert  sugar, 
Gart'iu  Hill's  and  Bostock's,  and  in  both  instances  it 
is  the  Xo.  1  quality,  the  best  quality  we  could  buy. 

3013.  Have  you  ever  had  any  other  than  the  best 
quality  suiDiplied  to  you? — No. 

3014.  Has  this  invert  sugar  that  has  been  used  in  the 
brmvery  been  used  for  brewing  only,  or  priming,  or  for 
Iwth  ? — AVe  use  it  pninoipally  in  the  brewing,  in  the 
copper.  We  have  prdimefl,  but  only  to  a  reiy  small 
extent.  76  per  cent,  of  our  brews  are  unorinied.  and 
24  per  cent,  have  had  priming  in  them.  That  24  per 
cent,  is  sub-divided  into  this  :  10^  per  cent,  with  only 
a  quart  to  a  barrel,  and  132  ^^'^1"'  q"arts  to  a 
barrel. 

3015.  Tliose  proportions  you  have  menltioned  were  in 
■'se  in  the  brewei'v  between  .Tune  and  November  last? 
—Yes. 

3016.  There  was  no  exception  at  that  time  to  the 
usual  course? — No.    We  iiave  used  both  these  sugars 

457b. 


TOMSON,  called ;  and  Examined. 

Mr.  R.  G.  H. 

practically  in  the  same  proportions   for  many  years  ^ 

P^^*-  ■   ■     -25  Mar.  litOl 

3017.  With  regard  to  different  qualities  of  beers, 
which  quality  of  beer  were  you  in  the  habit  of  priming 
and  how  much  priming  did  you  use  m  each  kind  Cf 
beer  ^— In  the  8d.  beers  there  Jias  been  no  priming 
\v.batever,  but  in  the  other  beers,  where  they  have  been 
pr.med  it  is  only  used  to  the  extent  of  about  a  quart 
in  the  best  ales  and  two  quarts  m  some  of  the  common 
ales.    That  is  only  in  a  small  proportion  of  the  brews 

J  here  is  very  little  priming  in  the  bitter  beers.  It  is 
'irmdroally  m  the  common  beers,  the  6d.  and  4d.  beers 
but  even  then  it  is  only  24, per 'cent,  that  is,  76  per  cent' 
Iris  not  been  primed  at  all. 

3017^  (Prcjfessor  Thorpe.)  In  priming,  do  you  use  the  , 
amount  which  the  Excise  permit  you  to  use,  or  less  ?— 
Less.  1  umuig. 

3018.  What  prapontion  of  the  permissible  amount  do 
you  use?— '1  he  quart  would  be  about  half  the  per- 
missible amount. 

3019.  In  no  case  greater  ?— No,  in  no  case  greater 
than  the  Excise  allows. 

3020.  In  no  case  greater  than  the  r)roport:on,  I  .mean  ? 
—It  depends  upon  how  you  treat  it ;  you  can  use  this 
priming  to  any  extent  if  yoii  only  treat  it  as  a  "wort." 

3021.  As  a  separate  brew? — Yes. 

3022.  Confining  ourselves  to  the  syrup  for  a  moment  *' 
— A\e  have  never  exceeded  what  the  Excise  allows. 

3023.  What  proportion  of  ithe  anionnt  that  the  Excis 
allows  you  have  you  uniformly  worked  up  to?— Tha 
.ienends^  entirely  how  you  treat  it.      If  you  call  [{  exceeded  if 
•  syrup    they  will  not  allow  you  to  use  more  than  some-  priinino^ 
thing  under  a  half  gallon.    If  you  take  exactly  the  same  sugar  il 
s<ilution  m  every  respect,  and  treat  it  as  a  "wort"  you  termed 
ran  use  any  quantity  of  it. 

3024.  Of  course  I  know  that,  but  I  think  perhaps 
It  may  serve  to  fix  our  ideas  if  we  dissociate  the  two 
1  peraitions.  You  can  .u-se  any  amount  of  sugar  you  please 
when  you  enter  it  as  a  brew  and  declare  the  gravdty 
of  it?^ — Yes  :  that  is  for  priming.  "l  am  not  speaking  of 
the  copper. 

3025.  The  finished  beer  you  are  allowed  to  add  a 
certain  amount  of  syrup  to  ? — Yes. 

3026.  We  will  keep  those  two  thinsrs  difi"erent.  In 
your  8d.  beer  you  added  no  priming? — None  at  nil. 
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3027.  Ill  your  cheaper  kinds  of  beers  you  added  a 
ceniiai.n  amount  just  before  it  went  out? — -iLes,  in  24  per 
cent. 

3028.  Of  the  24  iper  cent,  wliicli  you  primed  imme- 
diately before  it  went  oirt.with  syrup,  did.  you  invariabiy 
use  the  aanouairt  wiliidh  tlie  Esicise  permits  you  to  use  ? — 
No,  less. 

3029.  How  much  less? — quart.  It  would  be  some- 
thing under  two  quarts  they  would  allow.  It  is  aibout 
three  pints,  I  tliimk. 

3030.  Was  tliait  syrup  imrarlilaJbly  Bostoek'is? — ^No, 
Garton  HjU's. 

3031.  Invariably  Garton  ffiU's  ?— Yes. 
3052.  Iruvariably  for  that  purpose? — ^Yes. 

3033.  {Chairman.)  Talking  all  the  sugar  in  use,  how 
much  during  tlie  period  you  have  mentioned  oame 
from  .Bostock's? — ^I  think  abou't  12^  per  cent,  of  Bos- 
tock's  land  7g  per  cent.  Garton  Hdll's. 

3034.  For  how  many  years  had  your  firm  been  a 
custoaner  of  Messrs.  Boslbock  ? — 15  to  18  years  ;  I  should 
thinic  it  must  be  the  latter. 

3035.  And  until  this  epidemic  arose  had  either  you 
personally  or  the  firm  in  general  any  reason  tO'  suspect 
that  tihere  was  any  miscliiietf  ? — ^None  whatever.  I  liiave 
been  in  the  trade  ^all  my  liife,  and  my  father  was,  and 
my  grandfiather,  and  I  never  heard  of  such  a  tiling 
before.    It  came  upon  us  Joke  a  thunderclap. 

3036.  You  had  never  the  faintest  suspicion? — No, 
not  ttihe  slightest. 

3037.  Will  you  tell  the  Commission,  after  diis  dis- 
covery was  made,  and  as  soon  as  it  was  ascertained 
there  was  any  danger,  what  Steps  generally  were  taken 
by  your  firm  for  the  security  of  the  consumer? — The 
first  communication  we  had  that  there  was  anything 
really  seriously  wrong  was  from  Dr.  Tk<ttersall,  of  Sal- 
ford.  He  wrote  on  the  21st  November,  and  asked  to 
be  supplied  with  samples  of  our  malt  and  hops,  which 
were,  of  course,  sent  to  him.  We  dlid  not  hear  anything 
more  until  the  i23rd,  on  tlie  Friday,  w'hen  he  said  he 
had  found  nothing  wrong  with  fihe  malt  and  hops,  and 
asked  to  be  supplied  with  samples  of  the  sugars.  We 
also  sent  those.  On  the  24th  he  sent  down  word  again 
thiat  we  had  better  stop  using  Bostook's  sugar.  Of 
dourse  I  went  with  the  brewers,  and  we  had  all  the 
Stock  of  Bostock's  put  on  one  side,  and  I  had  the  casks 
sealed  so  that  they  could  not  be  used.  Eventually, 
of  course,  it  was  all  returned  to  tRe  wor ks  ;  every  barrel 
was  sent  back. 

3038.  Did  you  recoTOr  all  the  beer  that  went  cut  to 
tJie  retailers  ? — Yes.  We  stopped  the  use  of  the  sugar. 
I  cam  speaking  of  the  sugar  now  ;  it  comes  in  in  barrels, 
and  I  had  them  sealed  amd  sent  them  all  back. 

3039.  That  was  the  security  for  the  sugar? — Yes. 

3040.  (Professor  Thorpe.)  Did  you  send  to  Dr.  Tatter- 
eall  at  the  same  tame  Garton  HUl's  sugar? — Yes. 

3041.  You  yourself  had  no  idea  which  sugars  were 
incriminated  ? — ^Not  at  all. 

3042.  You  sent  both?— Yes. 

3043.  And  the  only  message  you  got  was :  Stop 
using  Bostock's? — ^Yes. 

Prosecution      3044.  (Chairman.)  With  regard  to  your  beer,  in  the 
under  F.  and  first  place,  has  any  action  been  taken  by  the  sanitary 
D.  Acts.        authority  against  any  retailer  ? — Yes  ;   5  suiiiinonses 
■vrere  issued  against  our  retailers  in  Manchester  only, 
■Old  two  of  those  samples  were  taken  on  the  21st 
November,  before  we  knew  anyibhing  about  it. 

3045.  At  what  dates  were  the  summonses  issued? — 
I  think  they  were  retumabile  on  January  7th  or  8th. 

3046.  With  regard  to  the  suspected  beer  containing 
this  contaminated  sugar,  I  presume  a  great  quantity  had 
gone  out,  had  it  not? — ^There  was  a  large  quantity  in 
the  retailers'  cellars.  They  have  to  have  quite  a  weeik 
or  10  days'  stock  in  most  of  the  houses. 

3047.  What  steps  did  you  baike  with  regard  to  the 
houses  ? — It  was  on  the  26th,  the  Monday  ;  when  I  got 
t.y  the  office  I  stopped  sending  ,all  the  beer  out,  stopped 
the  sales  absolutely  straight  away.  Our  managing 
director  oame  over  on  Tuesday,  and  we  divided  Man- 
cJicster  and  S^lford  up  into  districts.  We  send  our 
beers  into  a  great  number  of  towns  and  it  was  a  work 
of  no  small  labour — ^tbere  are  about  40  different  towns 
w&  send  our  beer  to.  We  stopped  the  whole  of  the 
beer  with  Bostock's  sugar  in  it  in  Manchester  and  Sal- 
ford  by  sending  messengers  round,  and  in  the  outlying 
•listriots,  Oldham,  Bolton,  and  tbose  too  far  to  reach 


by  messenger  were  infoaimed  by  .telegrams.  It  cost  us  ^^j. 
something  between  £6  and  £7  for  telegrams.  '  j, 

3048.  Witli  what  result? — Every  barrel  was  sus-  ^.  ^ 
pended.  We  stopped  the  sale  first,  and  then  a  day  or  ™ 
two  afterwards  we  sent  round  and  had  it  all  destroyed. 

3049.  Do  you  know  within  a  little  wliat  the  quantity  pg^^ 
was  ? — I  can  give  you  the  exact  figures :  there  were  of  ^| 
alltogether  5,558  barrels. 

3050.  Was  it  destroyed  on  your  premises  or  both  on 
the  premises  and  elsewhere? — Yes,  both.  The  con- 
sideration that  weighed  with  us  was,  .as  I  say,  the_  fact 
that  a  large  quantity  of  our  trade  is  done  outside  Man- 
cihester  and  .Salford.  There  was  one  thing  perfectly 
clear,  that  the  beer  was  utterly  valueless,  and  to  pay 
the  carriage  back  from  the  outlying  districts  where  we 
delivered  by  rail,  and  haul  .it  back  from  Oldlham, 
B'alton,  .and  other  dis'tnicts,  would  be  only  giving  an 
immense  amount  of  manual  labour.  In  some  cellars 
it  is  awkward  to  pull  ale  out.  We  tooifc  into  considera- 
tion that  it  was  no  use,  and  therefore  destroyed  it  in 
the  customers'  cellars.  We  did  not  leave  it  to  the  cus- 
tomers to  destroy  ;  we  saw  it  run  down  and  destroyed 
ourselves  in  each  instance. 

3051.  (Sir  William  Church.)  Your  agents  went  to  aM 
the  liouseis  you  supply  ? — ^That  is  so. 

3052.  (Professor  Thorpe.)  You  had  no  reason  to  take 
it  back.  What  oibject  had  you? — It  was  absolutely  value- 
less to  bring  it  back  ;  to  haul  it  back  from'  Oldham, 
Bolton,  and  all  those  places  merely  for  the  s/ake  of 
destroying  it  would  have  been  foolish. 

3053.  The  beer  having  left  the  premises,  you  could  not 
consider  you  had  any  call  upon  the  Excise  authorities  to 
refund  to  you  ? — ^No,  we  found  we  could  not  do  that ;  it 
would  not  do  to  have  risked  it.  It  would  have  been  too 
great  a  risk,  and  would  not  have  been  worth,  the  candle. 

3054.  (Chairman.)  That  would  have  created  an  LntervaJ 
of  time  which  would  have  caused  danger  ? — Yes. 

3055.  (Dr.  Whitelegge.)  Do  the  5,000  barrels  includie 
any  quantity  destroyed  at  your  own  works  ? — Yes.  There 
was  rather  more  I  think  destroyed  at  customers,  perhaps 
two  or  three  hundi-ed  barrels  more  than  in  the  works. 

3056.  (Chairman.)  In  consequence  of  this  catastrophe,  Tes 
I  presume  more  than  ordinary  steps  have  been  ta^en  by  for 
your  firm  Siiiice  to  prevent  the  recurrence  of  suich  o. 
disaster.  Could  you  tell  the  Comimission  wthat  those  steps 
Jire  which  have  been  taken  since  ? — Yes.  We  sent  every 
sample  of  ale  out  to  be  analysed.  We  sent  some  to 
Mattiiews  and  Lot,  and  a  saanple  of  every  malt  and 
(hops,  and  ingredient  that  we  had,  and  also  sent  samples 

of  the  ales  ;  and  they  sent  a  telegram  to  us  tliat  we  must 
stop  using  Bostock's.  They  passed  all  the  sam.plies  of  beer 
with  the  exception  of  one,  which,  they  said  contained  a 
faint  trace  of  arsenic.  We  sent  samples  to  Dr.  MUler, 
who  was  very  much  more  severe.  He  said  there  were  some 
of  the  beers  contaminated.  Those  were  all  destroyed. 
Those  were  the  beers  we  did  not  send  out. 

3057.  (Sir  William  Church.)  These  are  in  addition  to 
the  5,558  ? — No^ ;  they  are  included. 

3058.  (Chairman.)  My  question  rather  referred  to 
wKat  steps  you  have  taken  since.  You  are  referring  now 
to  everything  you  had  in  stock  ? — Yes. 

3059.  The  point  I  was  putting  to  you  is  this :  since  of  l| 
the  catastrophe  and  the  steps  you  then  took  for  the  de-  ing 
struction  of  your  beer,  what  steps  have  you  taken  so  as 
to  secure  absolute  purity  from  'arsenic? — We  have  not 
sent  a  single  barrel  oult  since  December  3rd  but  whait 
has  been  passed  by  Dr.  Miller.  He  is  analysing  now 
every  brew  we  send  out.  We  h'ave  not  parted  with  a 
single  brew  that  has  not  been  passed  by  Dr.  Miller.  We 
also  sent  all  samples  of  ingredients,  malts,  and  hops,  and 
sugars  to  be  analysed  by  him. 

3060.  (Dr.  Whitelegge.)  Whiat  does  Dr.  Miller  report 
to  you  ? — Of  the  beers  now  ? 

3061.  Yes.  In  what  terms  does  he  report?  Does  he 
say  "  Free  from  Arsenic,"  or  "  This  beer  may  be  distri- 
buted "  1 — have  his  reports  here.  He  state.s  that  such 
and  such  a  sample  of  beer  "  readily  passes  the  experts' 
test". — i.e.,  the  test  recommended  by  the  expert  com- 
mittee of  the  Manchester  Brewers'  Association,  which 
you  have  had  in  evidence. 

3062.  (Professor  Thorpe.)  Are  the  reports  all  oon- 
fltructed  on  the  same  formula  ?— ^Tust  about  the  same. 

3063.  (Chairman.)  Is  that  a  general  type? — Yes. 
Thiere  is  one  very  impoi'tant  analysis  there  the  Com- 
mission might  like  to  see.  We  ha<l  that  done  the  other 
day. 
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Messrs.  Threlfalls  Brewery  Coy.  Ltd.,  Manchester. 

9th  March  1901. 
1901.     "Dear  Sirs, 

"~  I  have  tested  for  arsenic  the  following  of  yonr 

.samples,  and  the  I'esults  are  as  under  : — 

Sample  mar  iced  P.  A.    First  wort,  passes  easily. 
,,  ,,      P.  A.    Last  runnings,  passes  easily. 

,,     P.A.    From  hop  back,  passes  easily. 
.,  ,,     P.A.    From  cooler,  passes  easily 

,,      P.A.    From  round  without  yeast,  passes 
easily. 

„  „     P.A.  551.    First  morning  after  fermen- 

tation, passes  easily. 
,  ,      B.    First  wort,  ])asses  easily. 

,  ,     B.    Last  runnuigs,  passes  easily. 

,  ,,     B.    From  hop  back,  passes  easily. 

„  ,,     B.    From  coolers,  jjasses  easily. 

„  ,,      B.    From  round  witliout  yeast,  passes 

easily. 

„  „      B.  552.    First  morning  after  fermenta- 

tion, passes  easily. 

Yours  faithfully, 

Alex.  K.  Miller.'" 

3064.  This  is  am  analysis  of  samples? — Tliat  is  what 
we  call  "  Ooursing  the  Brew  right  through."  We  do  it 
in  eveiiy  l&tage.  It  gireis  the  process  which  it  goes 
through.    We  had,  I  think,  two  brews  done  in  that  "way. 

3065.  (Professor  Thorpe.)  Is  that  a  bremr  in  which  you 
use  molt  substitutes  ? — Yes  ;  I  think  it  had  Garton  Hill's 
sugar  in  it. 

3066.  {Sir  Willia/n  Church.)  Do  you  kiioiw  whait  Dr. 
Miller  means  by  the  term  "pure"  in  some  of  these  cer- 
tificates?— I  suppose  it  is  that  it  has  passed  the  test 
laid  down  by  the  experts. 

3067.  No.  He  said  "  Reailily  passes  the  expert  test" 
in  the  case  of  three  beers,  and  in  three  other  oases  he 
says  it  is  "pure"? — I  cannot  explain  that. 

3068.  (Chairman.)  The  one  is  the  finished  article, 
beer,  and  the  other,  which  he  terms  "pure,"  is  an  in- 
gredient, namely,  malt? — Yes.  He  has  used  that 
formula  all  through. 

3069.  There  are  two  formiutee,  one  for  the  linisihed 
article  and  another  for  the  ingredient? — ^Yes. 

3070.  Up  to  the  time  of  this  disaster,  what  steps  were 
your  firai  in  the  habit  of  taking  in  regard  to  analysis 
generaDy  of  your  product,  or  of  any  sample  which  you 
were  using?— We  had  the  water  analyses  periodically, 
and  I  have  the  analysis  here." 

3071.  I  am  referring  to  the  time  before  November,  of 
couree  ? — ^Yes,  before  November,  1900.  The  last  time  we 
had  Bostook's  analysed  was  in  Jmly. 

3072.  Have  voti  an  analyst? — No. 

1.  3073.  (Professor  r/iorpe.)  You  had  Bostook's  sugar  ex- 
''ion  amined  .so  far  ba<!k  as  July  ? — Yes. 

*         3074.  Wliiat  would  you  have  it  examined  for  then? — 
but  Because  we  usually  do  have  things  examined. 

3075.  Bnt  for  what  purpose  ?— To  sec  if  there  is  any 
constituent  in  it  that  is  objectionable  for  brewing  pur- 
poses. We  shotlld  never  dream  of  having  it  analysed  for 
arsenic.  Arsenic  is  a  matter  that  is  not  of  the  least 
value  to  us  ;  it  neither  helps  us,  nor  is  it  a  detriment.  I 
am  putting  aside  the  poisonoius  quality.  But  as  a  matter 
of  help  or  <lefect  in  brewing,  we  do  not  care  whether  it 
is  in  or  out.  When  we  make  the  analyses  we  do  sio  for 
the  pur|TOse  of  finding  out  any  ingiwlient  that  would  be 
helpful  to  brewing,  or  harmful  to  brewing. 

3076.  {Professor  Thorpe.)  Wliat  you  mean  is,  you  ex- 
amined Bostock's  "  invert"  for  its  brewing  value  and  no- 
thing else  ? — Yes. 

3077.  {Dr.  Whitelegge.)  So  that  the  analysis  in  July 
would  not  tihrow  any  light  in  one  way  or  the  other  on 
arsenic  ? — No.  Dr.  Miller  came  to  my  office  and  had  an 
interview  with  our  managing  director.  I  was  present. 
He  putt  the  question  straight  to  Dr.  Miller.  He  said  : 
"  How  was  it  you  did  not  find  arsenic,"  and  he  said,  "  I 
never  looked  for  it." 

3078.  (Chairman.)  He  never  tested  for  it? — No. 

3079.  (Professor  Thorpe.)  It  was  Dr.  Miller  Who  ex- 
amined it  in  July,  was  it? — Yes. 

3080.  (Chairman.)  Now  this  epidemic  has  taken  place, 
of  course  you  would  not  be  satisfied,  as  regards  future 
analysiis,  with  the  test  you  have  applied  in  the  past — 
you  want  something, of  a  diff'^rent  type? — Yes. 

4576. 


3081.  Can  you  suggest,  from  practical  experience  and  j^  Qjf 
connection  with  the  trade,  what  test  should  be  applied  Tomsoti. 

not  only  tx3  the  materials,,  but  to  the  finished  article  in   

the  future  to  give  complete  security  against  arsenical  ^5  Mar.  19:.)  1. 
poisoning  ? — ^I  do  not  think  I  am  able  to  do  that.  ' 

3082.  We  do  not  want  you  to  speak  as  a  practical 
chemist,  for  instance  ;  but  merely  from  your  trade  con- 
nection?— Our  brewer  submits  it,  rougliiy  speaking,  to 
a  rough  test.  Touching  Bostock's  sugar,  I  remember  in 
1899,  nearly  two  years  ago,  just  about  the  end  of  May, 
that  m  putting  this  through  the  rough  test  he  discovered 
something  he  did  not  like.  He  sent  that  sample  to  Dr. 
Miller  to  be  analysed,  and  the  report  came  down  that  the 
sample  contained  a  portion  of  cane  .sugar.  The  invert 
sugar  of  Bostock's  is  made  from  oane  sugcir,  and  it  really 
meant  that  it  had  not  been  properly  inverted.  The  effect 
would  be  that  it  would  cause  the  beers  to  be  thick,  and 
that  was  distinctly  detrim'entaJ  to  brewing.  .  It  would 
have  spoilt  our  beers.    We  stopped  using  it  for  a  time. 

Wo  had  Majoa-  Pooley,  who  was  chairman  of  Bostock's  Brewing 

at  thie  time,  down,  and  he  gO't  a  pretty  good  dressing  value  of  Bos- 

ctown  from  our  managing-director  about  it.    Lately  Boe-  tock  invert 

tock's  sugar  as  far  as  the  brewing  sugar  is  concerned,  has  satisfactory. 

been  good — our  brewer  was  only  telling  me  last  sjiring 

the  excellent  quality  they  were  sending  us.    There  was 

practically  little  to  chose  between  them  and  Garton  Hill's 

as  far  as  the  bre\ving  sugar  was  concerned.   Garton  Hill's 

was  simply  lighter  in  colour,  and  more  adaptable  for  pale 

ale  brewing. 

3033.  (Chairman.)  Does  that  suggest  there  was  some- 
thing wTong  that  you  sent  this  for  analysis  ?  It  was  not 
your  habit  to  subj  eat  these  materials  to  constant  analysis  ? 
• — ^Every  now  and  again  we  sent  them  up. 

3084.  You  were  satisfied  with  an  occasional  test? — 
Yes.  I  believe  Garton  Hill's  was  analysed  seme  time  in 
1898,  but  we  never  found  thie  slightest  thing  wrong  with 
Garton  Hill's,  and  we  have  dealt  with  them  longer  than 
with  Bostock's. 

3085.  (Sir  William  Church.)  To  put  it  very  shortly, 
your  jjurpose  in  having  Bostock's  material  analysed  was 
to  see  that  it  was  not  adulterated,  that  it  contained  no- 
thing that  it  should  not  contain  ? — That  is  precisely  so. 

3086.  (Chairman.)  Would   you  be   satisfied  in   the  Guarantees 
future — 1  am  speaking  now  as  regards  carrying  on  your  now 
business  so  as  to  get  perfect  security  against  any  danger  demanded  by 
of  this  kind  occurrmg  again — ^wouid  you  be  satisfied  with  brewer 

a  guarantee  as  regards  each  one  of  these  materials  from 
the  manufacturer? — No  ;  we  get.  the  guarantees.  I  have 
them  here.  (Witness  put  in  guarantees  of  malts,  briw- 
ing  sugars,  etc.,  which  stated  %n  each  instance  that  these 
materials  were  "  free  from  arsenic,"  "  absolutely  pure,"  or 
"  perfectly  free  from  arsenic  or  other  deleterious  in- 
gredients.") 

3087.  Would  you  propose  in  the  future  that  in  addi- 
tion to  the  guarantee  you  should  apply  the  test  of  analysis 
on  vour  own  premises  ? — ^It  -will  very  likely  lead  to  it.  In 
brewing  our  beer  we  are  never  very  much  in  love  with 
too  much  chemist,  and  if  we  requu'e  analysing  we  send 
it  up  to  London,  or  get  an  analyst  outside  to  do  the 
work.  I  think  now  it  will  eventually  come  to  it  that  we 
shall  have  to  have  analysts.  We  have  two  young  pupils 
coming  up  from  Dr.  Miller,  one  being  my  son,  and  I 
think  we  shall  put  down  a  laboratory,  and  submit  the 
beers  to  an  finalytical  test.  If  there  is  anything  sus- 
pected we  shall  have  it  further  corroborated  by  soma 
higher  expert.  These  are  the  sort  of  things  we  get  now. 
(Specimen  analyses  of  brewing  sugars  put  in.) 

3088.  From  what  you  know  of  the  trade  generally,  do  might  be 
you  tJhink  it  would  be  considered  injurious  to  their  busi-  made  com- 
ness  if  ithey  were  compellwl  to  test  each  and  all  material.-;,  [lulsory  for 
in  addition  to  having  the  guarantee  of  their  purity  before  hrewej  to 
using  them  ? — ^I  do  not  know  why  at  should,  provided  I'®*''  '^l.*' 
the  test  is  a  fair  one.  ingredienta. 

3089.  I  am  assuiming,  of  course,  a  fair  test.  My  point 
is,  whether  you  think  it  would  be  injurious  to  the  trade, 
or  cause  any  very  great  extra  expense  in  the  course  of 
your  business  if  you  were  obliged  to  apply  a  secure  test 
in  each  case  as  regards  the  materials  you  are  using — say, 
for  instance,  invert  sugar — that  that  invert  sugar  is  ab- 
solutely pure  from  arsenic,  before  it  comes  into  your 
business  ? — I  do  not  think  it  would  be,  and  I  do  think  it 
ouigiht  to  'be  done. 

3090.  In  fact  from  your  recent  experience  and  all  yonr 
firm  has  gone  through,  you  would  be  almost  incHned  to  do 
it  for  yourselves  rather  than  run  sudh  another  risk  ; 
thaft  is  your  feeling  at  present  ? — Undoubtedly  so.  It 
might  press  a  little  bit  hardly  on  the  simaJler  brewers, 
but  I  do  not  know. 
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3091-2.  Yuu  buy  malts  now  under  a  guarantee  that 
they  are  free  frem  arsemc  ? — That  is  so. 

3093.  You  would  nat  object  to  a  separate  guarantee  for 
eac^h  consignment? — Nu  ;  but  we  get  them. 

3094.  After  gi-^-ing  up  the  use  of  Bostock's  products 
were  any  of  your  beers  condemned  as  arsenical  either  bv 
your  own  analyst  or  by  others  ? — Yes  ;  in  tlia-ee  instances 
we  found  traces.  Dr.  Miller  reported  there  were  minute 
traces  in  three  of  the  brews. 

3095.  Was  that  beer  brewed  from  invert  sugar  or  glu- 
cose ? — We  never  use  glucose.  I  believe  in  one  inst-ajice 
it  was  -an  all-malt  brew,  and  in  the  others  invert  sugar. 

3096.  Did  you  find  it  necessaiy  to  destroy  these  ? — I 
do  not  know  whether  it  was  necessaiy  to  do  it,  but  we 
did  it. 

3097.  In  your  brewery  do  you  malt  for  your  own  pur- 
poses, or  buy  mait  largely? — ^We  malt  rather  more  than 
half,  and  the  rest  we  buy. 

3098.  With  iregard  to  the  malt  you  buy,  I  suppose  you 
have  regular  people  you  deal  with  ? — We  buy  our  malt 
uniformly  from  one  or  two  people. 

3099.  Can  you  tell  the  Co'mmission  who  these  people 
are  ? — Jones,  of  Shrewsbury,  and  Soames,  of  Grimsby. 

3100.  {Br.  JT'hitdeggc.)  Where  are  your  own  malt- 
ings? — 'At  Worksop,  Horncastle,  and  a  small  one  at  Lin- 
coln. 

3101.  Have  you  any  knowledge  of  the  working  uf  these 
places? — Yes,  I  know  the  process  of  malting.  Of  coui'se 
I  am  not  an  expert  maltsiter  ;  I  used  to  learn  sometlidng 
about  the  process  some  years  ago. 

3102.  Do  you  know  how  the  malt  is  dried  ? — Yes.  In 
our  kilns  we  used  coke. 

3103.  (Chairman.)  Do  you  use  coke  now? — We  have 
stopped  it  now. 

3104.  When  did  you  stop  it  ? — After  this  matter  came 
up. 

3105.  Before  that  you  had  always  used  it,  had  you  ? — 
Yes,  principally,  I  believe. 

3106.  What  Are  you  using  now? — -Anthracite. 

3107.  I  suppose  the  Maaiohiester  and  Salford  brewers 
use  a  great  quantity  of  malt,  do  they  not,  as  well  as 
sugar  ? — Yes  ;  it  is  the  bulk  of  it. 

3108.  Can  you  tell  the  Commission  where  the  cliief 
part  of  the  malt  comes  from? — N'o,  I  could  not  answer 
that. 

3109.  You  could  not  say  personally  what  was  malted 
on  the  premises? — ^I  do  not  quite  follow  you.  Do  you 
mean  to  say,  Ijwrewers  using  their  own  malt  ? 

3110.  Yes  ? — ^I  have  no  knowledge  of  that. 

3111.  (Professor  Thorpe.)  Is  there  much  malting  done 
in  this  district  ? — No.  It  will  come  more  from  Granthaan, 
Lijicolnshire,  and  that  way.  Thiere  is  a  great  deal  of 
malt  from  the  Yorksihire  diStriat. 

3112.  (Chairman.)  Thei^e  is  a  great  deal  of  malting  in 
Nonfolk,  is  there  not? — Yes.  At  one  tiane  we  used'  t« 
malt  practically  all  our  own,  but  the  trade  has  eo  in- 
creased that  it  has  outstripped  the  malting  supply. 

3113.  You  now  mialt  aibout  50  per  cent.  ? — I  daresay 
45  to  55  per  cent. 

3114.  (Professor  Thorpe.)  Has  that  malt  been  usually 
dried  with  coke  or  with  anthracite  ?— Usually  with  coke. 

3115.  Hitherto  iit  has  been  miainly  diied  with  coke  ? — 
Yes. 

3116.  (Chairman.)  Had  you  had  any  suspicion  until 
lately  that  it  was  possible  for  malt  to  become  imjiregnated 
with  arsenic  from  the  fumes  of  the  coke? — It  was  not 
known  to  me,  or  to  any  of  us. 

3117.  Do  you  suppose,  taking  the  trade  throughout  the 
United  Kingdom,  there  was  any  suspicion  whafbeveir? — 
Not  in  the  least. 

3118.  Or,  as  regards  any  brewer,  that  there  was  that 
danger  in  the  business  ? — No  ;  I  have  never  hea»rd  of  iit, 
or  heajd  it  hiinted  at  in  any  way. 

3119.  (Dr.  Whitelegge.)  Do  you  demand  a  ceatiticate 
for  the  malt  you  buy  to  the  effect  that  it  has  been  diied 
with  anthracite? — I  do  not  know  that  we  actually  stipu- 
late. 

5120.  It  is  mientioned  in  two  of  the  certificates  you 
have  handed  in? — I  do  not  think  we  have  gone  so  far  as 
snv,  "This  must  be  dried  with  anthracite. "  hut  we 
take  it  that  it  is,  because  we  have  a  certificate  of  purity. 

3121.  From  arsenic? — Yes. 


3122.  (Professur  Thorpe-)  Have  you  had  any  «.lifficuit/y  u^. 
aljout  getting  the  certificates  in.  the  case  of  malt  ? — No.        j  fj 

3123.  Have  you  insisted  upon  them,  or  have  they 
been  volunteered  ? — We 'have  insisted  upon  them.    I  may  ""^ 
say  there  are  one  or  two  samples  which  after  buying  we 
had  analysed,  and  there  was  a  very  faint  trace,  and  we 
would  not  even  use  them. 

3124.  Has  th>e  necessity  of  drying  with  anthracite  Antli 
afi'ected  the  price  of  malt? — I  do  not  think  it  has.  It  costs 
will  naturallj-  afi'eot  the  price  a  little,  because  it  is  more  i-lian 
expensive  lo  use  anthracite  coal. 

3125.  Do  you  anticipate  that  will  be  the  effect  ? — Yes  ; 
I  dare&ay  it  will  put  it  up  slightly.  It  is  rather  a  difli- 
cult  thing  to  arrive  at ;  of  course,  it  does  add  to  the 
cost,  but  whether  it  will  be  sufficient  for  the  maltster 
to  bear  the  loss  of  it  or  whether  he  will  jjut  it  on  to  the 
consumer  I  do  not  quite  know.  There  is  a  great  deal 
of  irregularity  in  the  way  the  malt  comes  in  ;  sometimes 
it  is  a  maltster's  year  and  sometimes  a  brewer's.  It 
depends  on  the  grain. 

3126.  (Chairman.)  It  will  depend  upon  the  locality 
also,  as  regards  the  price  between  the  anthracite  and 
coke  ? — Yes.    There  is  the  cost  of  the  carriage. 

3127.  If  anthracite  were  to  be  used  solely  for  malting 
I  presume  it  might  stop  malting  in  some  districts,  and 
it  would  go  on  in  others  where  anthracite  was  more 
easily  piocurable? — It  might  be  so,  but  I  could  not 
answer  that  question  very  well. 

3128.  (jL*)-.  Whitelegge.)  Have  you  any  knowledge  of  j^o  a 
malt  samples  dried  by  means  of  gas  coke  which  have  foum 
been  analysed  and  found  free  from  arsenic  ? — Some  of  some 
them  have.  drieti 

3129.  Recently? — We  have  had  some  samples  passed, 
but  it  all  depends  upon  what  test  they  were  put  through. 
It  might  not  have  been  so  severe  a  test  as  they  are  using 
now. 

3130.  Do  you  mean  some  of  the  samples  recently  sup- 
plied to  you  ? — No,  not  recently  supplied. 

3131.  Unless  they  were  recently  supplied  they  would 
not  have  been  examined  for  arsenic? — Do  you  mean 
since  December  ? 

3132.  Since  you  have  been  in  the  habit  of  referring 
them  to  Dr.  Miller  for  analysis  ? — ^In  the  early  part  of 
December  we  had  some  samples  of  the  kind  in  ques- 
tion sent  out  for  analysis. 

3133.  Were  they  passed  by  Dr.  Miller  ? — No,  Mathews 
and  Lot  passed  them,  I  think. 

3134.  Do  you  remember  where  they  came  from  ? — 
Yes,  Worksop  and  Horncastle. 

3135.  Would  it  be  your  own  maltings  ? — Yes. 

3136.  And  while  you  were  still  using  gas  coke? — Yes. 

3137.  But  in  spite  of  that  you  changed  from  the  gas 
r.)ke  to  the  anthracite? — What  we  did  was  this.  As 
soon  as  we  had  these  unfavourable  reports  of  the  malt 
1  went  over  with  Dr.  Tattersall.  He  asked  to  see  our 
maltings  and  he  took  some  samples  away.  We  stopped 
malting  and  had  the  whole  of  the  kilns  cleaned  down, 
and  have  been  using  anthracite,  and  since  then  all  the 
samples  of  malt  we  have  had  have  been  passed  as  pure. 

3138.  (Chairman.)  When  you  speak  of  cleaning  the 
kilns  that  means  that  a  large  amount  of  malt  dust  has 
collected  ? — Yes. 

3139.  That  would  point  to  the  importance  in  the 
future  of  keeping  these  kilns  as  free  as  possible  from 
the  collection  of  malt  dust  ? — Yes.  I  do  not  know  how 
you  are  going  to  do  that.  They  are  always  brushed  up 
and  thoroughly  cleaned  every  now  and  again  ;  but  for 
all  that  there  will  be  a  certain  amount  of  dust  there. 


3140.  With  regard  to  the  materials  you  use  in  the 
manufacture  of  beer,  do  your  books  show  what  particular 
materials  were  used  in  the  manufacture  of  any  par- 
ticular beer,  and  in  what  quantities? — Yes.  I  brought 
up  our  brewing  book.  We  have  a  record  of  these 
things.  That  is  the  system.  (Books  shown  to  the  Com- 
mission and  explained  hi/  the  Witness.)  This  is  the  date, 
the  number  of  the  brew,  and  the  quality.  Thesr  are  the 
iiuantities  of  malt  in  that  particular  brew  ;  these  are  the 
hops  used  ;  these  are  the  details,  and  these  the  number  of 
barrels  produced.  The  number  of  barrels  produced  are 
the  bulk  barrels  ;  they  are  taken  by  the  Excise  and 
reduced  to  the  gravity. 

3141.  (Proftssnr  Thorpe.)  Is  this  the  form  prescribed 
by  the  Inland  Revenue  ? — No,  it  is  our  own  private  book. 

3142.  (Chairman.)  This    includes    all    the  informa- 
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_      tion  to  the  Inland  Kevenue  that  is  req[uired  ? — Yes. 
,11.      We  do  not  give  the  dilierent  malts  her© ;   but  in 
this  other  book  we  give  the  different  malts.    (Booh  shown 
1901.  fQ  f/,g  .Commission.) 

3143.  With  regard  to  your  tied  houses  do  you  always 
know  what  brews  are  on  the  premises  at  any  given 
iiionient  ? — Yes.    The  casks  are  all  numbered. 

ee  of  314(4.  With  regard  to  the  retailer  do  you  give  a 
guarantee  of  purity  in  each  case  ? — No  ;  we  have  never 
done  it. 

3145.  If  a  severe  system  of  testing  were  necessary  in 
the  future,  I  suppose  you  would  be  only  too  glad  after 
the  test  had  been  apphed  to  have  it  x^laced  on  the  barrel 
or  bottle  ? — I  do  not  see  any  objection  to  it. 

3146.  Having  gone  to  the  extra  expense,  small  or 
great,  of  testing  accurately  so  as  to  secure  purity,  you 
would  have  no  objection  to  advertising  the  fact  tiiat 
such  test  had  been  applied  and  that  it  was  guaranteed 
pure? — I  do  not  see  what  objection  could  be  raisetl  tc 
it  as  long  as  the  beer  was  pure. 

3147.  My  point  is  this  :  a  guarantee  might  prove  falla- 
cious, might  it  not? — Yes. 

3148.  A  guarantee  of  a  certain  material  under  which 
you  buy  might  be  fallacious,  might  it  not  ? — It  might 
be,  certainly  ;  it  is  possible. 

3149.  If  you  apply  a  severe  test  on  the  top  of  that 
as  an  additional  security  to  the  consumer,  you  would 
have  no  objection  to  its  being  advertised  on  the  barrel  ? 
— Yes.    Certified  as  pure. 

3150  (Frofessor  Thorpe.)  But  publicly  certified? — 
Yes. 

3151.  (Chairinaii.)  Have  you  taken  any  steps  in  ap- 
plying to  the  Inland  Revenue  for  return  of  duty  on  any 
beer  ? — We  thought  of  doing  it,  and  we  stored  the  beer 
that  had  not  been  sent  out,  but  eventually  we  decided 
not  to  do  it,  and  ran  it  all  away.  What  weighed  with 
us  in  that  respect  was  that  we  thought  there  would  be 
a  great  deal  of  trouble  in  getting  it,  and  the  casks  were 
suffering.  It  was  no  use  getting  5s.  or  6s.  a  barrel 
back  in  the  case  of  a  cask  worth  double  the  money.  We 
thought  therefore  it  was  best  to  destroy  the  beer  and 
save  the  casks. 

3152.  (Professor  Thorpe.)  You  called  in  the  Revenue 
officer  to  take  note  of  the  vohime  ? — We  notified  him, 
but  I  do  not  think  he  attended. 

3153.  I  gather  you  do  not  now  intend  to  make  a 
claim  ? — No. 

3154.  (Sir  William  Church.)  What  length  of  time  do 
you  think  elapsed  between  your  becoming  aware  of  there 
being  contaminated  beer  in  the  tied  house  and  all  of  it 
being  destroyed  ?  It  must  have  taken  some  time  for 
you  to  go  to  all  the  houses.  You  say  you  sent  telegrams 
to  stop  the  sale  of  it,  and  then  sent  your  own  agents 
round  to  destroy  it? — I  should  think  that  within  a 
week  it  would  be  very  nearly  all  destroyed.  There 
might  have  been  a  few  barrels  left,  but  very  few. 

3155.  Before  it  was  found  out  that  beer  was  contami- 
nated by  arsenic,  did  you  ever  have  your  malt  analysed  ? 
— I  do  not  remember  ever  having  it  sitbmitted  to  an 
analyst  such  as  we  have  had  done  lately.  We  examined 
the  malts,  but  it  was  more  for  moulds,  sickness,  broken 
corns,  or  anything  of  that  sort. 

3156.  Analysed  for  its  quality  but  not  for  any  im- 
purities ? — No,  not  for  any  impurities. 

3157.  Used  you  to  have  any  other  brewing  materials 
analysed  ? — No. 

3158.  Did  you  use  hop  substitutes  ? — No. 

3159.  Did  you  use  colouring  malts  or  have  them 
analysed  ? — No  ;  we  did  not  use  colouring  materials, 
except  in  porter  brewing. 

3160.  Were  the  preservatives  analysed  ? — We  used 
phylax,  but  I  do  not  know  we  ever  had  that  analysed 
until  this  was  brought  up. 

3161.  Do  you  know  in  what  way  the  materials  that 
you  got  from  Shrewsbui-y  were  dried  ? — Yes  ;  they  are 
all  dried  by  anthracite  coal. 

3162.  I  presume  the  Grimsby  malt  would  be  probably 
dried  with  coke? — I  think  now  they  are  dried  with 
anthracite. 

3163.  What  I  am  asking  about  is,  whether  you  could 
give  the  Commission  any  information  as  to  the  custom 
previoasly  ? — I  believe  Jones  has  always  used  anthracite 
coal,  but  what  Soames  have  done  I  cannot  say. 


3164.  Have  you  any  knowledge  of  the  kind  of  fuel  Mr.  B.  G.  H. 
that  is  chiefly  used  in  Norfolk? — No,  I  have  not.    I  Toimon. 
suppose  they  do  there'  the  same  as  at  other  kilns.  — — 

3165.  It  was  quite  unsuspected  by  maltsters  generally  " 
that  there  was  the  possibility  of  this  danger? — I  never 
heard  of  such  a  thing. 

3166.  In  your  own  malting  do  you  clean  the  malt  Scieening 
after  it  had  been  roasted  ? — Yes.    We  screen  it.    It  malt, 
always  was  screened,  and  of  course  it  is  screened  again 

when  it  is  going  into  the  hopi^er  for  crushing.  All  the 
dust  is  separated,  but  now  we  are  having  it  double 
screened. 

3167.  I  wish  to  know  something  about  what  was  the 
habit  of  the  trade  before  there  was  any  suspicion  of  the 
possibility  of  this  outbreak  occurring  ? — It  was  all 
s<  reened,  and  a  great  deal  of  the  malt  dust  and  foreign 
substance  taken  out,  but  it  was  not  absolutely  all 
i  leaned.  The  remainder  of  it  was  done  when  it  was 
passing  through  the  mills.  The  mills  we  use  are 
Nalder's  mills,  wonderful  machines.  They  can  separate 
all  the  dust  out,  and  they  can  take  nails  or  any  stones 
,iut,  and  only  leave  the  malt  in. 

3168.  Were  you  always  in  the  habit  of  screening  ? — 
Yes.    You  could  not  use  malt  without. 

3169.  But  not  as  effectually  as  is  now  done.    There  is  Brushing 
wJiat  they  call  brushing  as  well  as  screening  ? — We  are  now  about  t 
now  erecting  machines  in  our  kilns  for  that  purpose.  l*e  adojited. 
We  have  never  tried  it.    It  is  quite  a  new  thing. 

3170.  Polishing  has  been  only  recently  introduced  in 
the  malting  ? — Yes  ;  it  is  a  very  recent  addition.  We 
never  heard  of  it  before  this  happened. 

3171.  Do  you  think  this  exti-a  screening  and  polishing 
has  been  used  by  otlier  maltsters  for  any  time? — That 
I  am  unable  to  say. 

3172.  The  malt  you  used  to  buy  was  also,  I  presume, 
screened? — Yes,  it  would  be  all  screeneil. 

3173.  Was  it  satisfactorily  screened  ? — Yes  ;  we  never 
had  any  fault  to  find. 

3174.  Do  you  know  whether  that  was  polished  ? — I 
should  say  not. 

3175.  (Professor  Thorpe.)  I  think  you  told  us  that  of 
the  two  sugars  that  j'ou  are  in  the  habit  of  using,  Bos- 
tock's  and  Garton  Hill's,  in  your  opinion  there  was 
practically  no  difference  in  their  equivalent  brewing 
value  ? — That  is  so. 

3176.  But  such  difference  as  there  was  was  that  Bos-  < 'olour  of 
tock's  were  inclined  to  be  rather  darker  in  colour? — Bostock 
That  is  so  ;  it  was  always  that  way.    Garton  Hill's  was 
always  an  exceptionally  pale  syrup. 

3177.  For  example,  would  you  call  that  dark  in  colour 
or  light  in  colour  (sample  shov;ii  to  JFifncss)! — I  should 
call  that  a  light  colour. 

3178.  Was  Bostock'^  usually  darker  than  that  ? — I 
should  think  so,  a  little. 

3179.  Was  Bostock's  darker  than  that  of  late,  or  was 
it  always  very  much  of  the  same  character? — Always 
very  much  of  the  same  character.  You  are  asking  me 
perhaps  something  I  should  not  answer,  because  I  could 
not  say.  That  would  be  for  the  brewers.  It  would  not 
come  under  my  notice. 

3180.  It  would  not  be  brought  to  your  knowledge 
whether  the  sugar  that  was  being  introduced  into  y<.iur 
pla-^-e  was  rather  darker  than  usual? — No,  it  would  not. 

3181.  Is  there  anybody  from  whom  we  could  get  that 
infiirmaition ? — Yes,  the  brewers. 

3162.  You  have  no  reason  to  believe  that  of  late  Bos- 
TiX'k's  invert  or  glucose  has  been  somewhat  off  colour  as 
compared  with  their  previous  ma,iiufacture  ? — ^No.  I 
Iiave  never  heard  the  brewers  say  anything  about  it. 
I  have  never  heard  it  complained  of. 

5183.  If  it  were  darker  in  colour  does  your  knowdedge 
enable  you  to  say  to  what  the  darknees  would  be  due? 
—No. 

3184.  The  guarantees  which  yoii  say  you  now  get  from  CJuarantees. 
the  persons  whu  supply  you  with  brewing  sugars  are 
guarantees  which  you  yourself  have  demanded,  or  have 
th€v  been  voluntarily  supplied  to  you? — We  have  de- 
manded them. 

31^.  Garttin  Hill  did  not  give  j^ou  the  guarantee 
until  you  asked  for  it? — I  do  not  think  so.  I  believe 
we  awked  for  them,  ^.o  the  best  of  my  recollection. 

3186.  Is  the  lorm  of  the  guarantee  satisfactory  to  you? 
—  I  think  60.  It  states  :   '  We  certify  that  the  saccharum 
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to  which  enclosed  invoice  relates  is  perfectly  free  from 
arsenic  or  other  deleterious  ingredients." 

3187.  Gaiton  Hill's  guarantee  is  a  specific  guarantee 
attached  to  every  delivery  ?— Yes.  The  printed,  form 
I  have  read  comes  attached  to  every  delivery. 

3188.  Ifc  is  not  a  mere  general  guarantee  covering  all 
their  supplies  ? — No  ;  it  comes  with  every  invoice. 

3189.  Did  the  other  persons  who  supplied  you  -with 
materials  give  equally  specific  guarantees? — ^There  is 
Duttson  and  Co.,  that  is  a  porter  sugar,  and  a  very 
expensive  one,  too. 

3190.  With  regard  to  that,  which  is  stamped  with  the 
india  rubber  stamp  ;  do  you  attach  as  much  importance 
to  that  guarantee  as  you  do  to  the  other? — ^Yes,  I 
should  say  so. 

3191.  Do  you  use  caramel? — ^Yes. 

3192.  From  whom  do  you  get  it? — think  it  is 
Dutthon's. 

3195.  Has  that  caramel  been  examined  ? — ^Yes. 
3194.  That  caramel  has  been  made  from  glucose? — 

could  not  tell  you  what  it  is  made  from. 

31^.  You  do  not  know  the  origin  of  it? — No,  I  do 
not. 

3196.  Has  your  attention  been  drawn  to  the  occur- 
rence of  any  exceptional  colour  in  the  yeast  of  late? — 
No. 

3197.  You  yourself  have  seen  nothing  peculiar  in  the 
yeast  ? — ^No  ;  I  should  have  heard  of  it  at  once. 

3198.  No  occurrence  of  any  pimk  colour,  or  anything 
of  that  kind  ?— No. 

3199.  Nothing  exceptional? — ^No,  nothing  exceptional. 

3200.  (Dr.  Whifeleggc.)  Have  you  a  form  of  certificate 
receivable  with  hops  t — ^No,  we  have  not. 


3201.  Do  you  require  a  certificate  with  hops? — No,  wt  Mr. 
have  r.ever  had  any.  T 

3202.  Did  you  submit  samples  of  hops  to  Dr.  Miller  ?  05  ha 
— do  not  rememiber.    I  do  not  think  we  have  ever  had 
hops  analysed.  Hoii 

3205.  Then  you  did  not  send  quite  all  the  materials 
for  lanalysis? — ^Apparently  the  hops  we  have  not* 

(Dr.  Miller.)  I  think  you  must  have  seait  them  at  the 
beginning,  but  I  have  not  had  them  lately. 

{Witness.)  I  cannot  answer  that. 

3204.  (Dr.  Whitdcgge.)  If  any  were  sent  the  results 
were  negative  ? — ^Yes. 

5205.  You  told  us  the  books  you  produce  would  show 
the  source  of  the  materials  used  in  tlie  manufacture 
of  any  particular  beer? — Yes. 

5206.  So  that  afterwards  you  could  trace  any  ingre- 
dient ? — ^Tes. 

5207.  Would  the  returns  you  make  to  the  Inland 
Revenue  cover  the  same  ground? — ^They  would  not  be 
able  to  pick  out  the  particular  qualities  of  materials 
used,  but  they  could  j)ick  out  the  quantity.  ''^^ 

3208.  They  could  not  follow  the  ingredients  of  a  par- 
ticular brew  ? — You  mean  to  say  that,  supposing  we  use 
Garton  Hill's  and  Bostock's  makes,  they  could  not 
follow  that? — No,  they  would  not.  How  it  was  divided 
up  they  would  not  be  able  to  tell.  But,  of  course,  we 
can  trace  it  ourselves.  Will  you  allow  me  to  thank  you 
on  behalf  of  my  directors  for  the  courteous  way  you 
have  treated  me,  and  to  say  that  we  shall  be  very  glad 
to  give  you  further  information  if  any  is  needed  by  the 
members  of  the  Commissi  ooi. 

*  Note    by    Witness. — The    hops    were    analysed  by 
^latthews  and  Lott  and  the  local  public  analysts. 
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3209.  {Chairman.)  You  have  been  acting  as  consult- 
ing brewers'  chemist  for  the  large  number  of  breweries 
in  and  around  Mianchester  ? — ^Yes. 

3210.  For  miany  years  past? — Yes. 

3211.  Before  this  period  of  November,  when  this 
epidemic  took  place,  what  was  the  system  under  which 
you  tested  beer  or  samples  of  beers  from  different 
brewers? — ^In  the  case  of  the  samples  they  were  all 
tested  for  their  brewing  value. 

3212.  And  solely  for  trade  purposes? — ^Yes. 

3213.  Then  until  November  last  you  never  tested  any 
beer  or  material  used  for  brewing  except  for  the  pur- 
poses of  trade? — That  is  so. 

3214.  As  to  whether  there  was  any  substance  in  it 
that  was  injurious  to  trade,  but  without  any  considera^ 
tion  whatever  as  to  whether  there  was  any  substance  or 
material  which  would  be  injurious  to  human  life  ? — ^That 
is  so. 

3215.  It  is  only  since  this  epidemic  that  you  have 
examined  beer  or  materials  for  the  purpose  of  detecting 
whether  they  were  infected  with  arsenic  or  not? — ^Yes. 

3216.  Will  you  tell  the  Commission  under  what  stan- 
dard you  have  been  lately  examining  these  various 
samples? — Recently  the  standard  has  been  one  set  by 
the  experts,  Reiasch's  test. 

3217.  By  the  Expert  Committee? — ^Yes,  appointed 
by  the  Manchester  Brewers'  Association. 

3218.  They  framed  this  Committee  when  this  disaster 
occurred  ? — Yes. 

3219.  It  was  formed  for  their  protection  in  the  future 
as  well  as  to  discover  the  causes  of  the  catastrophe  that 
had  happened? — Yes,  and  the  best  way  of  eliminating 
arsenic. 

Arsenic  in  5220.  Have  any  of  the  beers  you  have  tested  since  the 
nttn-Bostock  disuse  of  Bostock's  sugar  failed  to  come  up  to  the  expert's 
beer.  standard  of  purity  ? — ^I  should  say  that  at  the  commence- 

ment, before  the  malts  had  been  got  anything  like  as 
pure  as  they  are  at  the  present  time,  there  were  occa- 
sionally beers  which  did  not  pass  the  test,  but  I  think 
I  should  add  that  the  test  is  undoubtedly  far  more 
delicate  than  is  generally  imagined. 

3221.  The  test  you  are  using  to-day? — Yes. 

3222.  That  being  the  test  suggested  b-  the  Expert 
Committ-ee  ? — Ye«. 


3223.  (Dr.  Whitelegge.)  How  delicate  do  you  consider 

it  to  be  ? — ^I  do  not  care  to  commit  myself  to  any  de-  A 
finite  numbers,  because  I  do  not  think  any  of  the  quan- 
titative results  which  have  come  under  my  notice  are 
aibsolutely  reliaible.  I  do  not  think  tliere  is  any  satis- 
factory  quantitative  method  for  determining  accurately 
the  minute  quantities  of  arsenic  which  are  present  in  j^jj 
these  beers,  so  that  I  do  not  like  to  bind  myself  to  any 
quantity.  But  I  believe  at  the  present  time,  if  I  may 
put  it  approximately,  that  the  majority  of  the  Man- 
chester beers  contain  say  1-lOOth  of  a  grain.  I  should  say 
l-50th  of  a  grain  is  probably  the  maximum,  and  many 
of  them  contain  nothing  like  1-lOOth  of  a  grain. 

3224.  The  expert  committee's  test  would  not  give  a 
positive  result  for  l-50th  ? — ■!  think  it  does. 

3225.  A  positive  result  for  l-50fch? — ^Yes. 

3226.  But  not  with  a  1-lOOth  ?— The  evidence  I  have 
in  respect  of  that  is  this,  that  if  I  take  a  beer  which 
gives  absolutely  nothing  under  the  test,  and  if  I  then 
add  to  it  l-50th  grain  to  the  gallon  the  beer  does  not 
satisfactorily  pass  the  test.  Even  when  I  add  1-lOOth 
of  a  grain  to  the  same  beer  I  get  distinct  indications  of 
arsenic  under  the  test. 

3227.  {Chairman.)  You  consider  that  a  satisfactory 
test  ? — I  consider  it  is  much  more  severe  than  if 
generally  imagined. 

5228.  (Dr.  Whitelegge.)  Does  that  suggest  to  you  th-it 
the  test  improves  with  acquaintance,  that  skill  plays  a 
great  part  in  it?  That  you  would  detect  now  by  thf- 
same  means  a  smaller  quantity  than  you  would  have 
detected  when  you  first  used  the  test? — I  dare  say  one 
does  acquire  a  litytle  extra  skill.  I  have  had  about  4,000 
samples  passing  through  my  hands,  and  it  is  possible 
one  gets  a  little  more  .skilled  in  it,  but  I  do  not  think 
there  is  much  in  that. 

3229.  The  previous  witnesses  have  told  us  the  test  Rei 
would  distinguish  l-20bh  of  a  grain,  and  possibly  mo 
l-30th? — ^It  depends  entirely  on  how  the  standards  are  sen 
made.  For  instance,  if  I  add  l-20th  of  a  grain  to  water  Ijee 
and  carry  the  test  through  in  the  usual  way  I  may  get  w*' 
indications  of  arsenic,  but  the  test  is  undoulbtedly  far 
more  sen-sitive  in  beer  than  it  is  in  water. 

3230.  Can  you  say  why? — No,  I  cannot.  I  am  ex- 
perimentinfj  at  the  present  time.  I  have  tried  the  test 
time  after  time  with  water  with  l-20th  of  a  grain  per 
gallon,  and  I  get  praotiically  nothing.   In  beer,  taking 
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beer  of  the  highest  repute  which  gives  nothing  in  the 
iUer.  test,  I  can  get  indications  of  arsenic  with  1-lOOth  ;  with 
l-50th,  the  beer  does  not  necessarily  pass  the  test,  and 
1901-  the  crystals  are  well  marked. 

5231.  Do  you  attach  importance  to  the  size  of  the 
crystals  in  that  connection? — The  size  in  conjunction 
with  the  niimbers  undoubtedly. 

3232.  (Sir  William  Church.)  In  those  cases  in  which 
you  say  the  arsenic  is  indicated  in  beers  when  it  would 
not  be  indicated  in  water,  is  it  mere  staining  of  the 
copper  you  go  by? — 'No. 

3233.  Did  you  get  arsenic  crystals  afterwards? — Yes. 
I  say  that  the  copper  itself  does  not  always  become 
even  discoloured  with  water. 

3234.  {Chairman.)  1  suppose  it  is  very  important,  is 
it  not,  that  there  should  be  something  like  uniformity 
as  regards  the  standard  of  tests  applied  ? — That  is  so. 

to  be     3235.  It  has  come  out  lately,  lias  it  not,  that  samples 
any  of  beer  have  passed  a  severe  test,  and  then  on  a  further 
>'ery  test  being  applied  the  very  same  sample  has  shown 
traces  of  arsenic  ? — Any  beer  at  tlie  present  time  in 
this  country  would  probably  show  traces  of  arsenic  if 
the  test  iS'  made  severe  enough. 

3236.  Do  you  think  it  is  a  question  of  degree,  that 
there  must  be  some  arsenic  in  all  the  beers  drunk,  an 
infinitesimal  quantity  ? — Yes. 

3237.  You  have  been  testing  these  beers  and  sub- 
stances ever  since  this  catastrophe? — ^Yes. 

3238.  Can  you  state  to  the  Commission  what  is  your 
general  idea  as  to  the  quality  of  the  beer  being  drunk 
in  MancJiester  or  Salford  at  this  moment.  Should  you 
say  that  although  not  absolutely  pure  from  arsenic  yet 
so  far  as  any  danger  from  poisoning  was  concerned  it 
was  sufiiciently  free  ? — Absolutely  safe ;  and  I  should 
say  the  beer  brewed  in  Manchester  and  Salford  at  the 
present  time  is  as  pure  as  any  beer  brewed  in  any  brew- 
ing district  in  the  country. 

3239.  Has  arsenic  been  found  especially  in  earajnel  1 
— No.  1  do  not  say  it  has  not  been  found  in  any  cara- 
mel, but  taking  caramels  all  round  it  has  not  been 
found  in  caramels  more  than  in  any  other  sugars. 

3240.  Have  you  been  analysing  malt  for  the  purposes 
of  discovering  if  any  arsenic  is  contjained  in  it  ? — ^Yes. 

3241.  Can  you  give  the  Commission  the  general  result 
of  your  observations? — ^At  the  present  time  there  is 
etill  some  contaminated  malt  on  the  market,  but  the 
improvement  as  regards  freedom  from  arsenic  has 
been  very  m-arked.  Many  of  the  malts  are  practically 
free  from  arsenic,  but  there  appears  to  be  a  diflSculty 
even  yet  in  producing  absolute  freedom  ;  not  univer- 
sally, but  in  many  cases.  The  malts,  taking  them  all 
round,  at  the  present  time  are  practically  free. 

3242.  As  regards  the  test  which  you  have  been  apply- 
ing to  find  arsenic  in  malt,  can  you  say  at  all  over  how 
large  a  district  these  samples  spread  ?  What  I  want  to 
get  at  is  :  were  these  samples  you  have  been  testing 
given  to  you  in  Manchester,  Salford,  and  the  surround- 
ing district,  or  from  a  larger  district? — ^I  have  them 
from  the  brewers  under  numbers,  so  that  I  do  not  know 
where  they  come  from.  Then  I  have  them  from  the 
maltsters  throusjhout  Yorkshire,  Newark,  Gainsborough 
and  Notitingham. 

3243.  That  is  a  consideraMe  district? — Yes. 

3244.  Can  you  call  to  mind  any  district  further  soutli 
from  which  you  have  had  specimens — Norfolk  or  Suffolk, 
Oambridgeshire,  or 'the  Southern  Counties? — No,  I  can- 
not say  I  have. 

3245.  When  you  say  thaJb  during  the  last  3  or  4 
months,  I  presume  jou  mean  that  period  when  there 
has  been  a  great  im^provement  in  the  quality  of  the 
malt? — ^Yes,  during  the  last  three  months. 

3246.  Do  you  mean  tlie  Commission  to  infer 
from  that  that  there  has  been  rather  an  alarm  spread 
owing^  to  the  information  given  as  to  the  possibility  of 
aj-senac  being  in  majit,  and  itJieretfore  malt  has  been 
looked  more  after  and  been  much  .more  cleansed  ? — It  is 
not  so  much  a  question  of  cleaning  and  cleansing  ;  that 
has  not  had  anytihCng  like  the  effect  tliat  was  hoped.  It 
is  chiefly  the  change  in  fuel  thaft  has  brought  about 
the_  improvement  in  the  malt  ;  in  fadt,  it  is  almost 
emfcirely  the  change  in  fuel. 

3247.  Do  you  think  the  maltsters  have  discovered  that 
<ianger  may  accrue  from  using  a  certain  kind  of  coke  ? — 
Yes. 

3248.  And  that  that  fact  has  prevented  the  use  of 
that  particular  Idnd  of  fuel? — Yes. 
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3249.  {Br.  Whitdcgije.)  Wliat  kind  of  fuel  ouglit  to 
be  used  ? — ^Anithracite. 

32o0.  {Chairman.)  Are  you  of  opinion  tihat  coke  is 
dangerous  for  malting  purposes,  or  only  certain  kmds 
of  coke,  and  that  some  test  should  be  app'lied  to  tht 
coke  ? — ^I  think  some  tesit  should  be  -a^pplied  to  the  coke, 
I  do  not  think  one  can  lay  domi  anjtiiing  definite  as  to 
one  class  of  coke,  suoli  as  oven  coke,  being  absolutely 
safe,  and  gas  coke  being  -absolutely  unsafe-  I  have  had 
some  samples  of  oven  coke  certainly  worse  contami- 
nated iwtlith  arsenic  than  some  samiples  of  gas  coke  I 
have  had,  and  vicc-versd.  Speaking  generally  oTen  coke 
is  probably  safer. 

3251.  You  think  tihe  only  danger  of  tRe  contamina^ 
tioii  of  malt  with  arsenic  arises  from  t-he  fumes  of  the 
coke  ? — Yes.  The  anthracite  is  liable  to  be  contami- 
nated to  a  small  extent,  and  some  maltsters  of  repute 
tell  me  that  some  of  the  malts  which  I  have  returned 
as  containing  distinct  traces  have  been  dried  solely  with 
anthracite. 

3252.  {Sir  Williavi  Church.)  I  want  particularly  to 
a^k  you  a  little  -about  what  you  were  in  the  habit  of 
doing  before  there  was  any  suspioion  of  anything  being 
wrong  in  the  beer.  You  have  told  us  that  you  then 
used  to  (have  samples  of  brewing  material  sent  you  by 
the  brewei-s  for  testing,  to  see  that  tliey  were  unadul- 
terated?— ^Yes. 

3253.  Did  you  have  the  samples  of  finished  beer  seat 
you  ?— Yes. 

3254.  For  what  purpose  did  you  examine  tJiem  ? — -To 
determine  the  stability  of  the  beer  was  one  of  the  ohi^ 
points. 

3255.  To  see  hew  it  would  keep? — Yes. 

3256.  How  did  you  judge  of  that?— -We  put  it  on  Tests  of  beer 
what  is  called  a  forcing  tray,  a  flat  vessel  containing  before 
water  heated  to  80°  to  85°  F.    The  samples  of  beer  are  epidemic, 
placed  in  this  wann  place,  and  if  they  lack  stability  in 

a  week  or  a  fortnight's  time  one  knows  tlie  beer  will 
not  keep.    It  will  go  sour. 

3257.  Even  when  you  tested  the  finished  beers  you 
did  not  test  th-em  chemically  to  see  whetjher  there  were 
preservajtives  puit  in? — ^No.  The  brewer,  of  course, 
would  know  what  he  added  himself.  There  was  no 
object  in  our  testing  them  for  what  the  brewer  had  him- 
self  added. 

3258.  Your  testing  of  tlie  finislhed  beers  at  tliat 
time  then  was  solely  for  tihe  advantage  of  the  brswer, 
to  see  liow  long  they  kept?  You  diiid  not  axavuine  vliy 
they  kept  ? — No,  we  tested  the  composition  of  the  beer 
as  regards  the  amount  of  maltose  present  in  the  bt^er 
and  its  stability,  but  no  tests  were  made  m  any  way  to 
look  for  poisons. 

3259.  Your  examination  of  th©  finislied  beers  'was 
never  intended,  or  su.piposed  to  be  in  any  way  carried 
on,  for  ibhe  safeguarding  of  the  public  ? — No. 

3260.  It  was  for  the  interest  of  tlie  brewora  entirely? 
—Yes. 

3261.  You  told  Sir  William  Hart-Dyke  you  thought  Application 
tihe  expert  tests  you  were  using  now  were  much  more  of  Expert 
delicate  than  was  generally  supposed? — ^I  believe  so.  Connnittee's 

3262.  And  you  gave  us  very  good  reasons  for  thinking 
60  ? — Yes,  and  I  have  other  reasons  too. 

3263.  You  said  you  took  Buifton  beer? — ^Yea. 

3264.  Did  you  test  (that  for  arsenic  before  you  added 
any  arsenic? — ^Yes,  I  submitted  it  to  tihe  same  test.. 

3265.  And  you  found  none  ? — I  did  not  say  I  never 
found  any,  but  in  those  particular  samples,  no. 

3266.  In  tliose  samples  you  added  arsenic  to,  you 
found  none? — I  found  none. 

3267.  And  yet  you  said  just  afterwards  you  supposed 
there  was  no  beer  in  England  that  would  not  sJiow 
traces  of  arseruic? — ^There  is  a  limit  to  the  test.  If  the 
test  had  been  made  more  severe.  All  I  wisihed  to  do 
was  to  test  the  beer  under  the  same  conditions.  If  the 
test  is  made  more  severe  I  have  no  doubt  you  would 
find  arsenic  ;  in  fact,  I  have  found  arsenic  by  the 
Reinsch  test  in  the  beer  from  the  very  same  brewery. 
Tlie  samples  vary. 

3268.  But  not  in  the  samples  to  which  you  added 
arsenic  subsequently  ? — Tliat  was  a  sample  which  sihoiwed 
notfliLng  under  that  particular  test. 

3269.  You  did  not  try  to  exclude  arsenic  altogether 
from  that  beer  which  you  used  ? — I  am  afraid  there  is  a 
difficulty  about  getting  beer  absolutely  free,  but  it  was 
free  to  the  test. 
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3270.  Yun  only  used  200  ce.  to  begin  with,  I  suppose; 
— Yes. 

3271.  You  did  not  use  a  larger  biilF? — No. 

3272.  Or  concentrate  it  in  any  way? — Xo. 

3273.  Therefore  it  is  only  an  assumption  of  yours  tiiat 
all  beers  contain  traces  of  arsenic  ? — Of  course  I  have 
not  tested  every  beer,  birt  I  think  it  is  a  fair  assumption 
to  make. 

3274.  How  do  you  tihink  t.he  arsenic  gets  inito  the 
beers  ? — From  the  malts. 

3275.  You  think  that  all  malt  is  sufKciently  con- 
taaninated  to  give  traces  of  arsenic  in  the  finished  beer  ? 
— think  that  in  the  future  it  will  be  possible  to  ob- 
tain beers  distinctly  freer  from  arsenic  than  any  of  the 
beer  hitherto. 

3276.  I  do  not  mean  in  the  future,  but  you  think 
that  in  the  past  the  presence  of  arsenic  could  be  demon- 
Straited  in  all  beers  owing  to  the  contamination  of  malt? 
— Yes.  I  believe  in  the  case  of  large  breweries  wihe^'e 
they  may  have  arsenic-free  malts  that  part  of  their 
malts  have  been  contaminated  more  or  less.  Probably 
no  large  brewery  will  have  worked  entirely  with  arsenic- 
free  malts. 

3277.  Did  you  ever  Jiave  malts  suibm/itted  to  yooi  in 
previous  years  for  the  purpose  of  anailysis? — Yes. 

3278.  For  what  rpurposes  1 — For  their  "brewing  quali- 
ties. The  amount  of  moisture  present,  the  amount  of 
extract  which  they  yield,  and  their  diastatic  capacity, 
etc. 

3279.  You  never  examiined  them  for  cont5amination? 
— Not  for  poisons. 

3280.  I  suppose  thait  same  remark  would  aipply  to- 
other  brewing  materials,  glucose  and  sugar,  eubiniitted 
to  you  ? — Yes. 

3281.  You  only  examined  them  to  see  that  they  were 
pure  from  the  brewers'  point  of  view? — Certa.inly. 

3282.  You  also  told  us  thait  since  your  attention  had 
been  directed  to  the  subject  of  arsenic  in  malt  3'ou  had 
found  many  malts  free  from  arsenic? — Yes. 

3283.  I  suppose  you  infused  the  malt  in  some  way, 
and  then  made  use  of  the  test?— I  applied  tJie  Eelnsch 
test  directly  to  the  mailt  itself  without  mashing  it  in 
any  way. 

3284.  By  boiling  the  mailt  ? — I  just  ground  the  malt 
and  submitted  it  to  the  Beinseh  test. 

3285.  It  is  only  lately  you  ha.ve  done  thait  ;  you  never 
tested  malt  in  th^at  way  previous  to  this  epidemic? — 
No. 

3286-  Therefore  you  can  say  notliing  as  to  whether 
any  were  free  previous  to  this? — ^No. 

3287.  How  do  you  thiink  these  malts  have  been  pre- 
pared which  you  find  noav  free  from  arsenic  ? — Chiefly 
with  anthracite. 

3288.  I  think  you  saCd  thiat  you  knew  soane  malts 
wliich  were  ■nihully  prepared  by  anthTacite  fuel  where 
there  was  arsenic? — ^Yes,  the  anthracite  varies,  but  is 
not  seriously  contaminated  like  many  cokes. 

3289.  Among  these  malts  you  have  examined  lately, 
has  there  been  a  grealt  diffierence  in  the  amount  of 
arsenic  present  in  them? — 'A  .good  deal  of  difference. 

3290.  Could  you  tell  us  at  all  where  the  worst 
samples  come  from? — Most  of  the  samples  I  got  merely 
from  the  brewers  under  numbers,  so  tliat  I  do  not  know 
where  they  come  from. 

3291.  You  said  you  thought  oven  ooke  would  prob- 
ably contain  less  arsenic  than  gas  coke.  Have  jou  ever 
maie  any  analysis  of  cokes  for  that  purpose  ?— I  have 
tested  them  qualitatively.  I  have  not  determined  the 
exact  amounts. 

3292.  Did  you  say  qualitaibiTely  or  quantitatively? — 
QuallitQtively'  Oainparative  tests  on  weighed  quanlti- 
ties,  so  'as  to  get  a  fair  comparison. 

3293.  You  have  not,  of  course,  had  the  time  to  do 
that  lately  ?~No,  I  have  not. 

3294.  Your  opinion  is  that  the  probability  would  be 
that  oven  coke  would  be  safer  ? — ^Yes. 

3295.  Could  you  give  the  Commission  any  information 
with  regard  to  the  origin  of  the  fuel  used  for  making 
coke  in  different  par^ts  of  the  country  ? — No,  I  cannot. 

3296.  I  presume  the  Grimsby  coke  would  very 
likely  be  oven  .cokes,  wihlch  are  made  in  Newcastle  and 
Durham? — should  think  so. 


3297.  And  Lincoln  and  Retford  and  Newark  coke? — 

I  have  had  contaimLnated  cokes  from  Newark.  j.  K 

3298.  Do  you  know  suificient  of  the  malting  trade  to  „- 
say  what  fuel  is  used  in  the  Eastern  Counties,  Norfolk,  ^ 
and  Suffolk  and  Cambridgeshire? — No,  I  cannot  say, 
but  I  think  a  good  deal  of  coke  is  used  tliroughout. 

3299.  Yes,  but  we  do  not  know  where  the  gas  cokf 
used  ^yould  come  from,  whether  the  London  gas  works 
or  where  ? — No. 

3300.  Have  you  ever  found  contamination  by  arseii  c 
in  any  of  tlve  other  substances  used  in  brewing,  exce])t 
in  the  glucose  and  sugar  and  malt? — You  will  finl 
traces  in  the  other  substances. 

3301.  In  whait  substances? — ^In  some  of  the  hops.        in  ho] 

3302.  In  any  others? — The  malts  and  the  sugar  and 
the  hops  and  the  antisepbios  are  liable  to  contain 
traces. 

3303.  Which  ones  are  those  which  are  most  apt  ? —  in  8ul 
The  sulphites  and  the  bi-sulphites.    Of  course  the  quan- 
tities used  are  very  small. 

3304.  You  do  not  think  they  have  ever  contained 
sufficient  to  be  a  source  of  danger  ? — No,  1  think  not. 

3305.  Nor  in  any  of  the  materials  which,  I  believe 
are  samebimes  used  for  clearing  beer? — -No,  nothing 
more  than  minute  traces. 

3506.  Different    preparations    O'f    calcium    are  used 
largely  ? — Yes,  bi-sulphites. 

3307.  (Professor  Thorpe-)  Do  voti  wish  us  to  believe  Limil 
that  what  is  known  as  the  experts'  test  is  a  sufficiently  Expe 
strtingent  test  in  the  interest  of  public  health  ? — I  tliink  ('omi 
so.  test 

3308.  Even  although  it  is  proved  that  the  experts' 
test  does  allow  a  cei-tain  quantity  of  arsenic  to  slip 
through  ? — Yes,  I  think  so. 

3309.  Would  you  a'ecom,mend  that  tliat  test  should  be 
laid  down  df  necessary  as  a  statutory  test  to  be  applied 
to  beer? — 'I  think  the  test  .might  be  modifieii. 

3310.  Modified  in  what  direction? — I  think  that  100 
oc.  of  beer  wiith  the  boiling  carnied  on  for  one  hour 
instead  of  three-quarters  the  test  would  be  limproved 
slightly.    It  would  be  amply  delicate  enough,* 

3311.  Of  course  by  halving  the  amount  of  beer  you 
halve  the  amount  of  arsenic  which  is  present  ? — Yes. 

3312.  You  increase  the  duration  of  the  boiling  by  15 
minutes  ? — Yes. 

3313.  You  would  not  get  under  these  circumstances  a 
very  much  larger  deposit  of  arsenic  so  as  to  make  the 
certainty  of  catching  it  very  much  greater  ? — I  think  the 
certainty  would  be  increased. 

3314.  When  the  amount  you  start  with  is  only  half? 
— I  think  that  by  carrying  the  boiling  on  for  a  further 
quarter  of  an  hour  

3315.  That  is  a  very  small  percentage  increase.  I  do 
not  know  that  the  addition  of  15  minutes  would  make  * 
such  a  great  difference  in  the  amottnt  of  arsenic  de- 
posited on  the  copper  ? — ^WTiat  I  wished  to  imply  was 
that  I  thought  the  test  before  it  is  fixed  as  a  standard 
should  be  submitted  to  further  defined  tests,  and  that 
was  merely  the  direction  in  which  I  thought  it  might 

be  done,  but  I  did  not  wish  to  lay  down  any  definite 
opinion  on  that  point. 

3316-7.  Your  opinion,  so  far  as  it  goes,  is  rather  in  the 
direction  of  relaxing  the  test  than  increasing  the  strin- 
gency?— I  may  tell  you  that  I  think  the  test  is  a  bit 
severe.  It  has  been  severe  as  a  provisional  test,  and  I 
think  very  severe,  considering  the  circumstances.  I  do 
not  think  it  can  be  too  severe  in  the  future  in  the  least. 

3318.  I  mean  having  regard  to  the  possibility  of  a 
definite  statutory  test,  or  a  test  which  has  the  legal 
value  of  a  statutory  test,  being  laid  down? — In  that 
case  I  should  think  the  test  does  not  want  to  be 
diminished  in  stringency. 

3319.  Have  you  formed  any  idea  in  your  own  min  I 
why  it  is  that  it  is  easier  to  detect  minimal  qualities  of 
arsenic  in  beer  than  in  water  ? — No  ;  it  is  only  compara- 
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*  Note  by  Witness. — In  giving  this  answer  1  had  in  my 
mind  some  early  experiments  in  which  200  e.c.  I)eer  was 
boiled  down  to  TOO  c.c,  and  the  Reinscli  test  then  applieil 
to  the  latter.  The  quantity  of  beer  tested  was  tlierefore. 
200  c.c,  and  not  100  c.c,  and  the  test  in  this  form  is  ex- 
tremely sensitive. — A.K.M 
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tively  recently  that  I  have  satisfied  myself  it  is  so.  I 
cannot  say  why. 

3320.  Are  you  aware  that  Professor  Delepine  is  of  the 
same  opinion  ? — No. 

-3321.  It  is  entirely  an  independent  opinion? — I  have 
not  heard  a  word  from  Professor  Delephine  on  the  sub- 
ject. I  have  known  it  for  some  little  time.  I  was  ex- 
perimenting only  yesterday,  because  I  wanted  to  state 
it  more  positively  than  I  was  in  a  position  to  do  before. 

3322.  Have  you  any  reason  to  think  that  it  may  be 
the  small  quantity  of  alcohol  which  may  be  present 
which  has  an  effect? — I  do  not  think  so,  because  the 
alcohol  was  boiled  off  in  some  of  the  experiments  with 
beer  before  the  copper  was  addefi  and  the  Reinsch  was 
still  very  sensitive. 

3323.  I  suppose  it  is  some  influence  which  keeps 
the  surface  of  tiie  copper  clean  which  allows  the  deposi- 
tion of  the  arsenic  upon  it? — The  copper  comes  out 
quite  clean  from  the  water  experiments. 

3324.  There  must  be  some  influence  of  the  solution 
on  the  copper  to  bring  about  the  change  ? — Yes,  unless 
the  organic  matter  has  some  reducing  action  ;  but  I  do 
not  know. 

3325.  Have  you  had  occasion  to  test  caramels  ? — Yes. 

3326.  Any  number? — A  good  many. 

3327.  How  are  caramels  usually  ihade — from  wliat 
material  originally  ? — One,  I  believe,  that  I  know  of  is 
made  from  glucose,  but  I  think  a  good  deal  of  them  are 
made  from  cane-sugar.  I  do  not  know  much  about  it. 
The  process  is  kept  secret. 

3328.  Have  you  any  reason  to  believe  that  glucose 
which  is  off  colour  is  sometimes  used  in  the  mdinifacture 
of  caramel  ? — No. 

3329.  Do  Bostock's  make  caramel  or  have  they  made 
it? — I  do  not  think  so.  I  came  across  one  caramel 
which  was  seriously  contaminated,  but  I  was  nut  able  to 
trace  it,  so  I  have  not  said  anything  about  it. 

3330.  Where  did  you  come  across  that  ? — It  cpnie  from 
a  Liverpool  firm.  I  asked  for  a  further  sample  so  that 
I  might  confirm  it  absolutely. 

3331.  A  Liverpool  seller  or  a  Livei-pool  bi'ewer?-  -A 
Liverpool  seller. 

3332.  A  manufacturer  ? — I  got  it  from  a  brewer. 

3333.  Was  the  person  from  whom  the  brewer  got  it  a 
manufacturer  or  an  agent  ?— I  believe  he  was  an  agent. 
They  told  me  it  was  of  German  manufacture. 

3334.  The  caramel  was  a  German  manufacture? — 
Yes,  this  particular  sample. 

3335.  Was   this   very  largely   contaminated? — Yes, 
very  largely  contaminated. 

3336.  More  so  than  Bostock's  invert  ? — I  should  think 
to  about  the  same  extent.  At  any  rate  it  was  very 
seriously  contaminated. 

3337.  Have  you  examined  a  good  number  of  these 
glucose  and  inverts  ? — Yes. 

3338.  Other  than  Bostock's  ?— Yes. 

3339.  Have  you  found  any  to  contain  arsenic  ? — No. 

3340.  Only  Bostock's  ?— Yes. 

3341.  Have  you  examined  any  foreign  glucose  ? — Yes, 
one  which  contained  distinct  traces,  but  nothing  like 
Bostock's. 

3342.  Bostock's  invert  and  Bostock's  glucose  are  the 
only  brewing  sugars  in  which  you  have  found  any 
sensible  quantities  of  arsenic? — Yes. 

3343.  You  told  us  that  in  your  opinion  the  improve- 
ment, as  regards  freedom  from  contamination  with  ar- 
senic, in  malt  was  largely  due  to  the  substitution  of 
anthracite  for  coke  ? — Yes. 

3344.  Could  you  go  so  far  as  to  say  it  must  be  obli- 
gatory on  the  m.altster  to  use  anthracite  ? — It  is  difficult 
to  say,  because  one  maltster  tells  me  that  he  can  get 
arsenic  free  malts  with  the  use  of  coke.  I  should  not 
like  to  say  it  should  be  compulsory  until  the  matter  has 
been  further  investigated. 

3345.  You  indicated  a  preference  for  the  use  of  oven 
coke  of  the  two  cokes  ? — I  think  so.  Generally  speak- 
ing, it  is  preferable,  but  some  of  them  are  badly  con- 
taminated. 

3346.  What  are  oven  cokes  mainly  used  for?' — I  do 
not  know,  beyond  maltings. 

3347.  Are  they  used  by  iron  masters  ? — I  do  not  know. 


3348.  Is  there  any  particular  kind  of  coal  used  for  j)^. 
coking  in  an  oven  ? — I  do  not  know.    I  have  ne\C'V  A.  K.  3Iil/ei . 

knovra  much  about  these  cokes  ;  that  whicli  I  know  is    ' 

entirely  of  recent  acquisition.  ^5  Mar.  190! . 

3349.  You  are  not  aware,  for  example,  whether  per- 
sons coking  coal  in  an  oven  would  prefer  to  have  their 
coal  more  free  from  sulphur  than  the  gas  manufacturer, 
for  example? — I  do  not  know. 

3350.  You  spoke  of  testing  malt.      You   gave   Sir  Test  for  ar- 
William  Church  to  understand  that  you  did  that  by  senic  in  malfc. 
what  is  practically  the  expert  test? — Yes. 

3351.  You  made  an  infusion  of  malt? — No.  I  made 
no  infusion.  I  put  it  thtough  the  mill  to  grind  it  and 
boiled  it  with  water,  acid,  and  copper. 

3352.  Boil  the  whole  thing  together? — ^Yes.  I  tried 
mashing  it,  but  I  did  not  get  such  good  results  ;  if  the 
malt  is  mashed  first  the  test  is  nothing  li]-:e  as  severe, 
and  the  brewers  have  asked  me  to  test  tlieir  materials 
as  severely  as  possible. 

3353.  Would',  you  be  using  an  amount  of  material  more 
than  equivalent  to  the  200  cc.  of  beer? — Yes. 

3554.  In  the  case  of  the  malts  your  test  would  be 
more  stringent  than  in  the  case  of  the  beer  ? — Yes,  con- 
siderably more. 

3355.  I  suppose  you  are  frequently  in  breweries  in 
IManchester  ? — Yes. 

3356.  Has  your  attention  been  drawn  to  any  pecu- 
liarity in  the  yeasts  of  late  years  in  the  breweries  ? — No. 

3357.  Have  you  had  the  opportunity  of  looking  for  ^ 
selenium  in  any  of  the  materials  that  have  come  under  j  j^'^Jj^f^ 
your  notice  ? — No.    I  cannot  say  I  have.  " 

3358.  Have  you  tested  for  selenium? — No.  I  have 
only  tested  one  or  two  beers  the  brewers  have  sent  me 

to  be  tested.  ,  « 

3359.  What  happened  in  the  case  of  the  beers? — I  • 
could  not  find  any. 

3360.  Whose  beers  were  sent  to  you? — This  was  a 
brewer  in  Blackburn.  He  simply  sent  the  beer  because 
he  had  heard  that  there  was  an  attempt  at  a  "  selenium 
scare,"  and  he  was  somewhat  alarmed,  and  asked  me  to 
test  the  beer. 

3361.  Had  he  been  using  Bostock's  material  ? — This 
was  only  comparatively  recently — a  long  time  after  Bos- 
tock's materials  had  been  off  the  market. 

3362.  Have  you  examined  any  sulphuric  acid  which 
has  been  used  ir  the  manufacture  of  these  inverts  or 
glucose  ? — No. 

3363.  Have  you  considered  at  all  in  what  form  the  Question  of 
arsenic  is  in  beer  ? — No.  I  have  thought  about  it,  but  I  combination 
did  not  see  how  to  arrive  at  a  conclusion  at  all.  <if  arsenic 

3364.  You  have  no  supposition  in  your  own  mind  as  niatte/o^'^^*^ 
to  the  form  in  which  the  arsenic  exists  in  beer,  whether  beer. 

as  arsenious  acid  or  the  combination  of  arsenic  as  some 
organic  compound? — No.  I  do  not  see  why  there 
should  be  any  organic  compound.  Arsenic  is  probably 
present  as  arsenious  acid  in  the  malt,  and  I  should 
think  it  would  go  in  the  same  form  into  the  beer. 

3365.  In  what  form  is  it  in  the  invert  or  glucose, 
arsenious  acid  ? — I  think  so. 

3366.  Does  anything  occur  to  you  whereby  in  the  pro- 
cess of  fermentation  any  arsenical  compound  could  be 
produced  ? — No. 

3367.  Anything  in  the  nature  of  cacodylic  acid  or 
anything  of  that  kind  ? — I  do  not  know. 

3368.  Have  you  examined  any  yeasts  for  arsenic  ? — 
Plenty. 

3369.  Have  you  found  it? — Yes.    Yeast  has  a  re-  Aifinity  of 
markable  power  of  accumulating  arsenic  in  it.  yeast  for 

3370.  Do  you  mean  there  is  some  specific  action  on  "r*«iiic- 
the  part  of  the  yeast  organism  to  take  out  arsenic  ? — Yes. 

3371.  You  think  arsenic  is  practically  a  sort  of  food 
for  the  yeast? — Or  else  the  arsenic  gets  in  and  cannot 
get  out  again. 

5572.  Is  it  anything  connected  with  the  metaboliem  of 
yeast,  or  is  it  a  mere  mechanical  action  ? — I  cannot  say, 
but  I  know  that  the  yeast  contains  far  more  than  the 
beer. 

3373.  Does  it  occur  sporadically ;  is  there  any  rela- 
tion between  the  amount  of  arsenic  in  the  yeast  and 
the  amount  of  arsenic  in  the  original  materials  ? — I 
cannot  say  that  there  is. 
3374.  Do  you  sometimes  find  much  arsenic,  and  some- 
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times  little  arsenic  on  the  yeasts?— No.  Before  the 
malts  were  really  pure,  as  they  are  now  comparatively 
speaking,  the  yeasts  were  badly  contaminated.  Now 
the  yeasts  are  only  slightly  contaminated.  In  some 
cases  they  come  out  quite  pure  under  the  same  tests. 

3375.  Have  such  samples  of  hops  as  have  been 
submitted  to  you  contained  much  sulphur? — •!  have  not 
tested  for  sulphur,  but  only  for  arsenic. 

3376.  It  is  not  conceivable  in  your  mind  that  the 
arsenic  on  the  yeast  may  have  been  mechanically 
thrown  down  by  the  action  of  sulphuretted  hops  upon 
a  sfilution  of  arsenious  acid  ? — It  never  occurred  to  me. 

3377.  Is  that  a  likely  surmise,  do  you  think  ?^ — I 
should  not  tliink  it  was  impossible. 

3378.  Supposiing  you  were  to  boil  hops  dusted  over 
with  sulphur,  or  containing  sulphur,  with  a  solution 
of  arsenious  acid,  as  you  would,  of  course,  might  not 
that  lead  to  the  greater  precipitation  of  arsenious  sul- 
liliide  ? — ^I  should  think  it  would. 

3379.  And  the  yeast  would  tend  to  pick  it  up  or 
uieclianically  entangle  it  ? — ^Yes. 

3380.  (Dr.  Whitclegcjc.)  You  were  going  to  give  us 
some  additional  reasons  for  considering  the  expert  com- 
mittee's test  a  very  delicate  one  ? — Yes.  I  know  for  a 
fact  that  certain  beers  which  I  have  tested  have  been 
tested  also  by  the  Marsh  test  by  a  chemist  of  repute, 
not  in  one  case  but  in  three  or  four  cases,  ^^^lere  I 
have  told  the  brewer  that  his  beer  was  neax  the  limit 
permitted  by  the  test,  but  not  outside  it,  the  quantity 
of  arsenic  present  has  been  reported  to  him  by  the  other 
analyst  in  one  case  as  l-200th  of  a  grain,  and  in  another 
l-300th  of  a  grain.  That  was  done  by  a  chemist  of 
repute,  who  is  certainly  able  to  carry  out  the  Marsh  test 
in  a  satisfactory  form. 

3581.  What  is  the  largest  amount  of  arsenic  you  have 
found  in  malt? — I  have  not  made  any  exact  quantita^ 
tive  experiments.  I  should  think  up  to  l-20th  or  l-30th 
of  a  grain,  certainly,  to  the  pound. 

3382.  Have  you  condemned  malts  for  arsenic  found  in 
them  ? — ^Yes. 

3383.  Do  you  condemn  them  if  you  find  any  arsenic 
at  all  1 — No.  I  leave  it  to  the  brewer  to  use  his  own 
discretion  when  the  trace  is  small. 

3384.  You  report  the  amount  to  him  ? — ^I  carry  out  the 
test  in  a  severer  form  than  in  the  case  of  the  beers  ; 
then  if  I  get  distinct  crystals  which  I  should  not  pass 
in  the  case  of  the  beer  I  advise  the  brewer  to  get  a 
purer  malt,  because  a  malt  giving  a  sublimate  which  in 
the  case  of  the  beer  would  not  be  regarded  as  satis- 
factory, cannot  be  considered  satisfactory.  It  is  merely 
a  comparison.  I  have  the  expert's  test  as  a  guide,  and 
I  make  the  test  severer  m  the  case  of  the  malts,  be- 
cause the  brewers  have  asked  for  it. 

3385.  You  mean  you  make  it  more  severe  having  re- 
gard to  the  amount  of  malt  that  goes  into  beer? — Yes. 

3386.  You  take  an  amount  of  malt  which  is  com- 
jjarable  to  the  200  cc.  of  beer? — ^Yes.  I  take  an  excess 
of  the  malt  over  that. 

3387.  In  those  which  you  condemn  you  say  there  is 
arsenic  present? — ^Yes. 

3388.  And  tliey  ought  not  to  be  used  ? — ^Yes. 

3389.  The  last  witness  told  us  he  was  not  in  the  habit 
of  sending  samples  of  the  hops  for  analysis,  but  I 
gather  from  you  other  brewers  do? — Yes,  some. 

3390.  Have  you  had  occasion  to  condemn  any  hops 
containing  arsenic  ? — ^No,  but  I  have  advised  the  brewer 
when  arsenic  is  present  to  give  his  hop  merchant  a 
caution,  because  there  is  no  doubt  that  hops  can  be  ob- 
tained easily  free  from  arsenic. 

3391.  Perfectly  free? — 1  should  say  so. 

3392.  Can  you  tell  us  how  much  arsenic  you  foimd  in 
the  sample  of  glucose  said  to  be  German  ? — ^No ;  it  was 
only  a  trace. 

3393.  Can  you  tell  us  the  amount  in  the  caramel 
sample? — No.  I  only  had  the  one  small  sample  I  have 
already  spoken  of,  and  I  condemned  it  at  once.  I  wrote 
for  further  samples,  but  it  was  too  late.  Thej  had 
returned  it  all. 

3394.  {Sir  William,  Church.)  1  should  like  to  know 
what  yoTi  mean  by  the  term  in  your  certificate  "  pure  " 
with  regard  to  malt  ? — I  mean  that  under  this  test  I  c.an 
find  no  arsenic  in  it. 

3395.  (ChairmtMi.)  In  each  case? — ^Yes. 


3396.  (Sir  TTilliam  Church.)  Under  the  experts'  test?  •  j 
— Yes.    It  is  a  modification  of  the  experts'  test.  A.K. 

3397.  {Chairman.)  You  use  a  distinct  expression  with  o-  jlj" 
regard  to  the  malt  to  what  you  use  with  regard  to  the  ^ 
finished  article.  You  say  with  regard  to  beer  ■'  It  readily 
passes  the  expert  test."  What  Sir  William  Cliuroh 
wishes  to  know  is  why  you  use  the  term  "readily 
passes  the  expert  test "  as  regards  the  beer,  and  a  dif- 
ferent term  with  regard  to  malt.  You  say  "  M56  is 
pure  "  ? — ^The  experts  merely  laid  down  the  test  as  re- 
gards the  beers.  They  have  given  me  no  instructions 
whatever  as  regards  materials.  That  is  left  to  my 
judgment,  and  at  the  request  of  the  brewers  I  have 
applied  a  severer  test  to  the  materials,  and  if  I  get  no 
arsenic  under  that  test  I  report  them  as  pure. 

3398.  {Sir  JVilliom  Church.)  "Pure"  means  absolute 
freedom  from  arsenic,  not  that  there  is  a  trace  of 
arsenic  in  it? — ^It  means  there  is  absolute  freedom  as 
indicated  by  that  test.  That  this  test  applied  in  a 
t^evere  way  to  the  material  shows  nothing. 

3339.  {Professor  Thorpe.)  In  fact  you  mean,  if  I  am 
able  to  read  your  mind  accurately,  that  inasmuch  as 
in  the  case  of  the  malts  you  have  condemned  a  propor- 
tionally larger  quantity  of  potential  beer  you  think  it 
has  been  therefore  more  stringently  applied? — ^Yes. 

3400.  (Sir  William  Church.)  But  "pure"  means  that 
it  did  not  re-act  to  that  test? — ^Yes. 

3401.  {Chairman.)  Are   you   aware   that   any   beers  lieer' 
wihich  have  passed  your  test  have   been   pronounced  E.xpe 
arsenical  by  a  jjublic  analyst  or  any  other  chemist? —  'uitte 
Yes.    I  may  say  that  in  the  case  of  one  brewery  where  l'""!^^ 
they  have  never  had  Bostock's  sugar  at  all,  in  a  certain  ,  ^ 
town  rot  far  from  Manchester,  they  got  a  threatening 
letter  from  the  authorities  saying  their  beer  contained 
1-250  of  a  grain  per  gallon ;  that  they  were  not  going 

to  prosecute  on  that  occasion,  but  that  it  was  not  to 
occur  again.  There  is  another  case  of  a  brewery  whose 
beers  are  at  the  present  time  really  practically  pure. 
They  will  not  touch  any  m^alts  which  I  have  not  passed 
as  pure,  and  their  beer  certainly  contained  nothing 
like  1-lOOth  of  a  grain.  In  their  case  they  have  a 
prosecution  coming  on,  I  believe.  The  public  analyst 
ie|X)rted  the  beer  contained  a  trace  too  small  for  him  to 
estimate.  On  the  strength  of  that  certificate  I  believe 
1he  atithorities  are  going  to  prosecute,  but  in  my  opinion 
the  beer  is  absolutely  safe. 

3402.  (Sir  William  Church.)  Have  you  any  idea  of 
the  amount  of  arsenic  that  can  safely  be  present? — No, 
I  think  it  is  a  question  for  the  medical  men. 

3403.  But  you  just  now  expressed  an  opinion.  You 
said  you  were  quite  sure  you  passed  no  beers  that  were 
not  absolutely  safe? — I  do  not  think  I  said  that.  I 
said,  in  the  case  of  this  particular  brewery,  where  I 
know  their  malts  have  been  all  tested  by  myself  and 
found  to  be  free,  I  am  perfectly  satisfied  that  in  that 
particular  case  the  beer  must  be  absolutely  safe,  be- 
ceuse  their  materials  have  all  passed  through  my 
hands,  and  I  know  the  degree  of  purity,  and  at  the 
present  time  they  cannot  obtain  purer  malts  than  they 
have  been  obtaining. 

3404.  That  only  comes  to  this,  that  you  would  not  be 
prepared  to  express  an  opinion  to  the  Commission 
whether  any  beer  is  safe  ? — Whether  any  beer  is  abso- 
lutely free ;  I  should  not  like  to  say  that. 

3405.  You  have  not  formed  any  opinion  as  to  what 
amount  is  harmless  ? — Certainly  not. 

3406.  {Chairman.)  But  you  have  spent  many  months 
in  going  into  these  maitters  very  thoroughly  and  test> 
ing,  not  only  beer,  but  all  miaterials  used  in  beer.  You 
liave  studied  the  marked  change  there  is  as  regards 
purity  of  material,  especially  as  regards  malt,  and  you 
are  satisfied  that  with  a  little  common  oare  beer  brewed 
from  malts  amd  hops  can  be  absolutely  secure  as  re- 
gards the  consumer? — Certainly. 

3407.  (Dr.  Whitdegge.)  Have  you  examined  any 
beers  for  arsenic  of  a  date  prior  to  the  trouble  with 
Bostock? — ^Yes,  you  mean  recently? 

3403.  Yes.  With  what  results  ? — IVc  or  three  weeks 
a,go  I  had  a  batch  of  beers  sent  to  me  from  one  of  the 
local  breweries.  They  generally  send  me  all  their 
brews — about  a  dozen  at  a  time.  I  received  about  a 
dozen,  aJid  these  came  out  so  different  from  visual  that 
I  did  not  know  what  to  make  of  them,  and  I  sent  a 
report  saying  that  none  of  the  beers  passed  the  test. 
I  expected  to  hear  from  them  next  day,  but  as  I  lieard 
nothing,  I  went  and  saw  the  brewer,  and  asked  "  What 
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are  you  doing  "  He  took  me  into  the  office  and  showed 
me  the  actual  bottles  from  which  the  samples  were 
taken,  and  told  me  the  explanation  was  this.  These 
were  beers  which  were  purchased  from  different  public- 
houses  last  November  ;  I  was  sho\\Ti  the  list  of  the 
breweries  supplying  them,  and  some  of  these  were  cer- 
tainly breweries  where  no  Bostook  sugar  had  been 
used.  In  spite  of  that,  not  a  single  beer  passed  the 
test  as  I  am  now  applying  it. 

3409.  Oan  you  give  ua  an  idea  of  the  quantity  of 
arsenic? — I  should  not  like  to  say.  They  were  tested 
by  the  same  test.  It  satisfied  me  and  satisfied  them 
that  even  the  contamination  of  the  malt  at  that  time 
was  very  different  from  what  it  is  now. 

3410.  Were  they  local  breweirs? — Yes. 


3411.  All  of  them  ? — believe  so. 

3412.  (Frofessor  Thorpe.)  Do  you  mea.n  us  to  believe  A.  K.  MiU.cr. 

that  seriously  arsenioated  beer  was  in  use  prior  to  the      ,   : 

trouble  of  which  we  have  heard?— These  were  all  taken  ^ar.  I.IOI. 
in  November. 

3413.  When  were  they  brewed? — Probably  they  were 
brewed  within  a  few  weeks  of  that  time.  What  I  mean 
is  that  in  some  oases  they  would  be  from  breweries 
where  no  Bostock's  sugar  had  been  used.  Of  course,  I 
reported  some  of  those  which  were  worse  contaminated 
than  others.  I  should  have  had  no  difficulty  if  I  had 
been  asiked  which  were  Bostock's  and  wlii^Ji  not  in 
discriminating  between  the  two.  But  even  those  not 
brewed  with  Bostock's  sugar  would  not  pass  the  test  as 
it  is  now  being  carried  oiit,  and  this  is  further  evidence 
that  the  test  is  not  a  light  one. 


Mr.  Harold  B.  Dixox,  called  ;  and  Examined. 


3414.  (Chairman.)  You  are  Professor  of  Chemistry  at 
imri..  Owens  College,  and  a  Fellow  of  the  Royal  Society  7 — 

Tea. 

3415.  Can  you  give  the  Oomimission  some  information 
as  to  the  presence  of  arsenic  in  sulphuric  acid? — Yes. 
Whenever  the  sulphuric  acid  is  made  from  pyrites — and, 
indeed,  when  it  is  made  from  brimstone,  it  may  con- 
tain a  Uttle— 'but  when  made  from  pyrites  it  generally 
contains  a  good  deal,  especially  nowatlays,  when  it  is 
made  most  largely  from  Sp'anish  pyrites. 

3416.  A  lai^e  percentage  of  pyrites  comes  from  two 
sources,  but  is  cliielly  hipanisfh  ?— The  most  important 
ores  are  from  Spain,  the  Rio  Tinto  and  the  Tliarsis  mines. 
The  next  largest  quantity  is  from  Portugal,  an  extension 
of  the  same  mines,  and  practically  the  same  material. 

3417.  In  the  case  of  sulphuric  acid  that  is  used  m 
connection  with  beer  or  food,  do  not  you  think  some 
very  safe  process  shiuld  be  gone  throoigh  to  eliminaite 
the  arsenic  ? — Obviously. 

3418.  I  think  the  Commission  would  like  you  to  de- 
scribe the  means  by  which  this  can  be  done.  Or  perhaps 
it.  would  be  better  for  you  to  go  into  the  manufacture  of 
sulphuric  acid,  and  then  deal  with  the  purification  after- 
wards ? — The  pyrites  are  chiefly  used  on  account  of  their 
cheapness.  They  contain  3  per  cent.,  or  a  little  more, 
of  copper,  and  the  sulphuric  acid  manufacturers 
really  purify  the  pyrites  so  that  they  can  be 
used  for  the  extraction  of  copper  afterwards.  It 
is  for  this  reason  that  these  particular  pyrites  have 
superseded  other  sources  of  sulphur.  The  pyrites 
are  broken  up  and  burnt  in  kilns,  and  the 
sulphiar  from  the  sulphide  of  iron  burns  off  as  sulphurous 
oxide  and  passes  through  flues,  generally  through  what 
is  called  a  Glover  tower,  and  then  into  large  leaden 
chambers  where  the  chamber  acid  is  made.  If  there  is 
arsenic  in  it,  and  there  is  always  some  arsenic  in  the 
Spanish  pyriteis,  the  arsienic  .miainly  burns  off  as  arsen- 
ioua  acid,  and  this  is  part;ly  caught  in  the  flues  and 
partly  in  the  Glover  tower,  down  which  a  strong  acid  is 
falling,  so  that  the  gases  are  washed  on  their  way  to 
the  chamber.  In  the  washing  and  in  the  previous  cool- 
ing and  dust  chamibers  most  of  the  arsenic  gets  caught. 
The  remainder  passes  on  into  the  chambers  where 
chamber  acid  is  made.  Therefore,  in  considering 
sulphuric  acids  we  have  to  distinguish  sharply  between 
Tower  acid,  tlie  acid  which  falls  down  the  (ilover  tower, 
and  contains  a  considerable  quantity  of  arsenic,  and  the 
chamber  acid,  which:  is  made  further  on,  which  contains 
always  less  arsenic.  The  chamber  acid  which  is  made 
in  the  large  leaden  aharaibers  is  generally  evaporated 
down  to  miake  it  stronger,  and  where  the  Spanish  pyrites 
are  used  they  are  largely  purified  from  arsenic  by  several 
processes.  You  will  probably  get  more  exact  information 
from  manufacturers,  but  it  is  not  very  ea-sy  to  get  evi- 
dence on  this  point ;  I  know  in  this  district  that 
hydrogen  sulphide  is  largely  used  as  a  means  of  purifica- 
tion. The  contact  of  hydrogen  sulphide  with  the  arseni- 
oated acid  produces  sulphide  of  arsenic,  and  tliis  forms 
gradually  a  yellow  precipitate  which  settles  largely,  and 
the  rest  is  filtered  off.  The  purified  acid  is  then  boiled 
down  until  we  get  either  the  ordinary  acid,  caHed 
B.O.V.,  when  it  is  evaporated  down  in  leaden  pans  to  a 
density  of  1'7,  or  rectified  axrid  when  it  is  boiled  down 
more  thoroughly  in  glass  or  platinum  vessels. 

3419.  Do  you  know  if  it  is  the  practice  at  these  works 
where  sulphuric  acid  is  made  to  test  each  lot  of  acid  as 
it  is  made  for  the  presence  of  arsenic  ? — I  do  not  know. 

4576. 


3420.  Do  you  happen  to  know  what  tests  are  applied  3[r. 

in  these  works  ? — I  knorw  where  they  are  purifying  from  //'.  B.  Dixoti. 

arsienia  they  apply  hydrogen  sulphide  afterwards  to  see   

if  the  arsenic  has  been  precipibaited. 

3421.  If  yoai  get  sul'phuric  acid  in  your  laboratory,  do 
you  find  arsenic  in  it? — Nearly  always. 

3422.  If  you  get  what  is  called  the  finest  sulphuric  Difficult  to 
acid? — ^It  is  rather  a  chance  wlhether  it  contains  a  trace  f.'tt  sulphuric 
or  not.    It  is  very  difficult  to  get  it  quite  pure.    Even  ^^^^  quite 
when  you  buy  it  as  quite  pure,  it  soanetimes  contains  f  iram 
trace.  aisenic. 

3423.  {Professor  Thorpe.)  You  hiave  had  some  of  tliia 
Nichalson's  aoid  thi-ough  your  hands,  have  you  not? — 
Yes. 

3424.  How  did  yooi  become  possessed  of  it  ? — Dr.  Tat- 
tersall  brought  it  to  me. 

3425.  From  where? — ibeJieve  from  Bostock's. 

3426.  What  type  of  acid  was  it? — I  should  imagine  it 
was  tower  acid. 

3427.  What  was  tlie  colour  of  it  ?— It  was  a  dark  brown, 
with  a  precipitate  in  it. 

3428.  What  was  the   codiour   of  the  precipitate?— 
Brownish. 

3429.  Did  you  recognise  it  as  brown  oil  of  vitriol  ? — I  Appearance 
should  have  considered  it  a  tower  acid.    Brown  oil  of  of  Nicholson 
vitriol  is  rather  a  common  name  given  now  to  that  which  acid. 

is  brown  as  well  as  to  that  which  is  not  brown.  You 
will  find  the  name  B.O.V.  is  given  to  an  acid  which  has 
not  any  brown  colour  at  all.    The  name  is  a  survival. 

3450.  Does  not  brown  oil  of  viitriol  denote  acid  of  a 
partio  liar  strength? — Yes,  from  about  1-7  to  1-73. 

3431.  Was  this  acid  of  that  type  ?— Yes. 

3432.  It  was  not  rectified  oil  of  vitriol,  or  so-called 
double  oil  of  vitiiol  ? — No. 

3433.  Did  you  analyse  that  acid  for  arsenic? — Yes. 

3434.  What  amount  did  you  find  ? — 1-44  per  cent,  by  .  ^  r 
weight  of  arsenious  acid.  Amount  of 

°  .  arsenic  there- 

3435.  How  did  you  determine  that  amount  ? — I  weighed  in. 
it  as  sulphide  of  arsenic. 

3436.  How  did  you  get  it  out?— -I  used  Hatteii- 
sauer's  method.  I  diluted  the  acid  to  about  1-55 
with  pure  water,  and  them  added  an  equal  volume 
of  pure  hydrochloric  acid.  I  then  precipitated 
it  by  passing  hydrogen  sulphide  through  it  for  about  five 
hours,  testing  the  acid  when  it  was  clear  to  see  if  any 
more  fell.  Then  the  arsenic  sulphide  was  collected  an  1 
dried,  then  weighed,  and  then  tested  to  see  whether  it 
was  completely  volatile  and  soluble  in  ammonia.  It 
was  both.  I  then  heated  it  in  a  tube  in  a  current  of 
carbonic  acid,  and  the  residue  was  weighed  again.  I 
took  the  residue  to  be  Asj  S3. 

3437.  Did  you  examine  the  precipitate  when  you  got 
it  out  of  the  acid  ? — It  went  into  solution  mainly  when  I 
added  the  water.  There  was  very  little  to  filter.  I  did 
fiilter  it,  but  it  was  very  little. 

3438.  What  do  you  think  ii  was? — I  imagine  some 
arsenious  aoid  was  there,  and  a  little  suspended  oxide  of 
iron. 

3439.  Was  the  sulphuric  acid  practically  a  saturated 
solution  of  arsenious  oxide  ? — I  shoiild  think  vorj-  nearlr. 

3440.  Have  any  determinations  been  made  to  the 
amount  of  arsenious  oxide  which  sulphuricacid  would 
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take  up  ? — ^Not  very  accurate  ones.  It  depends  upon  the 
strength  oi  tJie  acid.  I  do  not  know  of  any  acciu-ate 
determination  s . 

3441.  Do  you  know  of  any  other  determinations  which 
have  been  made  of  tlie  amount  of  arsenic  in  Nicholson's 
acids  ;by  different  people? — Only  by  hearsay  and  news- 
piaper  reports. 
■  3442.  Is  it  known  as  to  whieifeher  coaisideirable  quantities 
of  tliis  saturated  solution  of  arseiiious  oxide  have  been 
delivered  by  Nicholson's  to  Bostook's  1 — I  have  heard  that 
Professor  Campbell  Brown,  of  Liverpool,  tested  this  acid 
from!  Bostock's,  and  found,  I  think,  nearly  2  per  cent,  of 
arsenious  acid  in  the  sulphuric  acid.  I  have  heard  of 
another  analysis  going  as  high  as  I'S. 

3443.  In  those  cases  was  there  also  a  sediment? — I 
believe  so,  a.nd  I  believe  the  sediment  was  reckoned  as 
well. 

3444.  Did  that  sediment  contain  ai'seniious  oxide? — I 
believe  so ;  but  I  dissolved  my  sediment  before  precipi- 
tating. 

3445.  Have  you  examined  that  sulphuric  acid  for  sele- 
niura  1 — ^1  did  not  esamiue  Bostook's  acid  for  selenium, 
but  I  have  examined  another  acid  made  in  practically  the 
same  way  from  Rio  Tinto  ore  for  seleaiium,  and  I  have 
exaniined  the  flue  dust  in  a  large  works  where  Bio  Tinto 
ore  has  been  used. 

3446.  Was  there  much  selenium  ?— None  th-at  I  could 
detect. 

3447.  Was  there  any  in  the  dust?— No,  notiring  appre- 
ciable. 

3448.  You  know  that  to  be  the  same  source  of  ore  as 
Nicholson's  ? — No' ;  I  think  Nicholson  is  using  Tharsis, 
but  it  is  very  similar.  One  ought  to  detect  it  if  present 
in  the  flue  dust.  It  is  quite  easy  to  detect  selenium  in 
flue  dust  when  seleniferous  ore  has  been  used. 

3449.  When  selenium  dissolves  in  oil  of  vitriol,  does 
it  give  it  any  paxticular  colour? — Yes  ;  it  goes  green. 

3450.  Therefore,  "vvhen  it  is  present  it  attracts  atten- 
tion at  once? — Generally. 

3451.  {Dr.  Whitelegge.)  Does  not  tower  acid  contain 
a  great  deal  more  arsenic  than  chamber  acid? — ^Yes, 
usually. 

3452.  In  the  example  you  give  in  the  precis  the  tower 
acid  contained  '735  per  cent.,  and  the  chiamber  acid  '139  ? 
—Yes, 

3453.  In  the  sample  of  Bostock's  you  told  us  you  found 
1'44.  May  we  take  it  that  that  is  an  excessive  amount 
of  arsenic  to  find  in  sulphuric  acid  ? — I  think  it  is.  I 
have  not  found  so  much,  myself  anywhere  else. 

3454.  Ca»  you  tell  us  wliat  wo'uld  be  an  ordinary 
amount  to  find  ? — ^I  think  anything  up  to  1  per  cent. 

3455.  {Professor  Thorpe.)  How  do  you  surmise  so  large 
a  quantity  of  arsenious  oxid.e  could  have  got  into  this 
acid?  Whait  condition  of  manufacture  could  have  led  to 
so  large  a  quantity  being  there? — ^I  can  only  imagine 
that  the  flues  contained  a  large  quantity,  or  the  dust 
clijamber.  I  have  not  been  over  Nicholson's  works,  and 
do'  not  know  whether  they  have  a  flue  or  not,  but  pro- 
bably they  'have  some  form  of  dust  dhamiber,  and  perhaps 
some  cf  this  material  was  carried  over  into  the  tower. 
I  imagine  this  acid  must  have  been  tower  acid. 

345b.  Obviously  it  must  have  been  going  on  for  some 
weeks  or  even  months,  apparently,  the  .saturaifcion  of  this 
sulphuric  acid  with  arsenic?^ — ^Yes. 

3457.  What  condition  of  manufacture  occurs  to  you 
which,  would  induce  it?- -The  flue  dust  very  often  con- 
tains 40  to  50  per  cent,  of  ar.senious  acid,  and  if  a  con- 
sidea'able  quantity  of  this  got  carried  over  and  fixed  in 
the  Glover  tower  the  acid  running  down  the  tower  would 
be  nearly  sa.lurated,  because  it  comes  out  'hort,  and  hot 
acid  dissolves  more  arsenic  than  cold  acid. 

3453.  Does  a  viti-iol  maker  ever  clean  out  his  flues  1 — 
Yes. 

3459.  Do  you  im'agine  it  was  neglect  on  the  part  of 
Nicholson's  to-  clean  out  their  flues  which  led  to  this  ? 
— ^I  ca.nnot  say. 

3460  {Chairman.)  Have  you  any  other  suggestion  to 
give  as  to  the  presence  of  tha.t  abnorrnal  quantity  ?— No. 
I  have  found  arsenic  to  vary  rather  considerably.  This 
1-44  haippens  to  be  the  largest  I  have  personally  found 
in  sulphuric  acid,  although  I  have  not  examined  any 
large  number. 

3461  (Professor  Thorpe})  Is  IFliarsis  ore  or  Rio  Tinto 
■or©  known  to  contain  a  large  (quantity  of  double  sul- 


phide and  arsenide  of  iron.  Does  the  arsenic  run  up 
and  down  ? — ^Different  parts  of  the  ore  c^mtain  different  }{_  £ 
quantities.  There  are  pockets  of  this  ore  in  which 
sometimes  the  copjjer  is  very  much  richer  than  in  other  25  M? 
parts,  and  I  think  the  same  thing  applies  with  regard  ^ ,  ~ 
to  arsenic.  I  know  you  must  take  a  very  considerable  gpg^jj^ 
quantity  of  the  ote  to  get  an  average  sample,  and  xg^yi^, 
therefore  any  particular  sample  used  in  the  kilns  mav 
contain  more  arsenic  than  at  another  time.  Some  of  it, 
I  believe,  is  free  ai\d  some  contains  a  considerable  quan- 
tity. It  is  usual  in  making  an  analysis  to  sample  some 
three  months'  workiiig,  2,000  or  3,000  tons  at  a  time. 

3462.  When  an  analysis  is  made  of  the  ore,  to  what 
extent  is  the  analysis  carried  ? — When  the  sulphuric 
acid  makers  buy  it  they  only  determine  the  sulphur,  I 
believe,  because  that  is  the  only  thing  they  are  going 
to  make  use  of  it  for. 

5463.  Do  they  take  no  notice  of  the  other  things  ? — 
No  ;  they  do  not  even  determine  the  copper.  They 
guarantee  that  the  copper  goes  back. 

3464.  The  sellers  of  the  ore  take  back  the  spent  oxide  ? 
—Yes. 

3465.  {Chairman.)  Arsenic  is  '  not  spread  over  the 
whole  material  as  an  average,  but  if  there  is  a  large 
atiiount  of  material  taken,  a  large  quantity  may  be  found 
in  a  small  jportion  of  it? — I  believe  that  is  so.  I  have 
not  any  direct  experience  of  that,  \  ut  looking  at  the 
analyses  published  of  Rio  Tinto  ore  one  can  see  that 
some  of  the  analyses  were  as  high  as  2  per  cent,  of 
arsenic,  and  yet  the  average  is  perhaps  only  "5.  The 
sample  I  examined  lately  was  from  2,000  tons  of  ore 
worked  for  three  months,  April,  May,  and  June,  last 
year.  I  had  a  sample  of  which  the  sulphur  had  been 
detennined,  and  I  determined  the  arsenic,  and  I  found 
"53  per  cent,  of  metallic  arsenic,  a  larger  percentage  in 
that  than  was  the  average  in  1886,  viz. ,  '35  per  cent. 

3466.  {Professor  Thorpe.)  Selenium  is  generally  met  Selen 
with  in  the  Norwegian  product,  is  it  not  ? — Yes,  and  the  Norw 
Hartz  pyrites,  but  in  the  Norwegian  most.  I  have  Pyrit 
samples  of  dust  from  Norwegian  works  containing  plenty 
of  selenium. 

3467.  Is  Norwegian  pyrites  used  much  in  this 
country? — It  has  been  all  superseded,  I  believe.  I  do 
not  think  any  is  imported. 

3468.  {Sir  William  Church.)  With  regard  to  the  flue 
dust,  supposing  that  the  flues  and  the  dust  chambers 
are  insufficiently  attended  to,  v/ould  that  cause  the 
Glover  tower  to  be  a,  source  of  arsenic  rather  than  a  means 
of  straining  it  off  from  the  acid  ? — Yes,  that  might  be  so. 

3469.  And  do  you  thinJc  that  might  occur  and  might 
not  improbably  be  the  source? — It  is  always  liable  to 
occur,  I  think. 

3470.  I  suppose  in  the  same  way,  not  sufficiently 
changing  the  materials  m  the  Glover  tower  would  lead  to 
a  highly  impregnated  sulphuric  acid? — I  do  not  think 
they  are  often  cleaned  out. 

3471.  {Dr.  Whiielegge.)  Do  you  think  if  sulphuric  acid 
is  intended  for  use  for  food  purposes  it  is  safe  first  to 
tmst  to  the  manufacture  of  arsenical  acid  and  then  to 
its  purification? — I  think  it  wants  careful  testing.  I 
think  an  acid  can  be  purified,  and  you  can  get  an  acid 
as  free  from  arsenic  as  you  can  get  the  acid  from  Sicilian 
sulphur.  Sicilian  sulphur  does  sometimes  contain  a 
little  arsenic. 

3472.  But  you  think  if  it  is  made  from  an  arsenical  Const 
pyrites  it  is  necessary  to  exercise  constant  care  and  care  i 
supervision  t — Certainly.  It  i^,  I  think,  easy  to  to  ob; 
allow  some  arsenic  to  go  forward  when  one  of  these  arseni 
methods  of  purification  is  used.  I  think  it  wants  con- 
stant  care. 

3473.  And  such  an  accident  must  occur  now  and  then 
if  there  is  not  sufficient  care? — It  is  always  liable  to 
occur. 

3474.  Can  you  tell  me  how  much  arsenic  you  find  in 
what  is  sold  as  the  finest  form  ?  You  told  us  that  some- 
times you  found  very  little  and  sometimes  a  great  deal  ? 
— In  that  which  is  sold  as  the  purest  brimstone  acid 
sometimes  one  finds  none  at  all  and  sometimes  one  finds 
a  trace.  It  is  not  in  a  weighable  quantity.  In  order  to 
determine  the  amoxmt  one  would  have  to  make  a  com- 
parative experiment. 

3475.  {Sir  William  Church.)  Do  you  think  that  what  Acid , 
is  called  brimstone  acid  could  be  used  without  being  brims 
actually  tested  to  see  whether  it  is  free  from  arsenic? — 
It  depends  rather  on  the  sulphur  that  is  used,  because 
the  name  brimstone  is  given  not  only  to  the  nearly  pure 
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Sicilian  sulphur,  but  also  to  recovered  sulphur  obtained 
from  calcium  sulphide,  the  alkali  makers'  waste, 
wliiich  often  has  a  great  deal  of  arsenic  in  it,  and 
unless  the  .method  by  which  the  sulphur  is  recovered 
is  a  good  one  and  carefully  watched  you  may  have 
arsenic. 

3476.  Do  you  think  if  it  is  made  compulsory  that  sul- 
plmric  acid  used  in  the  preparation  of  food  products 
should  be  made  from  sulphur,  that  would  be  reckoned 
enough  without  examining  to  see  whether  it  was  free 
from  arsenic  ? — I  do  not  think  it  would,  because  I  think 
a  sulphur  might  be  got  which  contains  a  lot  of  arsenic. 
Some  Japanese  sulphurs  contain  a  good  deal.  It 
hajDpens  that  Sicilian  sulphur  contains  veiy  little,  but 
it  does  contain  some  here  and  there.  If  you  merely  say 
sulphur,  there  are  sulphur  mines  in  many  parts 
of  the  world,  and  there  would  be  no  security 
either  that  the  natural  sulphur,  or  the  sulphur  re- 
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covered  from  some  manufacturing  process,  was  free  from  /(f,. 
arsenic.  jj,  £.  Dixon. 

3477.  It  would  not  be  a  sufficient  safeguard  then? — ^ 
Not  nearly.    The  purest  sulphur  I  know  of  is  that  got' 
from  coal  gas  works,  the  spent  oxide  sulphur.  That 
contains  none. 

3478.  (Chairman.)  You  have  never  discovered  any  in 
that  ? — No,  and  that  is  used  in  this  district  for  making  • 
brimstone  acid. 

3479.  (Dr.  Wliifdegge.)  Can  you  tell  us  of  any  organic 
compound  of  arsenic  that  would  tend  to  throw  light  on 
the  recent  d'fficulty? — ^I  an^  not  a  i^rofessor  of  organic 
chemistry  and  could  not  answer  that  question.  It  is 
possible,  but  I  do  not  think  it  is  likely. 

3480.  (Cliairman.)  I  think  you  have  brought  us  some 
specimens  of  flue  dust  and  other  materials  to  show  us  7 
— Yes.    (Specime.ns  fJwwn  to  Commission.) 


Dr.  T.  N.  Kels-nack,  called ;  and  Examined 


3481.  (Chairman.)  You  are  Hon.  Medical  Officer  to 
the  Pendleton  Branch  of  the  Salford  Royal  Hospital? 
— I  am. 

3482.  And  Medical  Registrar  to  the  Manchester  Royal 
Infirmary  ? — Yes. 

3483.  Assistant  to  the  Professor  of  Medicine  at 
Owens  College,  and  Lecturer  on  Food  and  Food  Inspec- 
tion at  tha  Manchester  Technical  School '? — ^Ye'S. 

3484.  You  have  some  important  evidence  to  give  us 
with  regard  to  the  histoiy  of  the  epidemic  of  arsenical 
poisoning,  which  you  have  been  personally  investi- 
gating ? — Yes.  On  returning  from  my  summer  holidays 
m  September,  1900,  I  noticed  that  a  large  number  of 
alcoholic  cases  were  attending  my  ont-patieut  depart- 
ment at  Pendleton.  During  the  autumn  these  increased 
in  number,  and  many  presented  exceptional  featiires. 
At  the  beginning  of  November  Dr.  J.  W.  Crawshaw,  of 
Weaste,  called  on  me,  and  described  what  was  thought 
to  be  an  anomalous  case  of  Addison's  disease  then  imder 
his  care.  On  the  12th  I  saw  the  patient  with  him. 
The  symptoms  were  those  of  chronic  arsenical  poison- 
ing. During  November  a  marked  increase  in  the  num- 
ber of  cases  of  peripheral  neui'itis  in  the  Manchester 
Royal  Infirmary  was  noticed,  and  the  cause  discussed. 
On  attention  being  directed  to  arsenic  as  the  probable 
explanation,  I  arranged  on  November  20th  with  my 
colleague,  Mr.  Kirkby,  Lecturer  on  Pharmacognosy, 
in  The  Owens  College,  and  Dr.  Forsyth  and  Dr.  Harold 
Bailey  for  an  investigation  of  the  matter.  Mr.  J.  G. 
Groves,  M.P.,  of  the  brewing  firm  of  Messrs.  Groves 
and  Whitnall,  afforded  us  every  facility  for  our  work 
through  Dr.  Forsyth,  medical  officer  to  the  workmen 
engaged  in  the  brewery.  The  presence  of  arsenic  in 
the  beer  was  at  once  detected,  and  the  source  speedily 
traced.  On  Friday  morning,  November  23rd,  as  Mr. 
Groves  has  already  told  the  Commission,  I  called  at  the 
Salfora  Brewery,  and  informed  him  that  Mr.  Kirkby 
had  discovered  the  presence  of  arsenic  in  the  invert 
sugar,  and  its  further  use  was,  I  believe,  immediately 
stopped.  I  also  commimicated  with  the  Medical 
Officers  of  Health  for  Manchester  and  Salford, 
and  Professor  Julius  Dreschfeld,  Senior  Physician 
to  the  Manchester  Royal  Infirmary  was  also  in- 
formed. Our  investigatioai  throughout  was  designed 
and  conducted  purely  on  scientific  lines  and  solely 
in  the  interests  of  the  public  health.  During 
The  latter  pant  of  November,  and  the  beginning  of 
December,  through  the  courtesy  of  ^tihe  Medical  Offi- 
cers of  Health  for  Hejrwood,  Bacup,  and  Blacikburn,  I 
was  enabled  to  examine  patients  in  those  towns,  and 
compare  them  with  our  Manchester  and  Salford  cases. 
I  also  saw  many  sufferers  in  the  Worklhouse  hosT>itals 
at  Liverpool  and  Withiingtbn,  and  a  number  with,  pri- 
vate practitioners.  Being  urged  to  publish  our  results, 
Mr.  Kir'kby  and  I  issued  early  in  the  present  year  our 
book  .on  "'Arsenical  Poisoning  in  Beer  Drinters,"  whii'li 
forms  the  basis  of  my  evidence.  A  situdy  of  the  out- 
brealc  shows  that  it  is  possible  to  make  a  rough  division 
into  more  or  less  definite  sitages :  (a)  The  onset,  wheji 
the  symo'toms  were  dhiefly  those  of  irritation  of  skin 
and  muooois  membranes  ;  (b)  second  stage,  when  more 
'IV  less  distinct  multiple  neuritis  was  present  ;  (c)  the 
stage  of  decline.  The  invasion  of  different  districts  has 
noit  lieen  simultaneous.  Tlie  gradatilon  in  the  develop- 
ment of  the  outbreak  helps  to  exnlain  the  delay  in  the 
recognition  of  the  true  cause  of  the  epidemic.      In  the 


eai-ly  stages  the  condition  was  confused  .with  such 
affeotions  as  influenza,  gastro-enteritis,  conjunctivitis, 
Addison's  disease,  and  various  skin  lesions.  AVhen 
neuritic  symptoms  became  marked  tliey  were  not  un- 
naturally first  thought  to  be  dependent  solely  on  tho 
alcohol  There  have  been  considerable  local  variations 
in  tlie  time  of  onseft,  severity,  and  dura/tion.  In  Hey- 
wood,  ait  the  end  of  November,  I  saw  cases  which  dated 
their  first  symptoms  as  far  back  as  Easter,  1900.  Dr. 
Hiitchon,  tJie  M.O.H.,  informed  mo  tdiat  (the  cases 
occurred  m  epidemic  form  immediately  after  the  Whit- 
suntide holidays.  In  one  rural  ddsta-ict  in  which  I  saw 
cases,  and  where  the  beer  contained  as  much  arsenic  as 
1.4  gr.  per  gallon,  the  brewer  early  recognised  the 
pernicious  character  of  his  brew,  and  on  November  7th 
had  .''^  submitted  to  an  analyaiis,  and  uilti.mately  arsenic 
Was  found  in  ait  on  November  17th.  Although  anoanalous 
cases  of  peripheral  neuritis  ind  muco-cutaneous  affection 
were  occurring  in  Manchester  and  Salford  in  tJie  spring 
of  1100  the  ouitbreallc,  as  judged  from  our  hospital  ex- 
perience, did  not  assume  serious  proportions  until  Octo- 
ber. A  large  number  of  cases  dated  their  sjonptom.s 
hack  to  September.  This  is  in  part  explained,  I  think, 
by  the  fact  already  indicated  by  Mr.  Groves  in  his 
evidence,  that,  as  regards  his  brerwery,  which  supplies 
a  large  numbeir  of  houses  in  Manoheslter  and  districit, 
tihe  arseniicaited  sugars  were  not  used  until  Auguslt. 
Diiring  the  three  months,  November,  1900 — January, 
1901,  41  welinmarked  cases  were  under  observation  in 
the  Manoheslter  Royal  InfiiTnarv.  These  I  have  tabu- 
lated as  follows:  — 


Dr.  T.  N. 
Keli/nach. 


Age  and  sex 
distribution 


Ca.SES  of  Arsenical   Neuritis  nn<le;' 
Manchester  Royal  Intiriiuuy 
and  Jan.  1901. 


Treatment  in  the 
uring  Nov.,  Dee.  1900, 


Under 
30. 

30. 

40. 

.M. 

60. 

All 
ages. 

Average 
age. 

Males 

7 

12 

4 

1 

24 

43 

Females  - 

1 

7 

11 

19 

39 

Total  - 

1 

U 

23 

4 

1 

43 

41 

The  poor  have  suffered  most  severely.  Both  men 
and  women  have  been  affected.  Some  of  the  severest 
cases,  and  the  majority  of  the  fatal  cases,  have  occurred 
in  women.  The  average  age  of  our  recent  infirmary 
cases  has  been  41  years,  the  average  age  of  the  women 
being  39.  I  am  convinced  that  the  published  statistics 
give  a  very  inadequate  expression  of  the  facts.  Not  un- 
naturally a  great  reticence  has  been  apparent  amongst 
many  of  the  affected  cases,  and  this  reluctance  to  seek 
adyice  I  have  observed  amongst  the  very  poor.  Con- 
sidering the  immense  number  of  drinkers  of  beer  known 
to  have  been  arsenical  it  is  surprising  that  more  did 
not  suffer.  This  shows  that  generally  speaking  tbotd 
was  not  an  excessive  number  of  individuals  exhibiting 
an  idiosyncrasy  to  arsenic,  but  the  influences  of  tol»r>i- 
tion  and  idiosyncrasy  in  the  individual  must  not  be 
overlooked.  I  have  met  with  no  evidence  of  arsenical  Arsenical 
poisoning  in  any  persons  restricting  themselves  to  syiai)toms 
spirits.  Judging  from  what  has  generally  been  taught  not  met  with 
it  seems  a  very  remarkable  fact  that  even  confirmed  spirit 
drinkers  in  this  district,  whc  have  restricted  them-  linkers 
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Dr.  T.  N.    selves  to  spirit,  rarely  present  symptoms  of  periplieral 

Kelyntick.  neuritis. 
25  Mar  1901.     "5485.  Would  you  wish  the  Commission  to  under- 

 i        *  stand  there  was  no  doubt  whatever  in  your  mind  as  to 

the  cause  of  this  outbreak  that  occurred  here  ? — No 
doubt  whatever.  We  have  proved  that  the  arsenic  was 
in  the  beer  which  the  affected  cases  were  obtaining  from 
their  public  houses.  We  then  traced  that  beer  to  the 
brewery,  and  we  are  able  to  find  the  arsenic  in  that 
beer.  We  also  found  the  arsenic  in  the  excretions  from 
the  affected  patients,  so  that  'we  consider  all  the  links 
in  our  evidence  are  complete. 

3486.  As  the  completion  of  the  link,  were  you  able 
to  refer  the  cases  to  beer  which  was  brewed  from  Bos- 
tock  sugars  ? — We  were  informed  by  the  brewers  that 
they  obtained  their  sugar  from  that  source,  and  the 
sugars  that  w©rf>  proTided  for  our  investigation  were 
said  to  have  come  from  Bostock's,  and  in  no  case  have 
we  been  able  to  trace  the  sugars  to  any  other  source. 

More  34S7.  You  speak  of  the  reluctance  of  patients  in  giving 

occurred^than  i"foi™^tion.  Do  you  mean  as  regards  how  much  beer 
were  reported  ^'^^^  drank,  or  as  regards  the  symptoms  from  which 
they  were  suffering  ?— in  many  rases,  even  when  very 
poor,  the  patients  did  not  come  to  my  out-patient  de- 
partment until  late  in  tlie  development  of  the  disease, 
and  long  after  the  cause  was  popularly  known.  Ap- 
parently amongst  the  women  there  was  a  reticence  in 
letting  it  be  known  that  they  were  going  to  the  out- 
patient department  affected  v/ith  this  complaint. 

3488.  Do  you  think  there  was  a  reluctance  on  the 
part  of  the  patients  because  it  might  be  suspected  that 
they  had  been  drinking  a  gi'eat  quantity  of  beer,  and 
that  that  might  be  laid  to  their  charge? — That  was 
their  idea  I  think,  in  the  case  of  the  women  especially. 

3489.  Are  you  disposed  to  infer  from  that  that  even 
the  number  of  cases  which  has  come  under  your  cog- 
nisance and  the  cognisance  of  others  in  this  district 
might  have  been  increased  if  there  had  not  been  that 
reluctance — that  there  have  been  cases  where  patients 
have  been  suffering  from  the  poisoning  and  you  have 
heard  nothing  of  them  ? — Yes.  We  also  know  from 
patients,  who  stateil  that  friends  in  their  district  were 
affected  in  like  manner ;  and  also  I  am  ac- 
quainted with  private  cases  which,  as  far  as  I  know, 
have  not  come  within  the  reach  of  any  statistical 
return. 

3490.  You  have  published  the  results  of  all  your  ex- 
perience in  a  boolv,  have  not  you? — We  published  the 
results  of  our  early  experience.  Since  January,  of 
course,  we  have  been  accumulating  further  evidence. 

3491.  You  state  here  that  when  neuritic  symptoms 
became  marked  they  were  not  unnaturally  at  first 
thought  to  be  dejDondent  solely  on  the  alcohol  ? — We 
had  long  been  acquainted  with  so-called  alcoholic  peri- 
pheral neuritis  in  this  district,  and  therefore  when 
these  cases  first  presented  themselves  with  neuritic 
symptoms,  the  majority  of  men  not  unnaturally  thought 
that  it  was  an  increase  of  the  condition  which  had  been 
long  known  to  us. 

3492.  Are  you  aware  whether  these  eases  of  peripheral 
neuritis  have  been  more  frequent  in  this  district  ot 
Manchester  and  the  surrounding  district  than  any  other 
parts  of  England  ? — I  gather  that  that  is  the  case,  and 
I  have  placed  that  before  the  Commission  in  numbers 
which  I  have  gathered,  and  which  will  be  found  at  the 
end  of  my  statement,  which  I  will  refer  to  a  little  later 
on. 
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Addison's 
disease 


3493.  {Sir  William  Church.)  I  should  like  to  ask  you 
a  few  questions  about  your  experience  before  the  last 
few  months.  You  stated  that  what  first  attracted  your 
attention  was  Dr.  Crawshaw  asking  you  to  see  an 
anomalous  case  of  Addison's  disease  under  his  care. 
Do  you  know  whether  Addison's  disease  has  been  fre- 
quent in  this  district,  or  what  has  been  supposed  to 
be  Addison's  disease? — With  a  view  to  getting  accurate 
statistics.on  that  point  I  have  looked  up  the  pathologi- 
tal  records,  for  I  understand  that  a  number  of  deaths 
have  been  registered  in  this  district  ais  due  to 
Addison's  disease  during  the  past  year  ;  and  therefore 
*o  ascertain  its  custom  ai-y  frequency  in  Manchester  I 
have  examined  the  pa.thological  records,  and  of  1,478 
medical  cases  investigated  at  the  infirmary  during  the 
period  I  held  the  post  of  pathologist  I  found  only  three 
undoubted  cases,  or  0-2  per  cent. 

3494.  How  many  years  was  it  that  you  held  that 
post? — ^Eight  and  a  half  years,  from  1891. 

3495.  And  in  eight  years  there  were  only  three  cases 
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tion. 


registered  as  cases  of  Addison'.s  disease? — Tliere  were 
only  three  cases  met  with  in  the  post-mortem  room. 

3496.  And  of  those  which  did  not  come  to  the  post- 
mortem room  can  you  say  anything? — cannot  say. 

3497.  There  was  nothing  in  your  experience  which 
makes  you  think  that  Addison's  disease  was  supposed  to 
be  more  frequent  in  this  district  than  in  other  parts  of 
England? — ^C'ert>ainly  not;  if  anytliing  I  should  rather 
think  it  was  rarer.  One  of  these  cases  occurred  in 
1893,  the  other  in  1895,  and  the  last  case  I  made  the 
post-mortem  examination  on  was  in  18S7. 

3498.  What  was  it  tliat  suggested  arsenical  poisoning 
as  the  explanation  to  the  officers  of  tlie  Eoyal  Infir- 
mary?— ^The  number  of  cases  in  the  infirmary  of  peri- 
pheral neuritis  bad  been  occurring  in  greater  frequency 
than  was  customary,  and  as  registrar  I  had  tlie  oppor- 
tunity of  seeing  all  the  cases,  so  that  we  discussed  the 
question  as  to  what  was  the  cause  cf  the  increased 
frequency. 

3409.  There  was  no  particular  symptom  that  started 
you  on  the  right  track  ?— Soon  after  returning  from  my 
summer  holidays,  amongst  my  out-jjatients  at  Pendle- 
ton, I  noticed  in  the  men,  when  I  was  examining  their 
hearts,  that  the  nipples  and  areolae  were  frequently 
black.  I  asked  the  men  about  this,  and  they  said  they 
had  noticed  it  themselves.  I  think  tliat  was  one  of  the 
earliest  signs  I  mj'self  personally  observed  in  the 
autumn. 

3500.  Pigmentation  of  the  areolte  of  the  breast  ?- 
Yes. 

3501.  Were  rashes  one  of  the  things  that  attracted 
the  medical  officers  of  the  infirmary,  and  put  you  on  tho 
track  '/ — Pigmentation  had  been  noticed  in  some  of  these 
cases  of  so-called  peripheral  neuritis  befoie  we  realised 
that  that  pigmentation  was  due  to  arsenic. 

3502.  It  was  a  review  of  tlie  whole  of  the  circum- 
stances rather  than  any  one  particular  symptom  which 
put  you  upon  the  right  track  ?— Quite  so. 

3503.  Wlien  you  saw  Dr.  Forsyth  what  information 
did  he  give  you?— ^I  called  upon  him  on  the  evening  ot 
the  20th,  and  told  him  that  these  anomalous  cases  were 
due  to  arsenic.  He  had  been  seeing  considerable 
numbers  of  these  cases.  Directly  I  told  him  wliat  it 
was  due  to  he  realised  in  a  moment  tliat  the  solution 
of  the  cases  was  quite  simple. 

3504.  Did  he  tell  you  what  were  the  symptoms  which 
had  attracted  his  attention  ?  We  liave"  already  got  it 
in  evidence  from  Mr.  Groves  that  his  attentioir  was 
drawn  to  the  large  number  of  his  employees  who  were 
off  duty,  and  on  their  benefit  clubs,  and  he  spoke  to 
Dr.  Forsyth  about  it,  but  he  was  not  able  to  tell  us 
what  his  employees  were  complaining  of  ? — ^^I  understood  „ 
from  Dr.  Forsyth  that  the  cliief  symiJtoms  of  tliese 
men  were  irritation  of  the  eyes  and  a  slight  irritation  ^^'"P 
of  the  mucous  membrane,  nose,  and  so  on  ;  in  fact, 
symptoms  a  little  like  influenzal  symptoms. 

3505.  Catarrhal  symptoms? — Yes.  Dr.  Forsyth  also 
told  me  he  had  been  seeing  a  number  of  cases  of 
herpes,  a  much  larger  number  of  oases  than  he  had  met 
with  among  the  poor  of  Saiford  before. 

3506.  What  do  you  mean  by  herpes?  Herpes  as  you 
and  I  know  it,  medically  speaking?  Was  it  herpes 
zoster,  or  herpes  about  the  nose  and  lips  ? — No,  herpes 
zoster,  the  true  nerve  herpes. 

3507.  That  you  would  not  consider  probably  an  early 
symptom,  would  you  ?  It  would  be  secondary  probat>ly 
to  nerve  changes  ? — 'Apparently  so,  and  vet  in  many  ot. 
the  cases,  as  far  as  I  can  gather,  when  they  have  had 
herpes,  the  neuritic  symptoms  have  not  been  specially 
marked. 

3508.  Did  he  say  that  many  of  the  brewery  employees 
had  been  suffering  from  gastro-intestinal  disturbance 
or  not? — ^He  gave  me  no  idea  of  the  numbers,  but  I 
gathered  that  some  of  them  had. 

3509.  Would  not  you  expect  before  this  disaster  that 
before  any  serious  amount  of  arsenical  poisoning  took 
place  you  would  have  got  the  history  of  gastro-intes- 
tinal irritation  ? — In  the  early  days  of  the  epidemic 
most  of  the  praotitioners  firmly  belieived  that  the  early 
eymptoms  of  arsenical  poigoning  were  manifested  by 
gastro-intestinal  symptoms,  but  in  many  of  the  cases  I 
have  inquired  into  the  gastro-intestinal  symptoims  have 
been  in  abeyance.  Another  difficulty  also  presents 
itself,  in  that  many  of  these  people  chronically  suffered 
from  gastro-intestinal  symptoms.  I  spoke  to  one  of  our 
XXitients  this  morning  who  said  he  had  vonuited  for 
many  years  every  mwninjr-  He  was  in  the  habit  of 
taking  something  like  12  pint.s  daily. 
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jY_  3510.  Still  the  absence  of  complaint  on  the  part  of 
■icJc.  these  jDeople  of  gastro-intestinal  symptoms  would  ren- 
-i-  1  der  it  less  probable  that  the  medical  men  whom  they 
1901.  consulted  would  recognise  it  as  being  arsenic  ? — That 
~      was  imdoubtedly  the  case. 

3511.  How  did  you  find  that  the  cases  at  HeyTvood, 
Bacup,  and  Blackburn  compared  with  yours? — The 
cases  at  Blackburn  were  apparently  early  cases,  and 
comparatively  slight.  The  cases  I  saw  there  were  onlv 
in  the  catarrhal  stage,  and  early  neuritic  irritation 
stage.  I  saw  no  cases  of  absolute  paralysis  there, 
neither  did  I  hear  of  any. 
ions  3512.  "When  did  you  first  see  cases  of  what  you  have 
spoke  of  as  skin  lesions,  leaving  out  of  account  herpes 
i^-  or  pigmentation ;  did  they  come  early  under  your 
observation  or  late  ? — ^Looking  over  my  notes,  I  find  that 
early  in  the  summer  there  were  ainomalous  cases  of  skin 
lesion  which  I  did  not  recognise  as  being  arsenical,  but 
the  greater  number  of  them  seemed  to  come  as  regards 
ilanchester  in  September  and  October. 

3513.  What  was  the  nature  of  those  lesions? — ^They 
were  chiefly  erythemas,  but  later  on  we  got  more  exten- 
sive lesions.  In  fact,  in  one  patient  I  have  seen  almost 
all  the  primary  and  secondary  lesions  of  the  dermato- 
logists. Papular,  vesicular,  and  pustular  eruptions, 
cullous,  urticarial,  scaly  lesions  and  pigmentation, 
excoriations,  and  in  some  cases  itching. 

3514.  Those  cases  of  marked  thickening  of  the  cuticle 
on  the  hands  and  feet  that  you  speak  of  as  keratosis 
were  rather  late  manifestations? — 'In  some  oases  they 
were  the  symptoms  that  sent  the  patient  to  me.  I  re- 
member one  man  distinctly  coming  to  the  out-paiient 
department,  and  saying  that  his  hands  were  getting  so 
thick  that  he  could  not  work.  That  was  what  struck 
his  attention,  but  he  also  had  some  neuritic  symptoms, 
which,  however,  had  not  specially  attracted  his  atten- 
tion. 

3515.  Were  numbness  and  tingling  of  the  extremity 
an  early  symptom? — Yes,  and  very  common;  the  ma- 
jority of  patients  coming  as  out-patients  presented  those 
symptoms. 

3516.  Speaking  from  your  experience,  how  would 
these  symptoms  of  numbness  and  tingling  accompanied 
with  skin  eruptl'on  and  fo^llowed  by  tliis  thickening  of 
the  cuticle  on  different  parts  of  tile  body  compare  with 
former  cases  of  so-called  alcoholic  neuritis  ?    Was  it 

^g^j  within  your  experience  that  you  met  with  those  symp- 
toms I  mentiioned,  the  numbness  and  tingling  to  the 
same  extent,  the  presence  of  rashes,  and  the  presence 
of  thickening  of  the  cuticle  in  the  cases  of  alcoholic 
,uri-  neuritis  which  occurred  during  the  eig^t  years*  when 
you  were  pathologist? — In  the  iami-ev  eases  of  alooiholic 
neuritis  I  cannot  remember  any  case  that  had  herpes. 
Very  few  of  the  cases  presented  distinct  pigmentation. 
Eryrthemas  were  occasionally  present,  and  the  so-called 
erythromelalgia  was  sometimes  met  with.  My  atten- 
tion was  specially  dra-\vn  to  these  cases  because  I 
hapnened  to  be,  as  a  student,  clerk  to  the  late  Pro- 
fessor Ross,  who  investigated  these  cases  in  Manches- 
ter, and  in  1889  I  was  house  pihysician  to  Dr.  Dreseh- 
feld,  who.  I  believe,  was  the  first  to  draw  attention 
to  peripheral  neuritis  occurring  in  beer  drinkers  in 
this  district  in  1884. 

3517.  So  that  a  good  many  of  these  symptoms,  ac- 
cording to  your  experience,  has  not  been  so  marked  in 
the  old  cases  of  alcoholic  neuritis  ? — 'Pigimentation  had 
not  been  marked  ;  herpes  had  not  been  marked  ;  and 
the  lesions  other  than  erythema  had  not  been  specially 
marked. 

3518.  That  particular  lesion  of  erythromelalgia  you 
speak  of  you  find  in  cases  of  nerve  distiirbance  such  as 
when  a  nerve  has  been  divided  ? — That  is  so. 

ii  j.  3519.  You  say  in  one  rural  district  in  which  you  saw 
leer  cases  where  the  beer  contained  as  much  arsenic  as  1*4 
Ise  grains  per  gallon  the  brewer  early  recognised  the  per- 
|be  nicious  character  of  his  beer.  What  do  you  mean  by 
early  recognised  it  ? — This  was  a  country  district  where 
the  brewer  superintended  the  making  of  his  own  beer, 
and  he,  in  the  autumn  months,  found  that  the  men 
were  passing  his  tied  houses  and,  as  he  said,  preferring 
tea  to  beer. 

3520.  By  early  you  mean  early  in  the  year? — Yes, 
September,  I  think.    I  mean  early  in  the  outbi-eak. 

3521.  Did  you  find  out  whether  he  was  using  Bos- 
tock's  material  ? — Yes,  he  was  ;  but  he  did  not  know 
it.  because  he  was  getting  it  through  an  agent,  and 
the  agent  was  getting  it  from  Bostock.    He  himself, 


therefore,  did  not  realise  until  some  time  later  the  Dr.  T.  N. 
source  of  the  sugar.  Kdynack. 

3522.  Do  you  know  what  the  effects  of  the  beer  he  05  Mar.  1901, 

sold  were  on  his  customers  that  made  him  pass  his  

house  ? — They  knew  there  was  something  queer  about  it. 

3523.  (Professor  Thorpe.)  Where  was  this  brewery? — 
It  was  not  far  from  Warrington. 

3524.  What  was  the  name  of  the  brewei-y? — Might 
I  explain  just  one  point  here?  In  our  investigations 
we  have  acted  as  private  individuals,  and  we  have  seen 
a  number  of  brewers  and  others  who,  before  any  Royal 
Commission  was  spoken  of,  consulted  us,  and  we  feel 
as  private  individuals  that  a  great  deal  that  has  been 
revealed  to  us  was  revealed  to  us  in  confidence.  There- 
fore, whilst  we  are  anxious  to  put  everything  before 
the  Commission,  might  we  be  allowed  to  write  such 
names  down  ? 

(Chairman.)  Yes ;  you  can  hand  it  in  and  leave  it 
for  the  Commission  to  decide. 

3525.  (Sir  William  Church.)  What  I  want  to  know 
is  what  symptoms  were  produced  in  the  peoj^le  who 
got  beer  so  highly  contaminated  as  this  was?  Did  the 
l)eople  who  drank  this  very  highly  contaminated  beer 
have  vomiting  and  diarrhoea  ? — Some  of  them.  I  have 
a  letter  from  the  husband  of  a  lady  who  had  taken  this 
beer  which  is  rather  interesting,  as  it  gives  the  layman's 
idea  of  the  commencement  of  the  symptoms. 

3526.  I  want  to  get  evidence  that  the  more  grossly 
contaminated  the  beer  the  more  quicklj'  it  was  recog- 
nised that  there  was  something  unwholesome  in  it,  and 
that  more  definite  symptoms  probably  immediately 
followed.  Whereas  when  it  was  less  contami- 
nated no  symptoms  followed  for  a  consider- 
able time  ? — I  think  this  letter  will  be  evidence.  This 
was  a  lady  who  bought  some  of  this  beer  from  this 
brewery,  bottled  beer.  She  and  her  husband  lived  to- 
gether, but  her  husiband  left  her  to  go  during  the  day 
to  business  in  a  neighbouring  town.  Both  of  them  were 
affected,  but  she  rapidly  develojDed  very  mai'ked 
paralysis,  which  is  crippling  her  now.  The  husband 
has  kindly  sent  me  this  letter,  which  I  asked 
him  to  write  after  I  saw  the  case  in  con- 
sultation with  a  doctor  there.  He  wrote  this  on  Novem- 
ber 30th  :  "  Agreeable  with  your  wish,  I  give  you  in 
some  detail  the  symptoms  which  have  been  noticeable 
in  my  wife's  illness.  Some  six  weeks  ago,  say  October 
19th.  she  was  seized  with  vomiting  accompanied  by  pain 
in  the  bowels  and  purging.  That  continued  for  two 
weeks,  followed  by  difficulty  in  walking.  She  gradually 
got  worse  in  that  respect,  and  experienced  very  great 
difficulty  in  getting  up  and  down  stairs — to  use  her  own 
expression,  she  felt  as  if  she  was  walking  on  springs. 
Ultimately  Dr.   •  was  called  in,  and,  after  attend- 
ing her  a  week  or  two,  ordered  her  to  bed,  which  she 
has  kept  since  that  time.  While  confined  to  bed  she 
has  suffered  great  pain  in  her  lower  extremities,  and 
at  the  present  time  is  unable  to  stand  or  walk.  Her 
left  foot  is  slightly  turned  in,  and  her  hands  are  very 
much  affected,  they  burn,  and  she  is  quite  unable  to 
grasp  anything  or  hold  a  cup,  etc.  She  is  able  to  move 
her  feet,  but  the  movement  causes  pain.  I  should  have 
stated  that  about  the  end  of  the  second  week  she  was 
seized  with  a  violent  pain  at  the  bottom  of  the  back. 
She  has  become  considerably  thinner,  her  arms  and 
legs  very  much  so.  As  regards  myself,  I  do  not  suffer 
any  great  inconvenience,  my  feelings  being  confined 
to  a  tenderness  and  slight  burning  of  the  hands  and  a 
tingling  in  the  soles  of  the  feet.  That  has  been  my 
experience  for  some  three  weeks  past." 

3527.  That  would  go  to  show  that  where  the  beer  Gastro-intes- 
was  very  much   contaminated    the    gastro-intestinal  tinal  syinp- 
symptoms  were  amongst  the  first  noticed  ? — It  does  ;  toius. 

and  the  beer  of  that  brewery  contained  the  largest 
amount  of  arsenic  of  any. 

3528.  It  has  been  suggested  to  the  Commission  by  ijj,|ivij^a,l 
one  witness  that  the  great  intolerance  shown  to  the  susceptibilitv 
poisonous  material,  whatever  it  may  be,  in  beer,  led  to  and  toler- 
him  to  think  it  might  be  something  else  than  arsenic,  ance  of,  ar- 
Do  you  think  that,  considering  the  enormous  number  aenic. 

of  people  who  drank  the  contaminated  beer  in  this 
distriot,  there  has  been  a  very  considerable  amount  of 
tolerance  of  arsenic? — I  think  the  evidence  goes  to 
show  that  there  certainly  has  been  a  certain  amount  of 
tolerance  amongst  many  of  the  cases,  but  there  is  also 
evideaice,  of  which  we  have  had  one  or  two  cases,  that 
patients  manifestino-  an  idiosyncr?^y  tn  arsenic  prior  k» 
taking  the  beerj  liave  been  readily  affected. 
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Dr.  T.  N.  3529.  But  apart  from  that.  Considering  the  number 
Kelynach.    of  people  who  have  been  taking  large  amounts  of  con- 

 taminated  beer,  the  population  generally  have  shown 

25  Mar.  1901.  tolerance  to  arsenic,  just  as  we  should  expect  with 
people  who  were  receiving  small  and  constant  doses 
or  arsenic? — -That  is  undoubtedly  the  case.  The  num- 
ber of  cases  that  have  occurred  compared  with  the  large 
number  of  the  i>opulation  in  Manchester  and  Salford  is 
small. 

3530.  It  has  been  suggested  to  the  Commission  that 
selenium  or  other  substances  must  have  been  present 
to  account  for  the  tolerance? — know  nothing  about 
the  pharmacology  of  selenium. 

3531.  Have  you  any  suggestions  to  give  the  Com- 
mission as  to  the  reasons  why  these  vardxjus  cases  have 
been  more  fatal  in  women  than  in  men  ? — There  are 
several  explanations.  First,  I  think  women  are 
naturally  more  liable  to  be  affected  with  alcoholic 
neuritis,  and  in  many  cases  these  women  have  not  had 
their  excretory  organs  so  active — they  have  not  lost 
60  much  by  sweating,  and  in  many  cases  they  have 
suffered  from  chronic  constipation.  Also,  whilst  the 
men  in  many  instances  have  taken  their  beer  from  a 
number  of  public-houses,  it  is  frequently  the  case,  as 
we  have  distinct  evidence  to  show,  that  the  women 
got  their  beer  from  a  definite  public-house.  I  believe, 
too,  amongst  women  in  this  district  there  is  a  very 
marked  tendency  to  take  large  quantities  of  beer,  and 
frequently  between  meals.  They  go  to  each  other's 
houses,  have  a  gossip,  and  the  beer  is  sent  in  ;  so  that 
between  preparing  their  husbands'  meals  they  take  con- 
siderable quantities.  I  think  those  are  the  more  par- 
ticular reasons  that  explain  the  sexuial  differentiation. 

3532.  (Dr.  Whitelcgge.)  Tou  distinguish  three  stages 
in  the  history  of  the  epidemic.  Are  those  stages  in 
the  epidemic  as  a  whole? — ^Tes. 

3533.  They  do  not  refer  to  individual  oases? — No. 
I  shnll  refe::  to  those  presently. 

3534.  You  mentioned  some  cases  in  He-wood  which 
the  medi6ar  officer  of  health  said  occurred  in  epidemic 
form  immediately  after  the  "Whitsuntide  holidays. 
They  were  not  recognised  as  arsenical  cases  at  that 
time  ? — No,  not  until  after  the  Manchester  cases  had 
been  recognised  as  arsenical. 

3535.  But  those  were  earlier  in  date? — Yes.  In  fact, 
I  saw  cases  there  that  dated  their  illness  back  to 
Easter,  1900. 

3536.  Definite  arsenical  cases? — Yes. 

3537.  On  November  7t]i  samples  of  beer  from  the 
rural  districts  to  which  you  referred  were  submitted 
to  analysis,  and  arsenic  was  found  on  November  17th. 
I  believe  that  is  an  earlier  date  than  has  been  given 
to  us  yet? — 'In  making  that  statement,  I  quote  from 
a  published  paper  by  Mr.  Duncan,  the  analyst,  who 
examined  the  special  beer  from  this  brewer  to  whom 
I  have  referred,  and  Mr.  Duncan,  in  his  published  re- 
port, has  stated  that  he  found  it  on  that  date. 

3538.  Could  you  give  us  a  reference  to  the  report? 
— It  is  in  "The  Chemist  and  Druggist"  for  January 
19th,  1901.  page  93. 

3539.  Caai  you  tell  us  what  steps  were  taken  by  the 
brewer  in  question  when  this  conclusion  was  arrived 
at? — I  believe  he  took  every  step  to  prevent  any  fur- 
ther beer  going  out  from  his  brewery.  I  cannot  say 
anything  with  regard  to  the  beer  that  he  had  sold. 

3540.  Can  you  give  us  the  details? — No. 

3541.  You  have  given  us  figures  of  the  cases  obsers^ej 
at  the  Royal  Infirmary  ? — Yes,  during  the  months  of 

'  November,  December,  and  January. 

3542.  Would  those  be  the  whole  of  the  cases  ob- 
served there,  including  in-patients  and  out-patients? 
— These  are  only  the  in-patient  cases,  and,  therefore, 
the  bad  cases.  I  might  say  that  during  this  period 
of  November,  December,  and  January  these  cases 
formed  12'61  per  cent,  of  the  medical  cases  admitted. 

3543.  (Sir  William  Church.)  Of  course,  there  would 
be  a  large  numb'?r  of  such  severe  cases  in  the  out- 
patients' rooms  ? — A  very  considerable  number  were 
sent  there,  I  believe  ;  but  I  cannot  speak  to  the  ont- 
patient  department,  because  all  my  work  is,  as  regis- 
trar, in  connection  with  the  in-patients. 

3544.  (Z)r.  Whitelegge.)  Do  you  limit  these  figures 
to  neuritis  ? — These  43  cases  occurr'ng  during  tbe 
irioiitl)s  of  November.  December,  and  January  weva 
typical  arsenical  ease.s. 

3545.  Presenting  symptoms   of  neuritis? — More  or 
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less.  In  some  of  them  there  was  marked  pigmentation  /),. 
and  less  neuritis.  In  some  few  there  was  no  distinct  AV 
pigmentation  at  all. 
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3546.  Can  you  say  how  many  fatal  cases  of  Addison's  ~ 
disease  there  were  in  the  year  1900  ? — As  far  as  I  re- 
member there  has  been  no  case  of  undoubted  Addison\ 
disease  in  the  infirmary,  but  I  am  not  absolutely  sure. 
My  impression  is  that  ithere  has  been  no  case  during 
1900. 

3547.  Do  I  understand  you  to  say  that  Dr.  Dresch- 
feld  associated  peripheral  neuritis  with  beer  drinker^ 
in  1884?— Dr.  Dreschfeld  in  1884  published  a  papei 
which  I  think  first  drew  attention  to  alcoholic  paralysi> 
in  this  district,  and  it  is  interesting  to  note  that  iii 
giving  the  history  of  this  first  case  recorded  in  this  dis- 
trict he  says  :  Moreover,  in  her  delirium  she  con- 
tinually called  out  for  beer."    That  is  published  in 

Brain,"  Vol.  7.  I  might  also  add  that  in  that  same 
paper  Dr.  Dreschfeld  in  one  or  two  places,  in  speak- 
ing of  the  differential  diagnosis,  refers  to  arsenic. 

3548.  {Chairman.)  Have  you  anything  to  say  with  re-  gta 
gard  to  the  different  stages  of  the  disease  ? — ^According  senic 
to  the  severity  of  the  poisoning,  the  follow;  g  stage.-?  oniD; 
have  been  recognisable  : — (a)  stage  of  muco-Lataneou^  drini 
irritation ;  (b)  stage  of  neuritis ;  (c)  stage  of  paralysis, 
with  atrophy  and  deformities  ;  (d)  stage  of  convales- 
cence. A  considerable  number  of  cases  presented 
little  more  than  oatarz'hal  symptoms.  Many  com- 
plained of  irritation  aboiit  the  eyes  and  running  of  the 
nose.  Nasal  laryngeal  and  bronchial  catarrh  havf 
been  common,  but  marked  gastro-intestinal  irritation 
exceptional.  Pigmentation  was  present  in  the  ma- 
jority of  cases,  and  in  some  closely  resembled  that  of 
Addison's  disease.  I  understand  a  number  of  deaths 
have  been  registered  as  due  to  this  complaint  during 
the  past  year,  and  therefore,  to  asicertain  its  cus- 
tomary frequency  in  Manchester  I  have  examined  the 
pathological  records  of  1,478  "  medical "  cases  inves- 
tigated at  the  infirmary  during  the  period  I  held  the 
post  of  pathologist,  and  I  find  only  three  undoubted 
cases,  or  0'2  per  cent.  The  cutaneous  derangements 
have  been  very  multiform.  Herpes  has  been  one  of  the 
most  characteristic.  Keratosis  or  thickening  of  the 
cuticle  has  made  a  conspicuous  figure.  Erythrome- 
lalgia  was  common  in  the  earlier  stages.  Of  the  neu- 
ritic  manifestations  the  sensory  derangements  have 
generally  been  most  troublesome,  and  usually  pre- 
ceded the  motor.  The  form  of  paralysis  has  in  the 
main  been  similar  to  that  usually  met  with  in  so-called 
"alcoholic  neuritis.",  Mental  disturbances  have  been 
well  marked  in  many  patients.  Heart  failure  has 
been  present  in  bad  oases.  Cystitis  and  retention  of 
urine  has  been  present  in  a  few  instances.  In  no  case, 
as  far  as  I  am  aware,  has  the  course  of  pregnancy  been 
interfered  with.  A  considerable  number  of  the  cases 
quickly  recovered  on  the  beer  being  withdrawn,  but 
improvement  has  been  very  slow  in  many.  Some  are 
but  now  gradually  i^assing  into  the  stage  of  convales- 
cence, and  a  number  are  yet  under  observation  where 
the  paralysis  is  still  very  extensive,  and  in  some  per- 
fect recovery  is  unlikely.  Many  of  the  clinical  points 
are  clearly  indicated  in  the  series  of  drawings,  photo- 
graphs, and  casts  which  I  have  placed  on  the  table. 
The  casts  are  of  particular  interest  in  that  they  have 
all  been  taken  from  patients  under  the  care  of 
Professor  Dreschfeld.  For  purposes  of  comparison 
I  have  brought  a  few  casts  of  "  alcoholic"  oases  taken 
as  far  back  as  1893,  and  these  show  that  there  is  prac- 
tically no  difference  in  the  muscles  affected  in  arsenical 
and  alcoholic  paralysis,  and  that  the  consequent  de- 
formities are  similar. 

3549.  Have  you  anything  to  say  with  regard  to  special  An 
cases  ? — I  liave  seen  two  infants  affected  by  arsenic  liev 
tlirough  their  mother's  milk.  One  case  was  under  the  exc 
care  of  Dr.  J.  H.  Taylor,  of  Weaste.  Tlie  mother  mil 
presented  tjTpical  symptoms  of  arsenical  poisoning.  The 
other  case  was  met  with  among  my  own  out-patienits. 
The  infant  was  nine' weeks  eld.  The  moither  had  been 
taking  stout  for  five  weeks.  She  presented  tlie  usual 
characters,  pigmentation,  erythema,  and  much  senso^ry 
involvement.  Analysis  of  the  milk  in  both  cases  gave 
negative  results.  It  has  been  generally  stated  that 
children  ,have  not  been  affected.  This  is  not  altogether 
the  case.  On  Dscember  2nd  I  saw,  with  Dr.  John 
B.rc(wn,  of  Bacup.  well-marked  evidences  of  arsenical 
poisoTiaig  in  a  little  girl  of  two.  The  child's  father, 
■svho  was  also  a  sufferer,  kept  a  public-house  at  which 
arsentcaited  l>eer  vvas  auli,  and  the  child  had  been 
accustomed  to  get  "  sups  "  from  the  customers.    I  should 
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like  to  mention  a  curious  case  where  poisoning  occurred 
from  die  use  of  arsenical  glucose  in  sweets.  My  infor- 
mant is  .a  brewer,  wiio  has  rendered  TiS  much  aasis'tance 
in  our  investigations,  and  who  hfn"-  himself,  togetlier 
with  several  of  his  workpeople,  presented  evidences  of 
arsenical  poisoning.  H'ls  beer  haa  proved  disasitrous  to 
a  number  of  cases,  several  of  whit^h  I  nave  myself  been 
able  to  examine.  He  writes  me  as  follows:  "I  have 
a  daughter  about  eleven  yearn  o'f  lage,  and  she  and 
a  .niece  made  same  tofify  of  tliis  glucose,  of  wihicli  I 
beliCTe  my  daughter  ate  the  most.  Tihe  first  symptoms 
observed  were  allckness  and  purgiiiig,  very  violenft.  And 

when  she  wenft  to  school  at  ,  she  was  under  the 

doctor.  She  was  often  sick,  and  they  thought  she  was 
suffering  from  biliousness.  After  Christmas,  when  she 
was  at  home,  her  mamma  wa-s  f?o  alarmed  about  her, 
as  she  was  getting  s'o  weak,  thiat  she  took  her  to  Dr. 

 ,  of   .    I  forgot  she  complained  of  stiffness  in 

her  legs.    Dr.   ,  ^after  exairaiiiiinR  her,  asked  if  she 

^  drank  any  beer,  .and  was  auS',rcxed  in  the  negative, 
'  Well,'  he  said,  '  she  seems  to  me  to  be  affected  with 
arseniioal  poisoning.'  Afterward,;  we  learned  that  she 
had  helped  to  malke  and  eater,  this  tofi'y.  She  now 
seems  much  stronger." 

3550.  You  are  a  lectoirer,  mTO  you  not,  on  food  in- 
spection ? — I  give  lectures  on  focd  inspection  to  students 
preparing  for  their  Sanitary  iTispecftorships. 

3551.  Have  any  other  oaser;  oome  under  your  notice 
similar  to  that  you  have  just  quoted  to  ur,  before  this 
outbreak  took  place  or  ai'jiei.'  — iSiat  i.?  the_  only  case 
I  know  of  iviliere  the  pa^sonir.g  from  arsenic  occurred 
other  than  through  beer. 

3552.  You  have  not  heard  ot  any  other  case  ? — I  tnow 
of  nO'  case  occurring  through  'STveeihs  or  oonfeotioneiry. 

3553.  (Sir  Williain  ChvfUi.)  How  were  the  infants 
affected? — ^The  infants  were  affected  in  that  wihenever 
they  were  put  to  the  brea~:.i  they  immecTiately  vomited 
after  talcing  the  milk.  T'lii?  eyes  were  running,  and 
my  own  case  was  scabbed  along  the  lids.  The  hands 
aiid  feet  were  also  sligihtly  red.  I  stopped  the  sufkl'ng 
aifc  once,  and  the  mother  .Informed  me  that  there  was  no 
further  vomiting.  After  a  short  whale  she  continued 
to  sudkle  the  child,  and  the  child  did  remarkably  well. 

3554.  What  was  the  age  of  the  children? — ^In  my  own 
case  the  infant  was  nine  rr'ee'Ics  old.  and  in  the  other 
case  the  child  was  a  feu  weeks  old. 

3555.  It  is  a  very  Cdrnmon  symptom  for  cMldrein  to 
be  sick  after  having  had  the  breast,  is  it  not? — Yes  ; 
bult  in  this  case  boliili  mothers  were  suffering  from 
arsenncal  poisoning,  and  Tvithin  a  s.hort  time  of  their 
■improvement  the  ohildi.-n  got  quite  right.  The  child 
also  had  erythema  arjd  conjunctivitis,  and  there  was 
also  wasting. 

3556.  Had  it  any  diarrhoea? — I  am  not  prepared  to 
say  without  referring  irO'  my  notes. 

3557.  It  seemis  to  iiic  one  would  want  a  little  more 
proof  than  the  mere  fact  of  two  chridreii  at  the  breast 
being  ill  m  a  way  noi  uncommon  with  children  at  the 
breasit,  before  one  is  quite  sure  they  were  sufferiing? — 
Both  motliers  were  .suffering  acultely  from  arsenical 
poisoning. 

3558.  Has  arsen;!.  ever  been  found  in  milk? — Yes  ; 
and  Professor  Wood,  in  his  work  on  Therapeutics,  refers 
to  the  presence  of  'arstenic  hailing  Deen  found  in  a 
number  of  the  exor-ftions,  sweat,  and  sikin,  and  haiir. 

3559.  You  had  net  an  opportunity  of  examining 
the  miilk  yourself  ^  — We  obtained  tlie  milk  on  two  occa- 
sions from  the  case,  and  my  colleague,  Mr.  Kirkby, 
examined  it.  We  had,  of  course,  only  a  small  quantity 
of  milk,  Igoz.  to  &jz.,  and  no  arsenic  was  found  in  the 
milk.  The  second  saimple  was  taken  after  all  beer 
had  been  stopped, 

3560.  (Chair inr<  fi.)  I  believe  you  have  something  to 
say  with  regard  fo  dosage? — With  regard  to  the  impor- 

'  tant  and  intereiateng  question  of  dosage  it  would  seem 
that  comparison  between  the  ajmount  of  arsenic  taken 
in  medicinal  preparations,  and  thait  consumed  as  ar- 
senioated  beer  i:^  apt  to  lead  to  fallacious  conclusiions. 
The  effects  of  Hie  arsenic  upon  the  system  in  the  recent 
outbrea.k  have  been  considerably  modified  by  conconiL- 
tainlt  conditionp.  Our  investigations  go  to  show  that 
the  peculiar  c-iicumstances  of  the  introduction  of  the 
poison  have  led  to  an  increase  in  the  rate  of  absorption, 
to  'exceptional  accumulation  in  the  bodv,  and  to  a 
retardation  in  itf5  elimination.  I  am  also  of  opinion 
that  the  alcuhoi,  or  other  ingredients  of  the  alcoholic 
beverages  taken,  has  in  many  instances  greatly  accen- 
tuated the  effects  of  the  poison.  A  consideration  of 
such  circurnstanc*»s  will  help  to  explain  many  cases 
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where  patients  liave  only  (Consumed  very  moderate  quaii-  j)r.  T.  iV » 
tities  of  beer  or  stout,  and  yet  suffered  severely.    Of  Kelyvack. 

these  I  have  seen  several.    The  amount  of  arsenic  m  ^  ^   ' 

the  various  beers  has  varied  greatly,  even  when  the  been-  '^^  Mar.  1901, 
has  oome  from  the  same  brewery.  This  Is  clearly  de- 
monstrated by  the  Table  on  page  90  of  our  book,  where 
the  amount  from  breweiy  C  has  varied  from  0'2  to 
0"01  grs.  per  gallon.  The  amount  of  arsenic  in  the 
glucose  land  invert  sugars  varied  from  0'03  to  0'05  per 
cent.  Also  'the  proportion  of  sugar  used  by  diff'erent 
brewers  to  displace  malt  has  varied  from  10  to  50  per 
cent.  Strange  to  say,  many  brewers  seem  to  be  in  the 
habit  of  always  mixing  the  sugars  received  from  dif- 
ferent tirms.  It  is  therefore  readily  seen  that  the 
arsenic  pre'Sent  in  the  beer  has  varied  within  such  wide 
limits  that  it  is  almost  impossible  to  ascertain  the 
exact  amount  taken  by  the  patient.  For  instance,  if 
a  person  drank  a  beer  which  contained  -Wgrs.  per 
gallon,  and  took  half  a  pint  of  this,  that  would  mean 
O'Uly  taking  1-lOOth  of  a  grain  of  arsenic  at  a  time. 
Many,  however,  have  taken  quite  a  gallon  of  beer 
daily,  and  that  would  mean  something  like  a  sixth 
of  a  grain  daily.  But  some  cases  have  come  under 
our  observation  where  beer  has  been  taken  from  a 
bfewer  who  was  using  50  per  cent,  of  oontamtnated 
glucose,  and  here  the  dosage  was  equal  to  l'4gr.  per 
gallon. 

3561.  With  regard  to  this  varied  quantity  of  arsenic 
found  in  beer  manufactured  by  one  brewer,  it  might 
be  perfectly  true,  but  at  the  sanie  time  you  are  of 
opinion  that  the  only  real  aecuriity  is  to  allow  no 
arsenic  whatever  in  any  material  used  for  brewing? — 
Certaiinly  ;  .as  defined  by  a  statutoi-y  test. 

3562.  You  would  have  a  statutory  test  applied? — 
Certainly. 

3563.  And  apply  tliat  test  in  the  form  of  an  analysis 
of  all  material  used  in  brewing? — D'ertaanly. 

3564.  (Sir  William  Church.)  W^at  leads  you  to  the  pfj-g^j. 
opinion  that  alcohol  or  other  ingredients  of  alcoholic  administra- 
beverages  has  In  m^any  instances  greaitly  accentuated  tion  of  ar- 
the  effects  of  tlie  poison  ? — First,  that  in  those  cases  senic  and  al- 
tliat  were  ver.y  moderate  drinkers  the  symptoms  sub-  cohol  to- 
sided  much  more  rapidly  than  in  the  excessive  drinkers  ;  gether. 
also,  in  some  of  my  patients  when  I  knocked  them  off 

the  beer  I  found  they  were  not  improving  as  I  expected, 
and  on  inquiry  I  found  tliey  had  transferred  their 
affeatious  to  rum  and  apdr'jts.  in  one  or  two  cases 
I  found  a  man  who  had  been  im'proving  rela.psed,  and 
on  inquiring  I  found  he  had  returned  to  his  beer,  fully 
understanding  that  the  beer  now  contained  no  ar- 
senic, and  yet  it  brought  back  his  sensory  symptoms 
and  symptoms  to  a  slight  extent  of  erythema. 

3565.  It  comes  to  this,  tlien.  that  you  think  the 
person  w^ho  does  not  use  alcohol  at  all,  or  at  all 
events  not  in  large  quantities,  possesses  extra  powers 
of  resistance.  You  did  not  thiiik  that  the  fact  of  the 
alcoho]  and  arsenic  being  ingested  together  caused  the 
arsenic  to  have  ispecial  virulence  ? — I  have  only  focrmed 
the  opinion  as  regards  the  clinical  facts,  which  seem  to 
give  an  explanation. 

3566.  It  has  been  stated  by  many  otlier  witnesses 
that  they  thought  the  ingestion  oi  alcohol  and  arsenic 
together  was  li:kely  to  be  more  deleterious  than  the 
ingestion  of  .arsenic  alone? — I  am  convinced  of  the  fact 
as  evidenced  in  my  own  patients,  but  as  to  how  this 
association  acts  I  am  not  quite  sure. 

3567.  (Dr.  Whitcleggc.)  Why  do  \o\i  think  that  tlie  Instance  of 
absorption  of  arsenic  is  more  rapiS  ? — ''ihe  absoirp'tlon  ''^'pid 

of  arsenic,  we  think,  is  more  ranid  than  in  the  case  development 
of  medicinal  doses,  in  th.at  ap'parently  the  vehicle  has  ''ympioms. 
exerted  some  influence,  because  in  many  of  these  cases 
I  have  endeavoured  to  take  the  data,  and  have  fonnd 
in  one  or  two  oases  that  these  symptMas  of  arsenical 
poisoning  developed  in  one  ca'Se  witnin  a  week,  and 
in  one  'Or  two  other  cases  w'ithi-n  a  fortmlght.  We  iincrw 
approxima'tely  what  amount  of  arsenic  those  bee-rs  con- 
taineil,  and  medicinally  speaking  -we  do  not  generally 
get  with  roughly  comparable  doses  symptoms  of  arseni- 
cal poisoning  within  a  week.  In  the  case  of  a  man 
wnho  came  from  Canada  and  landed  in  this  country  on 
September  10th,  within  a  fortnight  he  had  very  distinct 
symptoms.  I  saw  him  in  H«ywood  and  in  si.x  weeks 
he  bad  very  marked  and  distinct  pflgment«it,ion. 

3568.  From  what  circumstancas  do  you  conclude  there 
is  exceptional  accumulation  in  the  body  1 — My  colleague 
Mr.  Kirkby  has  examined  specimens  of  skin  taken  from 
patients,  and  in  several  of  these  we  found  what  I  think 
I  might  call  a  considerable  amount  of  arsenic.  In  one 
case,  for  instance,  a  comparatively  small  quantity  of 
scales  gave  a  very  distinct  mirror  with  Marsh. 
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3669.  And  gave  results  you  did  not  expeob  to  find 
from  ordinary  medicinal  administration  of  arsenic? — 
Not  from  my  own  exrperienice. 

3570.  You  have  not  any  precise  comipiarative  results  ? 
— Ncit  at  present. 

3571.  Why  do  you  say  there  is  a  retardation  in  the 
elimination?  Is  that  based  on  experiment? — ^Yes.  It 
is  generally  believed  that  arsenic  is  excreted  rapidly, 
but  our  recent  experience  has  conclusively  shown  that 
arsemic  may  ?.ct  as  a  cumulative  poison.  Mr.  Kirkby 
nas  carried  oub  a  series  of  analyses  with  regard  to  this 
point,  which  show  that  a  continuous  elimination  of 
arsenic  by  the  kidneys  may  occur  during  a  period  of 
six  weeks  after  stopping  all  contaminated  beer.  In  a 
patient  of  Dr.  Dreschfeld's  after  five  weeks  residence 
in  hospital,  arsenic  was  obtained  from  the  desquamated 
ekin  in  such  quantity  as  to  give  a  very  distinct  mirror 
with  Marsh's  test.  It  has  been  detected  in  the  hair 
of  a  number  of  the  cases,  and,  as  already  indicated,  it 
can  pass  into  the  milk  of  suckling  mothers  in  sufl5cient 
quantity  to  cause  poisonous  symptoms  in  their  infants. 

3572.  {Chairman.)  How  many  years  were  you  pabho. 
logist  at  the  infirmary? — From  early  in  1891  to  nearly 
the  end  of  1899,  since  which  period  I  have  been  medical 
registrar.  My  connection  with  the  infirmary  has,  there- 
fore, been  continuous  since  1891,  and  I  have  known  of 
cases  there  as  a  student  and  hospital  resident. 

3673.  There  is  one  important  part  of  your  precis 
which  we  should  like  you  to  enlarge  upon,  as,  if  it 
be  a  fact,  it  is  important.  I  refer  to  your  statement 
that  in  this  particular  district  for  many  years  past,  and 
long  before  this  outbreak  took  place,  tnere  were  a  large 
proportion  of  these  symptoons  as  compared  with  other 
districts  in  the  country? — When  pathologist  at  the  in- 
firmary, I  was  much  struck  by  the  large  number  of 
oases  coming  under  observation  with  alcoholic  lesions. 
As  far  as  could  be  ascertained  they  were  nearly 
always  beer  drinkers.  I  then  formed  the  opinion  and 
constantly  taught  that  either  the  drinking  habits  of 
the  people  or  the  character  of  the  beverage  in  this 
district  was  more  fruitful  in  pathological  results  than 
appeared  to  be  the  same  elsewhere.  In  1895  ("  Medical 
Chronicle,"  December,  1895,  p.  180)  I  collected  the 
fatal  cases  of  alcoholic  neuritis  which  had  been  sub- 
mitted to  post-mortem  examination  during  the  preced- 
ing three  years.  Eight  cases  had  been  examined.  They 
formed  1'6  per  cent,  of  all  the  medical  cases  examined 
diuring  that  period.  All  were  females.  The  average 
age  was  39.  The  oldest  was  57,  the  youngest  24.  1 
have  the  reference  to  these  cases  here.  As  it  has  been 
stated  that  phthisis  has  been  liasit-ened  in  certain  of 
the  recent  arsenical  cases  it  is  interesting  to  note  thai 
of  these  eight  fa/tal  eases,  seven  were  the  subjects  of 
pulmonary  tuberculosis.  It  may  not  be  without  in- 
terest to  add  that  in  1897  I  collected  121  cases  of  com- 
mon cirrhosis  of  the  liver  from  amongst  our  patho- 
logical records  of  3.053  medical  cases.  In  these,  either 
active,  latant,  or  obsolete,  tubercle  was  met  with  in 
nearly  24  per  cent.,  and  over  12  per  cent,  died  from 
active  tuberculosis.-  It  also  seems  to  me  a  very  sug- 
gestive fact  that  we  have  for  long  looked  upon  "  al«o- 
holic  heart "  as  a  particularly  well  marked  pathological 
condition,  and  easily  recognised  clinical  affection  in 
Manchester  beer  drinkers.  In  the  following  tables  I 
have  indicated  the  number  and  relative  frequency  of 
cases  of  peripheral  ;ieuritis  ainongtit  the  patients  of  the 
Manchester  Royal  Infirmiary  since  1892  as  record^ed  in 
our  ofiicial  returns  •  — 

Frequency  of  PKrjPHKRAL  Neuritis  amongst  Medical 


Year. 

Total  Cases. 

Number  of 
Peripheral 
Neuritis. 

Percentage. 

1892 

1,376 

21  (a) 

1-52 

1893 

1,374 

23  (b) 

1-67 

1894 

1,286 

17  (c) 

1  -.306 

1895 

1,249 

16 

1-28 

1896 

1,317 

13  (d) 

0  98 

1897 

1,286 

12 

0-93 

1898 

1,412 

7 

0.49 

1899 

1,300 

21 

1-61 

1900 

1,343 

62 

4-61 

(a)  Of  these  21,  12  are  definitely  returned  as  "  alcoholic 

neuritis." 

(b)  „  23,  20  „ 
'c)      „       17,  13  ., 

(d)      „        13,  one  was  considered  as  probably  post- 
diphtheritic, another  possibly  syphilitic. 


As  regaids  the  year  1898  I  have  been  somewhat  per- 
plexed, as  the  numbers  then  fell  to  seven,  a  percentage 
of  -49.  I  believe  it  has  been  stated  before  your  Com. 
mission  that  the  number  of  deaths  from  alcoholism  in 
1898  in  this  district  was  smaller  than  in  previous 
years.  If  that  is  so,  it  would  help  me  out  ot 
the  difhculty  of  explaining  this  fall  in  the  cases. 
I  endeavoured  to  check  that  by  taking  the  home 
patients,  visited  at  their  own  homes.  I  find  i;.  1894 
the  percentage  was  0-52,  but  in  1898  there  was  only  one 
case,  whereas  in  1899  the  percentage  again  went  up 
to  0-46.  and  in  1900  there  were  76  eases  of  periplieral 
neuritis  returned  as  having  been  seen  in  their  own 
homes,  a  percentage  of  9'22. 

3574.  {Chairmayi.)  That  was  apparently  a  period  dur- 
ing which  this  epidemic  took  place  ? — That  is  so.  But, 
even  taking  the  whole  of  our  cases,  11,943  cases,  since 
1892,  I  find  we  liave  192  cases,  with  a  percentage  of 
1'59.  It  is  quite  possible  that  one  or  two  of  these  may 
have  been  post-diptheritic. 

3575.  Were  those  cases  of  peripheral  neuritis? — Yes. 

3576.  {Chairman.)  I  understand  you  have  sought  to 
oomp.ire  the  Manchester  experience  with  that  of  other 
districts.    Could  you  give  us  the  result  of  your  com- 
parison ? — ^Yes.     Reliable  statistical  evidence,  as  might 
be   expected,    is   somewhat   diflB.cult  to   obtain,  but 
such  as  has  been  forthcoming  tends  to  show  that  Man- 
chester and  district  has  long  enjoyed  an  unenviable 
prominence  as  regards  the  frequency  and  severity  of 
its  cases  of  peripheral  neuritis.      I  have  endeavoured 
to  take  what  I  may  term  characteristic  centres.  London 
experience,  as  indicated  in  the  official  reports  of  St. 
Thomas's  and  St,  Bartholomew's  Hospitals,  shows  that 
for  the  years  1893-1896  about  ^  per  cent,  of  the  medical 
in-patients  were  returned  as  suffering  from  peripheral 
neuritis.      Professor  A.  Carter,  of  Birmingham,  has 
kindly  sent  me  returns  of  the  Queen's  Hospital,  from 
which  it  appears  that  between  1891  and  1900,  84  cases 
were    registered    as  "  alcoholic,"   "  peripheral,"  or 
"  multiple,"'    and    therefore    presumably    of  similar 
character.       Through  the  kind  intervention  of  Pro- 
fessor Sims  Woodhead  I  have  been  furnished  with  the 
returns  of  cases  of  alcoholic  neiiritis  in  Addenbrooke's 
Hospital,  Cambridge,  which  may  be  taken  as  repre- 
sentative of  the  experience  of  our  eastern  counties. 
Between  1878-1901,  26  eases  of  alcoholic  neuritis  were 
returned,  11  being  males  and  15  females.     The  average 
age  of  the  men  was  48"72,  that  of  the  women  41'46.  Of 
the  total  cases  only  0'28  per  cent,  of  peripheral  neii- 
ritis  occurred,  0'27  per  cent,  males  and  0'29  per  cent, 
females.      Through  the  kindness  of  Dr.  Burton  Fan- 
ning, of  the  Norfolk  and  Norwich  Hospital,  I  have 
learnt  that  in  that  institution,  since  1890  only  25  cases 
of  peripheral  neuritis  have  been  met  with.    With  many 
of  these  cases  it  has  been  difficult  to  be  sure  of  the 
exact  form  of  drink  taken,  but  5  are  definitely  recorded 
as  beer  drinkers,  and  3  admitted  taking  beer  and  spirits. 
In  Cornwall  "  alcoholic "  neuritis  seems  to  be  almost 
unknown.    Dr.   J.   B.   Montgomery,  of  the  Cornwall 
Dispensary  and  Infirmary,  Penzance,  in  over  50  years' 
experience  has  recollection  of  only  one  case.    If  peri- 
pheral neuritis  was  commonly  due  to  alcohol,  it  should 
be  frequent  in  Scotland.    As  far,  however,  as  I  can 
ascertain,  such  is  not  tlie  case.    Wiiile  whisky  appears 
to  be  the  popular  drink,  I  am  informed  on  reliable 
authority  that  a  good  deal  of  beer  is  also  consumed. 
Dr.  Mackie  Whyte  has  very  kindly  sent  me  an  analysis 
of  the  cases  of  alcoholic  neuritis  in  Dundee  Infirmary 
during  the  last  three  year?;.       Out  of  about  9,000 
patients,  9  cases  were  met  with,  which  gives  only  0-1 
per  cent.     In  5  of  the  cases  "  spirits  "    was  stated  as 
the  cause.    That  peripheral  neuritis  is,  however,  not 
unknown  in  Edinburgh  is  clear  from  the  fact  that  Dr. 
Clouston,  superintendent  of  the  Royal  Asylum,  Mor- 
ningside,  is  able  to  report  that  for  the  year  1900,  13 
per  cent,  of  the  male  and  9  per  cent,  of  the  female 
alcoholic  patients  exhibited  symptoms  in  varying  de- 
grees.   Dr.  Wiglesworth,  of  the  Lancashire  County 
Asylum  at  Rainhill,  writes  me  that  for  the  two  years, 
1899  and  1900,  the  proportion  of  well-marked  peri- 
nheral  neuritis  in  the  strictly  alcoholic  eases  was  2-27 
per  cent,  for  the  males  and  4-76  per  cent,  for  the  fe- 
males.     Multiple  neuritis  would  appear  also  \o  be 
rare  in  Ireland.    Professor  J.  A.  Lindsay,  of  Belfast, 
has  sent  me  very  carefully-prepared  statistics  of  the 
cases  met  with  in  the  Royal  Victoria  Hospital  from 
1892-1899,  showing  that  during  that  period  only  23 
cases  have  been  met  with  amongst   the  in-patients, 
whirli  give  a  return  of  0-29  per  cent.    Professor  W.  E. 
A.  Cummins,  of  Queen's  College,  Cork,  informs  me  that 
alcoLolic   neuritis   is   very   infrequent   in  that  city. 
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_/V.     althougli  "  iDorter  is  the  usual  beverage  taken  by  the 
iack.     lower  classes,  not  whisky."    I  have  endeavoured  to  ob- 
—       tain  particulars  of  the  occurrence  of  peripheral  neu- 
'33^-  ritis  in  America,  where  I  believf  much  of  the  beer 
taken  is  prepared  from  glucose  and  invert  sugars. 
Professor  Osier,  of  Baltimore,  has  Very  kindly  sent 
me  a  preliminary  announcement,  in  which  he  says : 
'•  We  see  very  little  severe  alcoholic  neuritis,  and  it  is 
my  experience,  I  think,  entirely  in  whisky  drinkers. 
.    .    .    I  do  not  remember  at  the  moment  ever  to 
have  seen  in  this  country  a  case  of  alcoholic  neuritis 
from  beer,"  An  arrangement  of  these  results  in  tabular 
form  shows  at  a  glance  that  for  niiie  years  at  least  peri- 
pheral neuritis  has  been  common  in  Manchester:  — 

Analysis  of  cases  of  Pekipheeal  Neuritis  occurring 
In-Patients  in  various  Hospitals. 


Hospital. 

Years. 

No.  of 

Ca-e- 

No.  of 
Peripheral 
Neuritis. 

Per- 
centage 

Royal  Infirmary 

1899-00 

9.000 

9 

0  1 

(Dundee). 

26 

0-28 

Addenbrooke  (Cam- 

1878-01 

9.09G 

bridge). 

23 

0-29 

Royal  Victoria  (Bel- 

1892-99 

7,828 

fast). 

0-48 

St.  Thomas'  (Lon- 

1893-96 

7,656 

37 

don). 

52 

0-51 

St.  Bartholomew's 

1893-96 

10.009 

(London). 

c).300 

109 

Royal  Intirniary 
(Manchester). 

1892-98 

1-17 

21 

1-61 

Ditto  - 

1899 

1,300 

Ditto  - 

1900 

1,343 

62 

4-61 

per 
In 


For  the  years  1892-1898  .f  accounted  for  1-17 
cent,  of  the  in-patients  in  the  Boyal  Infirmary, 
1899  this  rose  to  1-61,  and  last  year  it  was  4-61  per 
cent.  It  would  therefore  seem  as  though  cases  of  peri- 
pheral neuritis  had  for  long  been  from  five  to  ten  times 
more  numerous  here  than  in  Belfast  and  Cambridge 
and  Dundee,  and  more  than  twice  as  frequent  as  in 
London.  A  recognition  of  such  facts  has  led  to  the 
suggestion  that  poisoning  from  arsenicated  beer  has 
been  occurring  for  some  time  prior  to  the  recent  out- 
break, and  such  indeed  seems  very  likely,  but  I  can- 
not agree  (with  the  view*  that  alcoholic  paralysis— 
which  we  know  has  been  recognised  in  this  country  for 
over  a  hundred  years  vLettsom,  J.  C,  "History  of 
some  of  the  Effects  of  Hard  Drinking,"  London,  1789), 
and  has  been  described  in  America  (Jackson,  James, 
"On  a  Peculiar  Disease  resultimg  from  ,the  use  of 
Ardent  Spirits,"  "  New  England  Journal  of  Medicine 
and  Surgery,"  Vol.  XJ  ,  Boston,  1822)— has  throughout 
been  due  to  arsenio-al  contamination  of  the  alcoholic 
beverages. 

3577.  {Chairman.)  Lh.  jwx  draw  a.  conclusCon  from  that 
that  there  has  been  ^omeitliing  in  the  quality  of  the 
beer  consumed  in  Mandhesiter  thalt  has  caused  this 
increased  percenitage  of  the  disease  ?-^3  I  taught  my 
students  long  since,  and  I  am  still  of  the  same  opinion 
either  in  the  quality  of  the  beer  or  from  the  drink- 
ing habits  of  the  people  there  must  be  something 
to^account  for  the  increased  proportwn.  I  am,  natu- 
rally, unable  to  efunpare  the  drcnfcing  habits  of  Man- 
chester witli  London,  buit  I  should  imagine  that  as 
regards  mefe  quantity  there  would  not  be  much  differ- 
ence. 

3578.  (Professor  Thorpe.)  With  reference  to  that  last 
sta.tement,  I  suppo;  e  the  Revenue  returns  wiould  show 
how  far  tfcere  w^as  a  greiat  increase  in  the  consu3i(pition 
of  beer'! — I  ima^E^inp  thn*  ^vould  bi?  the  oaae,  but  )  have 
not  looked  up  thceo  returns. 

3579.  You  wonl.t  be  at  once  able  to  satisfy  yourself 
on  one  of  the  issues  that  you  piirt;  to  yourself  by  sjnply 
consulting  the  Revenue  returns?— To  some  esterut  as 
regards  quantity  :  I  aim  not  quite  sure  as  regards  t.mes. 
For  insttance,  'the  women  here  drink  much  between 
meals.  I  do  aiot^  bnow  that  those  medical  details  would 
cijaiie  out. 

3580.  The  onlt  point  that  would  come  out  would  be 
the  total  a,mo)uiit,  of  beer  consumed  ?— Quite  sio.  I  thaik 
the  whole  circnmntances  of  the  way  in  which  the  beer 
3ias  been  takcm  has  had  a  great  effect. 

3581.  (Sir  Willinm  Chvrch.)  Is  ascites  a  common 
rause  of  death  in  Manchester? — We  get  a  considerable 

W6. 


number  uf  cases  of  ascites  in  cirrhotic  livers,  but  the 
majority  of  our  cirrthatic  livers  are  not  of  the  old 
fashioned  gin-drinker's  tj'pe. 

3582.  You  mean  they  are  not  contracted  livers'1 — 
Tliey  are  noit  contracted  livers.  The  majority  of  them 
are  what  we  call  enlarged  fatty  clrrhot'lc  livers. 

3583.  I  noitioe  that  amiong  those  ca.ses  that  you 
retferred  us  to,  that  are  pulblished,  there  are  same  oases 
thait  had  livers  under  the  normal  weight — 'tvpol- — tes. 
I  liave  met  in  the  posf-mortam  room  with  thorough 
atrophic  cirrhosis,  contracted  "  lidb-nail  "  livers,  but  the 
'majority  of  the  cases  that  we  get  are  enlarged  and 
fa/tty  cirrhotic  livers. 

3584.  I  think  your  experience  is  that  the  oases  occur- 
ring in  this  district  with  ascites,  without  accompanying 
heart  disease,  are  generally  associated  with  large  and 
fatty  livers  rather  than  with  simall  and  contracted  ones  ? 
— That  is  so  ;  and  also  I  have  seen  as  a  pathologist  a 
large  number  in  alcoholic  subjects  dying  from  pneu- 
monia, and  alcoholic  heart,  in  which  the  livers  wore  en- 
larged, fatty,  and  cin-hotic. 

3585.  Besides  the  condition  of  the  liver,  are  there 
any  other  conditions  which  you  associlate  with  nlco- 
holism  in  the  initeimial  organs  as  recognisiable  iifter 
death  ? — in  this  part  of  the  country  we  frequently  see 
the  so-called  "  alcoholic  heart,"  the  enlarged  heart, 
hypertrophied  and  dilated  with  degenerate  muscle,  and 
nearly  always  occurring  in  beer  drinkers. 

3586-  Do  you  know  whait  is  the  supposed  action  of 
arsenic  upon  the  heart  muscle  ? — 'It  brings  about  fatty 
degeneration,  and  that  is  very  much  the  appearance 
that  we  find  on  microscoiplcally  examining  the  muscles 
of  these  .so-called  "  alcoholic  hearts." 

3587.  As  far  as  your  experience  goes,  you  would  say 
itliiat  the  hearts  of  patients  that  you  have  thought  have 
been  alcoholic  have  not  been  so  remaiikable  for  what 
is  oalled  fatty  infiltration,  but  for  fatty  degeneration! 
— ^In  many  cases  the  two  pathological  processes  have 
been  assooialted — ^fatty  infiltration  and  fatty  degenera- 
tion, but  althongih  I  have  not  examined  them  all  mi- 
croscopically, from  those  that  I  have  examined  I  am 
convinced  that  fatty  degeneration  is  a  very  important 
element  in  what  we  clinically  know  as  "alcoholic 
heart." 

3588.  You  say  that  alcoholic  neuritis  has  been  recog- 
nised for  100  years.  I  suppose  you  mean  by  that  that 
the  first  descriptions  almost  that  wo  have  of  it,  Dr. 
Letsom's,  are  100  years  old,  but  you  do  not  wish  the 
Commission  to  understand  that  alcoholic  neuritis  has 
been  recognised  generally  for  100  years  in  England? — 
The  description  of  Dr.  Letsom,  over  100  years  ago,  is 
what  we  now  know  to  be  alcoholic  neuritis  ;  but  I  think 
it  is  generally  accepted  that  it  only  came  into  the 
nomenclature  of  diseases  in  1885,  if  I  remember  rightly. 

3589.  It  was  recognised  before  it  came  into  the 
nomi  nclature  of  disease,  but  until  it  came  into  the 
nomenclature  of  disease  it  was  not  generally  recognised 
liy  practitioners  ? — Not  by  the  profession  as  a  whole. 

3590.  Therefore  the  experience  50  years  ago  of  your 
Cornwall  correspondent  goes  for  very  little  more  than 
15  years'  experience? — Yes,  unless,  of  course,  his 
memory  was  retrospective. 

3591.  And  unless  he  was  acquainted  with  the  fact  of 
alcoholic  neuritis? — Yes. 

3592.  I  suppose  you  would  agree  with  me  that  15 
years  ago  the  large  majority  of  practitioners  in  the 
country  did  not  recognise  it  ? — -That  is  so.  In  this  par- 
ticular case  of  Di'.  Mortgomeiy,  it  was  father  and  son 
who  wore  in  medical  practice,  and  if  there  had  been 
analogous  cases  of  paralysis  probably  they  would  have 
them  in  their  notes  and  be  able  to  carry  them  retro- 
spectively. 

3593.  You  asked  for  analogous  cases  of  paralysis,  not 
for  alcoholic  paralysis? — I  think  in  asking  I  asked  for 
alcoholic  neuritis.    I  would  leave  it  to  them. 

3594.  Did  you  get  any  otner  information  from  Corn- 
wall ? — I  had  the  information  thit  they  were  greater 
tea  drinkers  than  alcohol  drinkers.  I  believe  a  large 
number  of  the  population  are  abstainers. 

3595.  Did  you  inquire  of  Dr.  Montgomery  because  of 
the  connection  that  Cornwall  has  with  the  manufacture 
of  arsenic  ? — Partly  with  that  idea. 

3596.  Do  you  know  whether  many  workers  in  arsenic 
came  under  Dr.  Montgomery's  notice? — I  cannot  tell, 
so  far  as  the  Peazance  district  is  concerned. 
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3597.  With  regard  to  the  information  you  got  from 
London,  in  what  terms  did  you  ask  for  it? — I  took  the 
returns  of  St.  Thomas's  and  St.  Bartholomew's  from 
tlie  published  hospital  reports. 

3598.  I  cannot  answer  for  St.  Thomas's,  but  I  think 
in  St.  Bartholomew's  reports  the  alcohol  cases  are 
emimerated  separately  from  the  other  peripheral  cases. 
I  am  not  certain,  but  I  think  that  under  the  head  of 
multiple  neuritis  there  are  two  sub-headings — alcoholic 
and  multiple  ?—  I  can  give  you  the  exact  numbers. 

359G.  It  is  not  ihr  numbert  we  want,  but  rather  the 
way  in  which  you  iilistracted  those  figures  from  large 
statistical  tables? — I  have  a  table  here  which  1  had 
prepare!  for  \vj  own  purposes  of  reference.  It  shows 
the  way  in  which  they  arc  given  in  the  hospital  reports. 

3600.  That  is  just  the  point  I  wanted  to  know  ;  these 
are  medical  cases  of  neuritis? — Yes,  under  the  head  of 
alcoholism  at  St.  Bartholomew's. 

3601.  You  only  extracted  the  ones  under  the  head  of 
alcoholism  ? — Yes  ;  I  think  they  call  it  alcoholic  para^ 
lysis. 

3602.  I  ought  to  know  myself  in  the  case  of  St.  Bar- 
tholomew's but  I  do  not  feel  clear  at  the  moment.  All 
that  I  wanted  to  bring  to  your  attention  was  that  unless 
they  were  spoken  of  as 'alcoholic  a  large  number  of  the 
cases  of  neuritis  at  St.  Bartholomew's  would  be  diph- 
theritic?— Quite  so,  but  I  took  care  to  exclude  those. 
These  are  all  under  the  head  of  alcoholism ;  the  diph- 
theritic ones  I  think  you  will  find  separately. 

3603.  Have  you  had  an  opportunity  of  getting  any  in- 
formation from  Poor  Law  infirmaries  ? — I  have  en- 
deavoured to  do  so,  but,  unfortunaitely,  statistics  do  not 
seem  to  be  available. 

3604.  The  cases  from  Poor  Law  infimiaries  would  be, 
perhaps,  more  comparaible  with  your  figures  here  than 
those  from  hospitals,  would  not  they  ? — That  is  th©  case, 
hint  I  am  afraid  statistics  are  not  available.  I  have  en- 
deavoured to  get  them  from  the  East-end  of  London,  for 
instance. 

3605.  (T)r.  Whitelcggr.)  Have  you  been  ahle  to  ascer- 
tadn  the  percentages  for  Birmingham  or  Norwich? — 
Professor  Carter,  of  Birmingham,  hias  kindly  s^nt  me  th« 
numlbers,  but  hitherto  I  have  unfortunately  not  been 
aible  to  get  the  full  number  of  the  medical  cases  in 
order  to  work  out  the  percentage. 

3606.  You  have  obtained  the  numerator,  but  not  the 
denominator? — Quite  so?  I  should  like  to  say  that  when 
I  was  working  out  the  cirrhosis  of  the  liver  cases  it  was 
partly  the  experience  of  Birmingham  that  led  me  to 
look  up  our  Manchester  cases.  Dr.  Foxwell  had  been 
working  at  them  in  Birmingham,  and  I  find  that  as 
regards  cirrhosis  of  the  liver  our  Manchester  experience 
apparently  is  very  similar  to  that  of  Birmingham,  but 
as  to  the  percentage  I  am  sorry  to  say  I  have  not  got 
that  of  Birmingham. 

3607.  In  the  case  of  Cornwall,  did  you  make  applioa- 
tion  to  any  other  surgeon  than  the  one  whose  figures  are 
given  ? — I  have  not  done  so. 

3608.  You  did  not  make  any  application  to  Plymouth 
or  Tavistock  ? — No. 

3609.  The  Devonshire  towns,  probably,  would  receive 
the  cases  from  the  east  of  Cornwall  ? — Yes  ;  in  fact  I 
was  anxious  more  to  get  the  neuiitis,  which  is  looked 
upon  as  alcoholic,  and  to  keep  out  any  that  might  be 
due  to  arsenic  in  the  arsenic  centres. 

3610.  I  gath.er  that  you  have  obtained  the  figures  from 
Cornwall  and  Penzance  rather  by  reason  of  their  asso- 
ciation with  arsenic  ;  it  was  alcohol  that  you  wanted  ? — 
I  think  Sir  William  Church  referred  to  that.  I  meant  to 
say  iliat  I  wanted  to  know  whether  there  was  any 
alcoholic  rieuritis  or  evidence  of  arsenical  beer. 

,  3611.  No  relation  to  the  Int-al  rj-srnio  ?— -No. 

3612.  {Sir  Widiam  Church.)  I  thought  it  was  with  re- 
ference to  the  arsenic? — And  that  is  why,  of  course,  I 
■went  to  Penzance  rather  than  to  the  other  places. 

3613.  {Dr.  Whitelcgge.)  To  keep  out  of  the  way  of  the 
arsenic  ? — Yes. 

3614.  With  reference  to  Dublin,  in  your  book  you  men- 
tion beri-beri.  Have  you  followed  that  up  at  all  ?  Have 
you  seen  beri-beri? — Dr.  Conolly  Norman  very  kindly 
sent  me  a  copy  of  his  paimphlet,  which  contains  a. descrip- 
tion of  the  outbreak  in  the  Richmond  Asylum,  Dublin. 
At  the  time,  of  course,  I  carefully  went  through  it,  espe- 
cially as  we  know  that  some  of  the  arsenical  cases  have 
be-jn  confused  with  beri-beri  ;  but  as  far  as  I  can  gather 


from  hib  cases,  although  the  photographs  are  somewhat    j)^.  y 
similar  to  ovi  nases,  there  is  no  distinct  evidence  to  show  Krlyna 
that  his  outbreak  was  arsenical,  for  I  find  no  reference  — 
whatsoever  to  pigmentation,  for  instance,  and  such  skin  ^lar- 
lesions  as  to  have  met  with  here.    I  have  also  looked 
up  Dr.  ilanson's  work,  who  may  be  considered  to  be 
one  of  the  authorities  on  beri-beri.      I  may  also  say 
that  Dr.  IManson  has  seen  some  of  our  oases  here,  and 
in  his  bock  on  tropical  diseases,  in  giving  a  description 
of  beri-<bei!,  he  makes  no  reference  to  pigmentation.  Of 
course,  pigmentation  would  be  difficult  to  see  in  a  dark- 
skinned  race. 

3615.  You  could  see  nothing  approju?.hing  the  ordinary  (Edema 
oedema  of  beri-beri  in  the  recent  cases  here? — No.  but  I  cases  of 
should  like  to  say  in  that  connection  that  in  the  alco-  coholic 
holic  hearts  that  we  have  here  we  get  curious  odemas.  iieait.'' 
I  have  seen  localised  oedema  of  the  chest,  and  the 
oedfe/ma  uvcn  localised  to  the  scalp. 

3616.  Frequently  ? — Not  frequently. 

3617.  As  an  exceptional  condition? — Yes. 

3618  The  Koyal  Infirmary  figures  of  1898  were 
rather  exceptional,  were  they  not,  in  giving  a  lower 
propoition  than  usual  of  neuritis  cases? — They  were 
very  exceptional. 

3610.  I  see  there  is  another  peculiarity  in  the  figures 
of  that  year  ;  the  total  number  of  medical  cases  was 
greater  than  in  any  other  year.  Was  there  any  crowd- 
ing of  the  infii'mary  during  that  year  that  would  ac- 
count for  the  exclusion  of  neuritis  cases? — Not  that  I 
am  aware  of. 

3620.  There  was  nothing  exceptional  ? — No. 

3b21.  The  total  number  of  cases  reported  was  larger 
in  that  year,  was  it  not? — Yes,  I  noticed  that  myself, 
but  I  am  not  aware  of  its  exact  cause.  I  endeavoured 
to  check  that  point  by  turning  to  the  returns  of  the 
home-patients,  and  I  found  that  in  the  home-patients 
ill  the  year  1898  only  one  case  of  peripheral  neuritis  was 
met  with  by  the  visiting  medical  officers,  which  seemed 
to  show  that  they  were  not  kept  out  of  the  infirmary 
by  crowding  with  influenza  or  pneumonia  patients. 

3622.  {Chairman.)  YoM  conclude,  I  believe,  with  a  A  betti 
suggested  remedy  against  the  catastrophe  that  has  lately  system 
visited  their  neighbourhood.  You  suggest,  do  you  not,  public 
that  as  sulphuric  acid  is  liable  to  contain  arsenic,  that,  trol  ov 
therefore,  in  all  cases  where  it  is  to  be  applied  for  food  '  '"'ity 
purposes  or  for  beer  there  must  be  some  security  that  ' 
it  is  arsenic  f ree  ?— That  is  so.  ' 

3623.  You  approve  that  suggestion  thoroughly  ? — 
Thoroughly. 

3624.  You  say :  "  It  is  desirable  that  analytical 
laboratories  be  established  directly  under  the  control 
of  the  local  authorities,  but  subject  to  systematic  in- 
spection by  experts  acting  under  the  direction  of  the 
central  authoritv."  Do  rou  approve  of  that  sugges- 
tion ?— Yes. 

3625.  Who  do  you  refer  to  as  the  central  authority — 
the  Inland  Revenue  or  the  Local  Government  Board? — 
The  Local  Government  Board. 

3626.  This  should  be  a  systematic  inspection  on  the 
part  of  the  Local  Government  Board  as  the  central 
authority  of  all  these  analytical  laboratories  ? — Yes. 
There  should  be  local  analyses  which  might  be  directed 
and  checked  by  experts  appointed,  and  reporting  to  a 
central  authority.  It  is  not  a  question  merely,  I  take  it, 
of  sulphuric  aoid,  but,  as  I  have  suggested,  sulphuric 
acii  and  all  materials  used  in  the  manufacture  of  beer 
and  food  products  should  be  required  by  law  to  he 
arsenic  free  as  indicated  by  a  statutory  test,  and  that 
for  the  enforcement  of  the  same  it  is  desirable  that 
analytical  laboratories  be  established  directly  under 
the  control  of  the  local  authorities,  but  subject  to  sys- 
temai^ic  inspection  by  experts  acting  under  the  direc- 
tion of  the  central  authority. 

3627.  You  would  subject  these  materials,  whatever 
they  may  be,  to  a  secure  test;  that  is  to  say,  at  all 
stages  you  would  not  be  satisfied  with  any  analyses  of 
the  product,  but  3'ou  wish  to  establish  a  system  whereby 
all  materials  would  be  tested  which  might  by  anj^  pos- 
sibility contain  arsenic  ? — I  take  it  that  in  connection 
wTth  the  local  control  the  final  products  would  be 
te-t^l,  ;i7t]  that  those  chiefly  would  be  subjected  to 
analysis.  T  take  it,  further,  that  the  makers  of  these 
food  proilncts  would  throughout,  from  the  commence- 
m'e.nt  oF  the  matiufacture  to  the  final  form  of  the  food 
proclnct..  for  their  own  puri^oses  see  that  they  had 
adequate  analysis  proving  the  purity  of  their  materials. 
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Mr.  3628.  {Chairman.)  I  believe  you  are  a  Fellow  of  the 

.  Kirkhy.  Linnean  Society,  a  i'ellow  of  the  Royal  Microscopical 
Society,  a  pharmaceutical  chemist,  and  lecturer  on 
'  phamiacognosy  at  Owens  College,  Manchester? — Yes. 

3629.  I  think  you  have  taken  a  prominent  part  in  the 
analytical  work  connected  with  this  inquiry  'i — I  have. 

3630.  We  shall  be  glad  if  you  will  give  us  the  results 
ojf  some  of  your  inquiries  ? — I  had  some  of  these  sus- 
pected beers  submitted  to  me  by  Dr.  Kelynack,  and  I 
immediately  found  that  there  was  a  difficulty  in 
analysing  them  in  the  ordinary  way,  that  is,  by  using 
Marsh's  test  and  Reinsch's  test.  I  saw  the  necessity 
of  finding  out  the  most  delicate  method  that  could  be 
used  for  detecting  arsenic,  and  I  therefore  had  recourse 
to  Gutzeit's  test,  which  consists  of  acting  upon  zinc 
with  either  hydrochloric  acid  or  sulphuric  acid  for  the 
evolution  of  hydrogen,  and  in  the  presence  of  arsenic 
there  is  produced  arseniuretted  hydrogen,  which,  acting 
upon  a  piece  of  paper  moistened  with  silver  nitrate  or 
mercuric  chloride,  gives  charaicteristic  colours.  I 
adopted  the  mercuric  chloride,  which  is  an  improve- 
ment on  the  older  method  of  using  silver  nitrate.  My 
experience  confirms  the  fact  that  it  is  an  improvement. 
Because  of  the  difiiculty  I  had  in  detecting  arsenic  with 
the  ordinary  tests  I  had  recourse  to  Guizeit's  test, 
by  means  of  which  I  obtained  the  results  set  forth 
in  my  communication  and  in  tha  book  which  Dr. 
Kelynack  and  myself  have  published.  The  oppor- 
tunities for  applying  this  test  and  arriving  at  an  esti- 
mate of  its  value  have  been  great.  One  of  the  laigesi 
breweries  in  the  Manchester  district  submitted  for  exa- 
mination all  the  different  beers  which  they  had  upon 
the  premises,  as  well  as  others  which  were  specially 
brewed,  with  a  view  to  elucidate  the  matter  in  hand, 
and  in  order  to  estimate  aright  the  influence  of  sulphur 
coinpounds  which  are  apt  to  interfere  with  the  test.  I 
made  a  considerable  number  of  experiments,  and  I  had 
a  sample  of  beer  brewed  with  an  average  amount  of 
glucose  free  from  arsenic  and  a  good  proportion  of  sul- 
phurous preservative.  I  may  say  that  the  quantity 
used  was  aboat  an  ounce  of  potassium  meta-bisul- 
phite  to  the  bai-rel ;  I  was  able  in  that  way  to  esti- 
mate the  amount  of  influence  the  sulphur  compounds 
•would  be  likely  to  have  in  invalidating  the  test.  From 
the  figures  which  I  have  given,  I  think  it  will  be  clear 
that  I  have  been  able  tr-  come  to  a  safe  conclusion 
ivith  regard  to  the  quantities  which  I  have  stated  were 
present  in  the  beers.  Although  a  process  of  estimation 
such  as  this  ajopears  to  lack  that  definiteness  which  is 
■ascribed  to  a  gravimetric  analysis,  it  is  questionable  if 
really  it  is  less  accurate  when  the  numerous  operations 
of  a  gravimetric  analysis  are  considered.  But  no  fur- 
ther claim  is  made  for  the  following  figures  than  that 
they  are  close  approximations  to  the  actual  proportion 
of  arsenic  present  in  the  beers.    In  order  to  safeguard 

suits  in  important  examination  of  this  character  and  to  arrive 

rious  beers  results  which  might  be  presented  with  some  degree 
)m  Man-  of  confidence,  it  has  been  necessary  to  make  many 
ester  dis-  hundreds  of  experiments.  In  the  following  tables  the 
ct,  results  of  the  estimations  are  expressed  in  grains  of 

arsenious  oxide  (white  arsenic,  As^Og)  per  gallon. 
From  a  purely  scientific  point  of  view  it  would,  perhaps, 
have  been  preferable  to  use  the  element  arsenium  (As) 
as  the  basis  of  calctilation,  but  I  have  adopted  the 
former  alternative  in  order  to  facilitate  a  correct  ap- 
prehension of  the  dosage. 


Table  of  Beers,  Porters,  Stout,  &e. 

BREWERY  A. 


BREWERY  B. 


Article. 


1.  Draught  beer 

3.  Bottled  ale 
•I- 


Remarks. 


Bougl.t  since  outbreak. 

Bought  Xov.  27. 
From  l>rewery  ;  brewed  Aug.  S. 
„         „  „      Sov.  9. 

Oct.  29. 


Arsenious 

Article. 

O.xide,  Grains 

Remarks. 

per  Gallon. 

7.  Draught  bitter 

Nil 

From  brewery  ;  brewed  Nov.  15. 

8.  Bottled  stout  - 

Very  faintest 

7. 

trace. 

9.  Pale  ale 

Faintest  trace  - 

14. 

10.  Draught  stout  - 

0-03  - 

14. 

11.  Pale  ale  - 

0-16 

Bought  Nov.  15. 

12.  Draught  ale 

1-40 

jTrom  brewery,  September. 

BREWERY'  C. 

13  Beer  •      -  - 

Xil 

From  breweiy  ; 

malt  only. 

14.          -  * 

10.    tT  Ol  L 

" 

ditto 

ditto. 

16.  £>e6r  • 

ditto 

ditto. 

17.    „    -      -  - 

!•              .            -  - 

t  ditto 

ditto. 

IS.    „    -      •  - 

Very  faintest 

ditto 

ditto. 

trace. 

19.     „     -      •  - 

Very  faintest 

ditto 

ditto. 

trace. 

20-    „    -      -  - 

0-01 

ditto 

Malt  and 

Glu- 

cose. 

21.     „    ■      -  - 

0-04  - 

ditto 

ditto. 

22.     .      -       -  - 

0-04  - 

ditto 

ditto. 

23.  Pale  ale  - 

0-05  - 

ditto 

ditto. 

24.  Beer  - 

ditto 

ditto. 

25.    „     -      -  - 

0-07  - 

ditto 

ditto. 

26.     „     -      -  - 

0-07  - 

ditto 

ditto. 

27.     „    -      -  - 

0-08  - 

ditto 

ditto. 

28.     „     -      -  - 

0-09  - 

-   '  ditto 

ditto. 

29.     „     -      -  - 

0-09  - 

ditto 

ditto. 

30.     „     -      -  - 

0-10  - 

ditto 

ditto. 

31.     „     -      -  - 

0-11  - 

ditto 

ditto. 

32.  Stout 

0-14  - 

ditto 

ditto. 

33.  Beer  - 

6-14  - 

ditto 

ditto. 

34.     „     -  - 

0-14  • 

ditto 

ditto. 

35.     „     -       -  ■ 

0-14 

ditto 

ditto 

36.     „     -       -  - 

0-18  - 

ditto 

ditto 

37.     „     -       -  - 

0-20  - 

ditto 

ditto. 

BREWERY  D. 

38.  Stout 

Faintest  trace  - 

From  brewery. 

39  Bitter  beer 

0-07 

ditto. 

40.  Best  XX  - 

0-07  - 

dicto. 

41.  Common  X 

0-C9  - 

ditto. 

BREWERY  E. 

42.  X  ale 

Xil 

From  brewery. 

43.  Scout 

ditto. 

44.  Luncheon  ale  - 

ditto 

BREWERY  F. 

45.  Best  beer  - 

Nil 

From  brewery 

46.  Stout 

ditto 

47.  Common  beer  - 

0-03 

ditto. 

BREWERY 

G. 

!  --1 

48.  Beer        -      -  !  -Ml 

From  Brewery. 

II'.  Kirkb!j. 


2o  Mar.  190L 
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BREWERY  H. 


BREWING  GLUCOSE  AND  INVERT  SUGAR. 


25  Mar.  1901. 


Faintest  trace  - 

j  From  brewery. 

— 

VARIOUS. 

A  rsenious 
Oxide,  Grains 
per  Gallon. 

Remarks. 



611.  Beer 

Nil 

Bought. 

51.     ,,    •      -  - 

-  ditto. 

52.     „     -       -  • 

-  ditto. 

63.     „     -       •  • 

-  ditto. 

54.     „     -       -  • 

-  ditto. 

55.     „     ■       ■  - 

-  ditto. 

56,     „  - 

-  ditto. 

57.     „     -       -  • 

-  ditto. 

58.     „     -       -  - 

-  ditto. 

59.     „     -       -  . 

-  ditto. 

ft).     „     -       .  . 

-  ditto. 

61.     „     -       -  . 

n         -        -  - 

-  ditto. 

62.     „     -       -  - 

-  ditto. 

63.     „     -       -  - 

-  ditto. 

64.     „     -       -  - 

-  ditto. 

FROM  PATIENTS. 

65.  Beer  - 

Nil      -      -  - 

Brewer  J  A.   November  28. 

66.     „  - 

0-02  - 

-  ditto. 

67.     „    -      -  - 

0'03  - 

-  ditto. 

68.  Stout 

0-04  - 

-  ditto. 

69.  Beer  - 

0-07  - 

Brewery  C 

70.     „    -      -  - 

0-07  - 

71.  Porter  - 

0-08.  - 

Brewery  C.   November  28. 

72.  Beer- 

0-14  - 

Brewery  A. 

72.    „     .      -  - 

0-14  - 

-  ditto. 

The  various  beers,  etc.,  may  be  placed  in  four  groups  : 

(a)  Exceeding  0"1  (^'y)  gr.  AS4OG  per  gallon. 

{h)  Exceeding  0-03  (y^g)  gr.  hs.^^  per  gallon,  but 
less  than  0"!  gr. 

(c)  Less  than  0'03  {^q)  gr.  hs,f)^  per  gallon. 

{d)  Gave  no  reaction  in  one  hour  by  the  method 
adopted,  and  returned  as  arsenic  free. 

The  Bipedmen  marked  No.  12  is  Troithy  of  special 
notice.  lit  was  speedily  recognised  as  having  a  very 
uaiusuaJ.  effect  upon  the  persons  drinliing  it,  and  as 
early  as  Novemlber  7  tihe  brewer  had  it  submitted  to 
analysis,  but  nothing  deleteirioius  Wras  found  in  it. 
Hioiweiver,  other  samples  were  sent  for  examination, 
ajid  tihetre  were  vario'usly  reported  upon  as  severally 
conrtSainiing  0'6gr.  (afpproximately)  per  galJooa,  l-12gr. 
per  gallon,  and  l-36gr.  per  gallon.  Without  any  pre- 
vilous  jxreparation  this  beer  gave  a  distinct  mirror  in 
a  Marah-'Beirzelius  tube  upon  being  heated  for  one  hour  ; 
tliere  was  no  difficulty  in  obtaining  distinct  recognisable 
crystals  of  arsenious  oxide  with  Reinsdh's  test.  Nos. 
18  and  19  were  brewed  from  all  malt  and  hops,  but 
were  nevertheless  eontaminaited  with  arsenic.  The 
bretwtiing  miaterials  of  this  pailticular  firm  were,  with 
Ithe  exception  of  the  brewing  sugars,  found  to  be  free 
from  arsenic.  Subsequent  '»rews,  however,  have  been 
found  to  be  free  from  arsenical  contamination.  The 
suijgestion  that  arsenic  is  present  in  the  brewing  appo- 
raltais,  such  as  indiarubber  tubing,  is  worth,  investi- 
gating ;  but  a  much  more  likely  source  of  contamination 
is  to  be  found  in  the  wooden  plant  of  the  brewery, 
which  h-as  been  used  for  brewing  arsenical  beers  for  at 
Arsenic  per-  least  several  months,  as  well  as  in  the  yeast,  whicJi 
lapa  remains  will  probably  be  found  to  be  contaminate'd  with  arsenic 
in  brewing  after  having  undergone  a  period  of  fermentation  in  an 
^lant  .arsenical  beer. 


Article. 


As^Og  ])er  Cent. 


Mr. 

  W.  Kirhy 

Reaction  with  o- 
Litmus.  '^^ 


English. 


I.  Invert  sugar 

2 

3. 

4- 
5. 

6.  Glucose  - 


(for  stout)  - 


9. 
10. 
II. 


Acid. 
Neutral. 
Acid. 


American. 


12. 

Glucose  - 

Nil 

Faintly  acid. 

13. 

J) 

JJ 

Neutral. 

14. 

jj 

J) 

> 

15. 

>> 

• 

16. 

)) 

» 

17. 

j> 

18. 

i1 

19. 

» 

JS 

)» 

20. 

9> 

21. 

J) 

)i 

Unknown  Origin. 

22. 

Glucose  - 

Nil 

Acid. 

23. 

J) 

24. 

>j 

Faintest  trace. 

» 

25. 

JS 

>j 

5 

26. 

s> 

n 

The  proportion  of  sugar  used  for  displacing  malt  Amount  0: 
varies  within  very  wide  limits.  Some  brewers  do  not  g'^^^ose  ust 
exceed  51b.  of  sugar  per  barrel  of  36  gallons  ;  this 
quEuitity  represents  about  10  per  cent,  of  malt.  Others, 
however,  use  very  much  more,  displacing  as  much  as 
30  or  40  per  cent,  of  malt.  In  one  instance  we  have 
found  as  much  as  50  i^er  cent,  of  tire  malt  to  be  substi- 
tuted by  sugar.  Beer  No.  12  was  brewed  from,  produce 
of  these  proportions.  Arsenical  glucose,  containing 
0'04  per  cent,  of  arsenious  oxide,  was  used ;  ithe  quan- 
tity of  beer  produced  at  the  gravity  stated  by  the  brewer 
indicated  that  it  contained  the  soluble  matter  of  |lb.  of 
sugar  per  gallon — equivalent  to  2  gr.  of  arsenious  oxide. 
From  the  table  it  will  be  seen  that  analysis  only  dis- 
covered about  tliree-quarters  of  this  quantity.  It  is 
extremely  likely  that  the  yeast  is  responsible  for  some 
of  the  deficiency  as  well  as  the  brewing  plant,  which  has 
certainly  been  found  to  contaminate  subsequent  brews 
mad©  with  arsenic-free  ingredients. 

3631.  You  say  as  early  as  November  7th  the  brewer 
had  this  beer  submitted  to  analysis,  but  nothing  dele- 
terious was  found  in  it.  Also,  that  other  samples  were 
sent  for  examination,  and  these  were  variously  re- 
ported upon  as  severally  containing  O'Sgr.  (approxi- 
mlately)  per  gallon,  l'12igT.  per  gallon,  and  l-36gr.  per 
gallon  ? — suppose  the  analyst  had  not  had  'his  attention 
specially  direobed  to  the  possible  presence  of  arsenic. 

3632.  Was  it  the  brewer's  own  analyst? — ^It  was  an 
analyst  whom  they  employed  for  the  puirpose. 

3633.  Tdiis  was  prdbably  before  the  outbreak  took 
place? — 'It  vras  on  November  7th — ^beTore  the  outbreak 
was  known  of  in  Manchester  at  a,!!. 

5634.  (<S'(7-  William  Church.)  I  suppose  it  was  very 
likf'ly  sent  to  the  public  analyst  of  the  district? — I 
thinik  it  was  sent  to  a  neighbouring  town. 

3655.  It  would  be  sent  in  the  same  manner  as  if 
a  public  analyst  had  to  analyse  it  for  adulteration? — 
Prediselj. 

3636.  Not  to  look  for  poisonous  ooiUtamination,  but 
only  for  adulteration  ? — il  think  it  was  sent  with  a  view 
to  knowing  whether  tliere  really  was  anything  harmful 
in  the  beer  ;  beoause  this  brewer  had  had  complaints 
about  tflie  quality  of  his  beer,  and  that  it  was  douig  an 
injury  to  the  drinkers. 

3637.  {Chairman.)  On  the  7(th  of  Novemiber  some  sus- 
picion might  have  arisen  as  regar3s  poison? — should 


Beer  sus- 
pected by 
consumers 
before  caus 
of  contamii 
ation  dis 
covered 
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of  Bos- 
sugars 
iers  ex- 
ed. 


;  fol- 
ic coin- 


think  there  was  a  suspicion  in  his  nnnd  when  he  sent 
the  beer. 

3638.  As  regards  future  safeguards,  you  agree,  do  you 
not,  that  it  is  most  iinporitiant  to  have  sometihing  like 
uniformjity  in  regard  to  analysis? — ^Most  decidedly. 

3639.  Judging  by  the  results  of  the  analyses,  you 
admit  thiat  tliere  is  considerable  viaiiety  as  regards  the 
tests  applied  to  the  same  sample  of  beer? — Not  only 
with  regard  to  the  variety  of  teats,  but  with  regard 
to  the  different  metliods  in  which  different  analysts 
manipulate  the  different  tests. 

3640.  Before  you  can  get  complete  security  against 
poison  you  think  the  whole  sysitem  of  analysis  should 
be  unifoimn? — think  so. 

3641.  Numbers  18  and  19,  you  say,  were  brewed  froan 
all  malt  and  hops,  but  were  neveartiheless  contamiinaited 
with  arsenic.  You  say,  "  very  faintest  trace  "  in  each 
case :  therefore  when  you  say  "  contaiminated  with 
arsenic,"  were  tliey  contaminated  to  such  an  extent 
as  by  amy  possibility  to  be  injurious  to  life? — Not 
being  a.  medical  man  I  would  not  liJie  to  giive  an  opinion 
upon  that  :  at  the  same  time  they  were  decidedly  less 
than  1-lOOtli  of  a  grain  per  gallon. 

3642.  (Sir  William  Church.)  Do  you  think  that  the 
analyst  to  whom  this  beer  marked  No.  12  was  first 
sent  ever  examined  it  with  a  view  to  detecting  ar>senic? 
— I  would  not  like  to  say.  One  does  not  know  what 
math'od  he  followed  in  the  examiinabion  of  the  beer. 
It  would  be  presumptuous  of  me  to  say. 

3643.  It  is  rather  important  that  we  should  know 
whether  'his  attention  was  directed  to  it,  and  whether 
he  did  look  for  arsenic,  or  whether  he  only  looked  for 
substances  wihiohi  were  known  by  former  experience  tO'  be 
in  beer,  and  might  be  prejudicial,  such  as  Cocoulus  Indi- 
cus  and  other  things  which  I  should  call  adulterants 
rather  than  contaminations.  I  suppose  you  do'  not  know 
what  the  terms  of  the  reference  to  him  were? — No.  I 
think  it  was  a  sample  of  beer  sent  to  him  asking  if  there 
was  anything  deleterious  in  it.  I  have  no  means  of 
knowing  whether  anyone  at  that  time  had  any  idea  that 
-arsenic  was  likely  to  be  present  in  beer. 

3644.  If  there  was  an  idea  that  the  ibeer  had  been 
poisoned  by  a  servant  one  thing  he  would  look  for  would 
be  tartar  emetic,  would  it  not '? — I  should  think  so. 

3645.  So  much  depends  upon  th.e  request  made  to  him 
as  to  fhe  nature  of  the  analysis.  It  would  be  very  dis- 
turbing to  the  public  generally  if  a  professional  analyst 
had  a  sample  of  beer  oontaiiiing  so  muohi  as  tliis  sent 
to  him,  and  he  said  it  contained  none.  But  if  he  did 
not  look  for  it  it  is  a  very  different  m^atter  ? — Exactly  so. 
What  was  in  tlie  brewer's  mind  was  that  he  knew  the 
public  were  not  drinking  his  beer.  I  do  not  know  what 
the  analyst  was  asked  to  look  for, 

3646.  If  he  was  asked  to  look  for  poisonous  substances 
in  the  beer  it  seems  to  me  that  he  was  guilty  of  either 
a  great  mistake  or  great  laxity  in  his  examination.  If 
he  was  not  asked  to  look  for  poisonous  substances  in  the 
beer  he  might  have  understood  it  only  as  seeing  whether 
the  beer  was  in  a  wliolesome  state. 

3  4  .  {('':airinaii.)  You  have  given  us  a  long  list  of 
samples.  Do  you  know  how  many  of  these  used  Bos- 
todk  s  .sugar?  Do  you  differentiate  between  those  that 
were  using  Bostock's  sugar  and  those  that  were  not? — 
I  can  hand  in  a  list  of  those  that  I  do  know  were  using 
Bostodi's  sugar.  I  know  of  my  own  knowledge  that 
breweries  A,  B.  and  C  and  D  used  Bostock's.  With 
regard  to  F,  this  firm  does  not  admit  to  using  any  brew- 
ing sugar  whatever. 

3648.  Have  you  found  any  arsenic  in  any  beer  or  other 
materials  which  you  have  analysed  which  were  obtained 
from  people  disconnected  with.  Bostock's  firm  altogether? 
— I  have  no  further  knowledge  than  what  I  have  just 
said  on  this  point. 

3649.  Numbers  18  and  19,  which  were  brewed  from  all 
n;alt  and  hops,  would  be  excepted,  would  they  not? — 
Yes.  They  were  breaved  in  a  brewery  which  previously 
used  Bostock's  sugar  in  the  m^aniifacture  of  their  beers. 

3650.  (Professor  Thorpe.)  I  should  like  to  ask  you  pre- 
cisely what  you  mean  when  you  say  that,  "To  ascertain 
with  anything  like  certainty  the  absence  of  arsenic  from 
a  complex  organic  liquid  like  beer  by  means  of  any  of 
thiB  usual  testa  is  a  matter  of  more  than  ordinary  diffi- 
culty." What  leads  you  to  say  that  ? — To  take  the  beers 
I  have  exnmined  :  I  found  with  Marsh's  test  that  I  could 
not  say  with  any  certainty  that  beer  was  free  from 
arsenic. 


3651.  What  do  you  exactly  mean  by  the  "  usual  tests  "  ?  J^f^ 

— Marsh's  test  and  Reinsch's  test.  ]('  Kirkby. 

3652.  But  you  may  have  to  do  certain  preliminary  \iT.~ifiAi 
operations  with  this  "complex  organic  liquid''  before  '-J 

you  apply  Marsh's  or  Reinsch's  test  to  it  ? — Precisely  so. 

5653.  Assuming  .tliat  you  have  done  that  preliminaiy 
work,  does  it  make  it  difficult  to  apply  the  Beinsch  or 
the  Marsh  test  ? — To  what  preliminary  operation  do  you 
refer  in  connection  with  the  oxidation  of  the  orgianic 
matter  ? 

3654.  The  disturbing  presence  of  preservatives? — 
First,  with  regard  to  the  destruction  of  the  organic  mat- 
ter, there  is  the  danger  of  liaving  arsenic  in  your  acids, 
particularly  sulphuric  acid.  I  found  veiy  great  difiiculty 
ui  getting  sulphuric  acid  free  from  arsenic.  In  the  case 
of  distilling  the  organic  residue  with  hydrochloric  acid 
there  is  a  difficulty  in  getting  the  hydrochloric  acid  free 
from  arsenic — that  is  with  regard  to  getting  the  clean 
liquid  to  submit  to  Marsh's  test.  Again,  I  have  found 
a  difficulty,  after  the  liquid  has  been  put  into  the 
generator,  in  coming  to  a  conclusion  with  regard  to  the 
de2Josit  which  I  obtained  in  the  Marsh-Berzelius  tube. 
I  find  when  I  have  zinc,  which  not  uncommonly  con- 
tains a  large  quantity  of  carbon,  that  there  is  sometimes 
a  white  film  formed  apparently  of  sulphur.  When 
arsenic  is  present  in  a  very  minute  quantity  the  forma- 
tion of  hydrogen  sulphide,  due  to  tho  slight  reduction 
of  sulphuric  acid,  causes  the  production  of  a  yellow  ring 
of  arsenic  sulphide  instead  of  an  arsenium  mirror. 
These  are  a  few  of  the  difficulties  that  have  occurred  to 
me  in  connection  with  Marsh's  test. 

3655.  Confining  ourselves  for  the  moment  to  beer, 
what  is  the  particular  difficulty  in  applying  the  ordi- 
nary metliods  of  isolating  the  arsenic,  say,  by  the 
agency  of  sulphuretted  hydrogen  in  arsenicated  beer  in 
a  form  you  can  subsequently  treat ;  where  is  the  great 
chemical  difficulty  there  ? — Tlie  first  trouble  that  pre- 
sented itself  to  my  mind  was  to  operate  upon  a  suffi- 
cient quantity  of  beer  to  get  a  weighable  precipitate. 
I  should  hardly  feel  justified  in  attempting  to  weigh  less 
than  a  milligramme  of  arsenium  sulphide.  Supposing 
the  beer  contained  l-20th  of  a  grain  per  gallon,  that 
would  mean  I  should  have  to  operate  upon  something 
like  a  quart  of  beer.  After  passing  such  a  liquid  as 
beer  through  all  the  oj)erations  necessary  for  the  separa- 
tion of  that  arsenium  sulphide,  I  should  have  grave 
:louJbts  in  my  mind  as  to  the  actiial  quantity  separated, 
representing  the  original  quantity  of  arsenic  in  the 
beer. 

3656.  Are  these  difficulties  that  you  speak  of  what 
you  yourself  actually  experienced,  or  are  they  set  up 
from  your  inner  consciousness,  having  set  them  aside 
in  favour  of  Gutzeit's  test,  to  which  you  eventually 
came? — Marsh's  test  is  the  one  I  have  originally  and 
always  used  for  the  examination  of  my  sulj^huric  acids. 
In  applying  Marsh's  test  in  the  first  instance  in  these 
beers  I  found  very  great  difficulty  indeed.  In  the  first 
instance  the  test  was  applied  to  the  beer  itself,  with- 
out any  attempt  to  remove  the  organic  matter,  and  that 
(juite  failed.  With  regard  to  the  trouble  with  the  zincs 
and  acids,  I  have  had  an  opportunity  of  examining  a 
very  large  number ;  I  do  not  know  how  many  I  have 
examined,  but  I  shall  be  glad  to  give  you  the  number 
should  you  so  desire.  I  ha.ve  only  once  come  across  zinc 
that  is  quite  or  almost  quite  arsenic  free. 

3657.  What  is  the  metal  that  you  do  actually  now  use 
for  the  generation  of  hydrogen  in  the  Gutzeit  test? — 
Zinc. 

3658.  You  still  use  zinc  and  sulphuric  acid  ? — Yes ; 
but  in  the  Gutzeit  test  the  difficulty  is  got  over  in  this 
way  I  have  not  to  jDush  everything  to  an  extreme  ;  I  can 
eliminate  the  influence  of  the  zinc  and  the  acid  by 
taking  a  given  time  for  the  reaction  ;  that  is  to  say,  I 
know  that  a  c-ertain  quantity  of  zino  with  a  certain 
quantity  of  acid  in  a  certain  time  will  give  me  a  reaction 
due  eitheri  to  the  acid  or  to  the  zinc.  By  reducing  that 
to  one-half  I  am  able  to  eliminst  i  the  distux'bing 
influence  of  the  arsenic  from  the  test. 

3559.  You  mean  that  you  are  to  that  extent  able  to 
minimise  the  effect? — Yes. 

3660.  But  surely  you  must  know  of  other  tests  which 
get  over  your  difiiculties,  whicii  do  not  entail  the  use 
of  sulphuric  acid  containing  arsenic,  or  zinc  containiui.^ 
arsenic,  or  any  other  materials  containing  arsenic,  and 
which  are  available  to  you  ? — Yes  ;  I  may  use  alu- 
minium or  magnesium. 

3661.  But  you  know  no  methods  which  would  oiiablo 
you  to  get  out  the  arsenic  from  the  beer  of  a  ditt'erent 
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order  from  those  you  have  mentioned,  where  the  chemi- 
W.  Kirkhij.   o^ls  you  use  come  under  no  suspicion  of  containing  ar- 
—        senic  ?  I  do  not  apprehend  exactly  what  is  in  your  mind 
25  ?Iar.  1901.  in  this  preliminary  statement  of  yours,  wlhere  you  say 
that  it  is  a  matter  of  more  thjn  ordinary  difficulty  to 
get  arsenic  free  from  a  complex  organic  liquid? — The 
large  amount  of  organic  matter  to  be  dealt  with  as  com- 
pared with  the  small  amount  of  arsenic  is  what  is  in 
my  mind. 

3652.  Wliat  I  mean  is  that  of  complex  or  organic 
hquids  perhaps  beer  is  one  of  the  simplest.  It  is  in- 
finitely more  siimple  than  the  contents  of  a  stomach 
which  occasionally  one  has  to  search  for  arsenic? — Per- 
haps I  ought  to  have  laid  a  httle  more  stress  upon 
the  small  arsenical  content  of  the  beer. 

3663.  The  point  is  that  you  yoursdf  have  come  to 
the  conclusion  that  of  all  tests  you  know  of  the  Gutzeit 
test,  as  modified  by  you,  is  the  most  satisfactory? — In 
my  hands. 

3664.  I  believe  no  one  has  had  more  experience  with 
that  test  than  you  have? — ^I  should  not  like  to  say 
that. 

3665.  Tour  name,  I  understand,  is  rather  identified 
with  the  present  application  of  that  test,  and  you  are 
connected  in  the  contemiporaiy  literature  with  that  test  ? 
—Yes. 

3665.  The  one  difficulty  that  appears  to  me  connected 
With  the  application  of  the  Gutzeit  test  is  the  fact  that 
it  is  not  essentially  a  quantitative  method? — That  is 
so. 

3667.  You  try  to  make  it  a  quantitative  method? — 
I  should  not  like  to  say  tliat  I  have.  It  has  been  used 
as  a  quantitative  ms^thod  previously. 

3668.  But  hoiw  do  you,  by  the  application  of  the 
tests,  get  the  numbers  you  have  given  ? — I  have  here  a 
set  of  standard  colours  which  I  have  obtained  showing 
what  one  gets  with  various  quantities  of  arsenic,  which 
are  stated,  by  using  a  given  quantity  of  metal — zinc — 
a  given  quantity  of  acid,  and  operating  for  a  given  time. 

3669.  I  think  we  ought  to  be  quite  clear  about  this. 
What  you  do  praoticaly  in  order  to  produce  your  stan- 
dard tests  is  T^o  introduce  definite  quantities  of  arsenious 
oxide,  in  Mis  case  a  one-hundredth  of  a  milligramane, 
m  ihis  case  one  two-hundredth,  and  in  ihat  case  one 
three-hundredth  of  a  milligramme? — Yes. 

3670.  Thait  you  introduce  in  what  ?  In  a  definite 
quantity  of  liquid? — Yes. 

3671.  And  in  that  particular  apparatus? — ^Yes. 

3672.  With  a  definite  amount  of  zinc  ? — Yes. 

3673.  And  a  definite  volume  of  sulphuric  acid  ? — ^Yes. 

3674.  And  then  you  place  on  this  tube  a  piece  of 
paper  moistened  vrith  a  soilution  of  the  chloride  of  mer- 
cury ? — Yes. 

3675.  And  you  expose  the  gas  which  comes  away  to 
the  action  of  that  paper  for  a  definite  length  of  time  ? 
—Yes. 

3676.  How  long  ? — Previously,  I  exposed  it  for  a 
given  length  of  time — most  of  these  were  exposed  for 
one  hour.  I  may  mention  these  quantities  were  not 
obtained  with  this  apparatus  ;  they  were  obtained  with 
culbes.  That  was  before  I  devised  this  method  of  pass- 
ing the  gas  through  these  bulbs.  Now,  however,  I 
have  come  to  the  conclusion  that  it  is  better,  instead 
of  fixing  a  given  time  for  the  gas  to  be  evolved,  to  take 
a  given  quantity  of  zinc  and  quantity  of  sufficient  used 
acid  to  dissolve  the  whole  of  the  zinc.  In  this  way  I 
am  quite  sure  of  geftbing  a  given  and  a  comparahle 
amount  of  arseniuretted  hydrogen  passing  through  the 
bulbs.  If  I  am  operating  upon  a  number  of  substances, 
and  I  am  quite  sure  of  having  a  uniform  sample  of  zinc, 
I  think  a  time  exposure  suffices  ;  ibut  I  find  that  there 
is  a  very  marked  diiference  in  the  zincs  one  obtaiins 
in  the  market  in  the  rate  at  w-hicli  they  evolve  hydro- 
gen when  treated  with  dilute  acids.  At  the  present 
time,  therefore,  I  think  it  is  better  to  use  a  given 
weight  of  zinc,  and  suibmit  that  to  the  action  of  a  given 
weight  or  volume  of  sulphuric  acid,  and  allow  the  gas 
to  pass  through  here  (indicating)  until  it  is  dissolved. 

3677.  May  I  point  out  to  you,  what  no  doubt  you 
already  know,  tihat  the  ease  with  which  the  zinc  dis- 
engages its  hydrogen  stands  in  some  connection  with 
•fcjie  amount  of  impurity  it  contains? — ^Precisely  so.  The 
purer  it  is  the  less  rapid  ;  that  is  my  experience. 

3678.  Therefore,  if  you  use  very  pure  materials,  the 
Durest  obtainable  form  of  zinc  and  the  purest  obtain- 


able form  of  sulphuric  acid  wiliich  you  would  wish  to 
use,  the  ease  with  which  you  make  your  arseniuretted   p^^.  Kirk 
hydrogen  within  a  limited  time — ^because  it  is  a  limited  — 
time— 'the  extent  of  the  action  would  be  very  largely  25  M^ir.  II 
modified? — ^Tlnait  was  the  potinit  of  my  remark  wliich 
I  made  just  now,  wilien  I  saiid  I  find  it  is  better,  in 
view  of  that  fact,  to  take  a  given  quantity  oi  aLnc  and 
conJtjinue  the  action  until  the  whole  of  the  zilnc  is 
dissolved.     In  this  way  I  get  rid  of  the  whole  of  that 
difficulty.    If  I  take  a  given  weight  of  zinc,  I  must  get 
by  means  of  that  a  given  volume  of  hydrogen,  however 
long  the  action  is  continued.    1  can  quite  confirm  what  "Jjl 
you  say,  that  the  pui'est  forms  of  zinc  are  extremely 
slow  to  begin  the  reaction,  and  also  they  are  extremely 
slow  to  continue  it. 

3679.  The  point  about  that  is  that  there  is  here 
an  element  of  insensitiveness  in  your  method,  it  seems 
to  me,  inasmuch  as  it  has  to  be  prolonged  in  order  to 
get  the  end  result  over  a  comparatively  long  period  of 
tume  ? — ^I  find  even  tliat  with  a  very  pure  sample  of 
zinc,  7  grammes  will  dissolve  in  3^  to  4  hours. 

3680.  You  have  to  spend  that  amount  of  time  before 
you  get  anything  like  an  end  result,  tlie  end  result 
being  only  of  a  comparatively  limiited  value,  I  venture 
(to  say  With  all  submission,  inasmuch  as  it  is  only 
a  very  approximate  determinalbion  of  the  quantity, 
and  rather  tends,  I  tliink,  to  invalidate  the  test,  or 
ait  all  events  is  a  disadvantage  towaixls  its  general 
adoption,  especLally  in  view  of  the  fact  tliait  you  can  get 
out  the  arsenic  by  other  methods  which  do  not  involve 
tihe  use  of  materials  containing  arsenic,  and  in  which 
the  end  result  can  be  obtained  in  a  comparatively  sliort 
ttme,  and  wiitJi  a  veiy  mudi  higher  degi>ee  of  quanltta- 
tilve  accuracy  ? — That  is  so. 

3681.  You  found  it  necessary  to  modify  the  original 
Gutzeit  test? — Yes. 

3681.  And  you  found  that  on  account  of  the  dis- 
turbing infiuence  of  the  sulphuretted  hydrogen  ;  is  that 
not  so? — BeJfore  I  used  this  apparatus  and  before  I 
tested  the  beers  I  removed  blie  sulphurous  acid  by- 
adding  a  small  quantity  of  aoid  in  oi-der  to  dissociate- 
any  sulphurous  acid  that  might  be  present  in  a  fixed 
form,  sucli  as  the  meta  bi-suliphites,  and  evaporating: 
the  liquid  to  a  small  quantity.  I  thus  managed 
to  get  rid  of  nearly  the  whole  of  the  sulphur  com- 
pounds, the  sulphurous  action  which  mi'ght  staai  the 
paper.  Now,  however,  I  do  not  trouble  to  do  that  at 
all.  I  am  able  to  put  the  beer  into  the  apparatus  and 
pass  the  gas  through  with  the  certainty  that  the  whole 
of  the  sulphuretted  hydrogen  is  removed  in  the  bulbs. 

2683.  You  place  in  these  small  bulbs  a  solution  of 
the  acetate  of  lead  ;  then  you  bubble  hydrogen  through 
that,  and  you  free  that  issuing  hydrogen  from  sul- 
phuretted hj'drogen,  and  you  hope  that  you  do  not  rid 
it  from  the  arseniuretted  hydrogen  ?  — ^I  think  I  have  to. 
my  own  satisfaction  settled  the  fact  that  arseniuretted 
hydrogen  is  not  decomposed  by  passing  through  the- 
lead  acetate.    Of  course,  the  idea  is  not  a  novel  one. 
I  found  when  using  Marsh's  test  that  I  could  get  ridi 
of  the  action  of  the  sulphuretted  hydrogen  upon  the- 
ring  by  passing  the  gas  through  the  lead  acetate.  I 
have  here  some  tubes  containing  arsenical  mirrors  ; 
these  were  obtained  by  operating  on  the  same  quantity 
of  arsenic  ;  in  one  case  the  gas  was  passed  through  lead 
acetate  solution,  but  in  the  other  case  it  was  not  so 
treated. 

3684.  It  is  impossible  to  make  any  accurate  detec- 
tion of  this  ;  but  what  you  mean  is  -that  the  mirror  is 
at  least  as  intense  as  that,  and  that  is  all  you  can  say  ?■ 
— Preciselj-  so. 

3685.  Does  it  not  strike  you  that  for  legal  purposes, 
assuming  that  such  a  test  as  that  is  adopted,  the  very 
fact  that  it  is  only  an  approximation  to  a  quantitative 
test,  and  that  it  is  liable  to  be  affected  in  the  way  I 
have  indicated,  that  that  rather  invalidates  the  test  for 
legal  purposes  in  that  it  gives  it  an  dement  of  inde- 
finiteness  ?  No  two  persons  would  agree  as  to  the  exact 
amount  of  arsenic  in  the  beer  tested  by  that  method  ? — 
I  think  if  they  were  to  carry  out  the  instructions  set 
forth  in  some  official  way  there  would  be  very  little  - 
left  to  their  judgment  with  regard  to  the  colours  ob- 
tainable in  the  end  as  to  the  presence  of  arsenic  in  the 
first  instance.  As  far  as  my  experience  goes,  I  have 
had  greater  confidence  in  coming  to  a  conclusion  as 
to  the  amount  of  arsenic  present  as  exhibited  in  the 
test  papers  than  I  have  had  from  examining  the  mirrors 
seen  in  the  Marsh-I'erzelins  tmbe,  and  greater  con- 
fidence than  I  have  had  in  examining  the  sublimates  ■ 
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obtained  from  tlie  copper  in  the  iteinscli's  test  when 
tlie  proportion  has  been  small, 

3686.  I  quite  agree  with  what  you  say  as  to  the  in- 
detiniteness  of  comparing  mirrors  in  Marsh's  apparatus 
as  an  index  of  quantity,  out  I  venture  to  say  that  there 
are  methods  still  open  to  us  by  which  even  in  such  small 
quantities  with  which  we  are  concerned,  the  determina- 
tion of  the  amount  of  arsenic  may  be  made  with  a  great 
degree  of  accuracy,  either  bj-  the  comparison  of  mirrors 
or  by  the  comparison  of  tints,  such  as  you  have  indi- 
cated ? — Another  difficulty  that  suggested  itself  to  me 
in  the  carrying  out  of  any  test  for  the  examination  of 
arsenic  was  the  quantity  one  has  to  obtain  in  order  to 
carry  out  a  gravimetric  test.  Of  all  the  specimens  sub- 
mitted to  me,  I  do  not  think  any  of  them  have  ex- 
ceeded a  pint  in  volume. 

3687.  But  there  is  no  reason  why  in  future  you  should 
be  limited  to  such  an  amount  as  that  is  there  ? — No. 

3688.  If  the  public  analyst  demanded  samples  of  beer 
he  could  readily  oWain  very  much  larger  quantities  than 
that,  could  he  not  ? — Yes. 

3689.  {Chairiiian.)  I  believe  it  is  a  fact,  is  it  not,  that 
although  some  of  the  arsenical  glucose  appeared  at  first 
to  be  of  different  origin,  further  enquiries  persistently 
made  ultimately  elicited  tli,e  fact  that  the  samples  which 
came  into  our  hands  emanated  from  one  firm  only  'I — That 
is  so. 

3690.  You  are  prepared  to  confirm  that? — -Yes. 

3691.  I  believe  you  wish  to  tell  us  something  of  the 
possible  introduction  of  arsenic  into  foods  and  drinks 
through  the  medium  of  sulpliuric  acid  ? — Yes.  The  pos- 
sible presence  of  arsenic  in  sulphuric  acid  has  been  recog- 
nised by  medical  authorities,  and  is  given  expression  to 
in  the  phiarmacopoeias  of  this  country  for  at  least  50  years 
(A  Translation  of  the  Pharmacopoeia  of  the  lloyal  College 
of  Physicians  of  London,  1836,  by  R.  I'hillips,  last  edi- 
tion, 1851,  p.  9).  Dr.  Jonathan  Pereira,  in  his  "Ele- 
ments of  Materia  Zvledica"  (third  edition,  vol.  1,  1849, 
p.  356),  stated  that  "  oil  of  vitriol  which  ihas  been  manu- 
factured from  iron  pyrites  is  frequently  con tam mated 
with  arsenic,  mostly  as  arsenious  acid,  but  suiuetimes  in 
part  also  as  arsenic  acid.  ...  I  have  seen  on  the  sides  of 
the  bottle  containing  arsenical  sulphuric  acid  a  depo.sit 
I  if  crytallised  arsenious  acid."  In  the  first  edition  of  the 
British  Pharmacopceia  (1864)  and  in  each  subsequent 
edition  (1867,  1885,  1898)  directdons  have  been  given  for 
the  testing  of  sulphuric  acid  to  ensure  its  freedom  from 
arsenic.  That  sulphuric  acid  may  be  the  indirect  means 
of  poisoning  by  arsenic  appears  to  be  e.sitaiblished  by  the 
proseciutions  at  the  Maiylebone  Police  Court,  July  6th, 
1900,  for  the  presence  of  arsenic  in  eli'ervecsing  sodium 
phosphate  (Phariii.  .Journ.  (4)  XI.  51).  In  the  evidence 
tendered  in  th.ese  two  cases  there  was  almo.st  unanimity 
among  the  analysts  that  the  arsenic  had  been  introduced 
into  the  phosphate  of  soda  in  the  course  of  manufacture 
from  arsenical  sulphuric  acid.  At  that  time  I  had  an 
opportunity  of  examining  sodium  phos]ihate  which  con- 
tained half  a  grain  of  arsenium  per  lb.,  such  samples  as 
I  have  examined  lately  were  arsenic  free. 

(Proft'.s.so)-  Thorpe.)  It  is  quite  conceivable  in  this  par- 
ticular Kise  that  the  arsenic  may  have  come  from  the  phos- 
phorus, is  it  not  ? — Yes. 

3692.  What  direct  evidence  is  there  that  it  came  from 
sulphuric  ac'd  ? — I  believe  no  evidence  was  tendered  to 
that  effect. 

3693.  I  understood  you  to  say  that  the  evidence  was 
in  the  paiticular  case  of  the  druggist  that  was  tried? — 
The  opinion  expressed  by  the  analyst  on  that  occasion 
was  in  th,e  direction  of  it  having  found  access  to  the 
sodium  phosphate  through  the  sulphuric  acid. 

3694.  It  might  equally  have  come  from    the  phos- 
phorus itself,  might  it  not  ?— Yes. 

3695.  (Chairman.)  You  quote  some  cases  of  the  quan- 
tity of  arsenious  acid  from  pyrites,  and  you  mention  a 
case  which  appeared  in  the '"Lancet"  where  the  sul- 
phuric acid  incriminated  contained  1-4  per  cent,  to  2 
per  cent,  of  ansenious  acid  ?— Th.ose  are  Professor  Dixon's 
figures,  I  think.    I  have  never  met  with  a  sample  of  add 

^  which  contained  so  large  a  quantity  of  arsenic. 

3696.  You  draw  the  conclusion  that  the  variaibility  of 
the  arsenic  contained  is  so  great  that  the  onlv  consider- 
ation which  woiilfl  weigh  with  the  purchaser,  I  presume, 
for  security  is  the  analysis  of  tlie  partioular  batch,  of  sul- 
Iihnr;c  aciri  he  is  buying? — Yes. 

3697.  YoiU  think  it  would  be  necessaTy  to  secure  that 
it  sliinuld  not  be  tested  in  bulk,  but  that  it  sbonld  be 


.ng  e%eiy  accowling  to  each  quantity  as  it  is  bought,  small 

hiiric  Sreat.  Is  t-hat  what  you  would  urge  ?— Yes,  and  for  this 


reason. 
457f 


Within  the  last  year  we  had  a  batch  of  sul 


phuric  acid.    We  are  in  th.e  habit  of  testing  each  carboy  Mi-. 
for  arsenic,  and  we  found  th,at  half  the  carboys  were   W.  Kiikbij. 
markedly  arsenical.    Upon  enquiry  from  tlie  iiianufac-  — — 
turers  we  w^ere  informed  that  unfortunately  their  con-  1901 
centrating  plant  had  broken  down,  and  in  "order  to  fill  " 
our  immediate  requirements  they  had  had  recourse  tO'  a 
neighbouring  manufacturer,  asking  him  to  send  in  a 
similar  amount  of  acid,  w  ith  the  result  that  one-half  of 
the  batch  was  arsenical  and  the  other  half  was  prac- 
tically non-arsenical. 

3598.  {Br.  JJ'hitelef/ge.)  Since  when  have  you  been  in  Precautions 
tlie  habit  of  examining  sulphuric  acid  for  arsenic? — ^I  in  obtainin}: 
cannot  give  you  the  exact  number  of  years,  but  some-  acid  for 
where  between  25  and  26  years.  mineralwatt 

3699.  That  is  sulphuiic  acid  to  be  used  in  the  prepara-  '"'"^''w^acture 
tion  of  food  substances,  is  it  ? — ^Mineral  waters. 

3700.  {Professor  Thorpe.)  Was  that  sulphuric  acid 
supplied  under  a  guarantee  of  purity  ? — We  'had  no  gua- 
rantee except  in  so  far  as  they  knew  that  we  must  have 
it  arsenic  free.  That  is  a  matter  of  knowledge  between 
ourselves.  I  can,  but  not  for  publioation,  give  you  th,e 
name  of  the  firm  with  whom  we  deal.  We  were  informed 
that  in  consequence  of  the  price  of  the  acid  being  dimi- 
nished it  was  necessary  that  they  should  have  recourse 
to  using  iron  pyrites  for  the  manufacture  of  their  acid. 
Upon  receiving  that  information  we  took  tiie  best  means 
we  could  of  protecting  ourselves  by  not  only  asking  them 
to  send  it  de-arsenicated,  but  at'the  same  time  testing 
it  ourselves. 

3701.  (Choinnaji.)  I  believe  you  have  had  an  oppor- No  aisei.i* 
tunity  of  examining  a  sample  of  barley.    You  say  that  found  in 
j^ou  have  found  traces  of  arsenic  in  malt.    I  suppose ''""'lyy  gro^^  " 

you  have  succeeded  in  finding  them  yourself  ?  Yes.    I  '"^isenical 

had  the  opportunity  of  examining  a  sample  of  barley 

reaped  m  1900.  The  seed  was  sown  in  clialk  soil  in 
April,  and  the  land  was  treated  the  previous  March 
with  2cwt.  of  raw  bones  and  2cwt.  of  superphosphate 
(arsenical)  per  acre.  I  did  not  succeed  ir  obtaining  the 
slightest  indication  of  arsenic.  ^ 

3702.  Are  you  inclined  to  contend  from  that  that  it 
would  not  be  dangerous  to  largely  manure  land  with 
superphosphate  or  other  artificial'  manures  which  are 
impregnated  with  arsenic?— I  should  not  like  to  say 
that  it  was  absolutely  not  dangerous,  neither  should 
I  like  to  assert  the  contrary. 

3703.  But   in  this   particular  instance  you  found 
none  ? — None. 

3704.  What  substances  may  arsenic  be  present  in  ?  C'hemica] 
—In  addition  to  other  substances,  arsenic  ma;-  be  in  =ubstancea 
acetic  acid,  phosphoric  acid  and  phosphates,  tartaric  liable  to 
acid  and  the  many  articles  into  which  it  enters,  such  contain 

as  baking  powders,  aniline  dyes,  which  are  not  uncom-  arsenic, 
monly  used  for  colouring  confectionery  of  various 
kinds,  as  well  as  cheap  wines,  purgative  salts  made 
from  Epsom  salts,  sodium  sulphate"  in  pickles  and 
sauces,  and  in  caramel  and  similar  substancGS.  There 
would  seem  to  be  very  great  difficultv  in  the  w.ay  of 
ensuring  the  absolute  freedom  of  these  various  articles 
from  some  traces  of  arsenic. 

3705.  (Professor  Thorpe.)  Have  you  yourself  ar.alysed  Arsenic  in 
any  of  these  substances  ?— Sodium    sulphate  I  have  s'O'li""" 
found  commonly  contains  small  quantities  of  arsenic,  sulphate  and 
It  is  chieflv  obtained  in  the  manufacture  of  mineral  caramel 
waters.    The  residual  arsenic  is  left   in   the  sodium 

sulphate  which  is  taken  from  the  generators.  I  have 
also  found  arsenic  in  caramel.  I  should  like  an  oopor- 
tunity  in  the  future  to  speak  of  some  other  substances, 
particularly  caram.el,  as  I  have  one  sample  ■"i  par- 
ticular in  mind  which  contained  a  fair  quantity  of 
arsenic,  but  not  nearly  so  great  as  in  the  glucose  which 
I  have  examined. 

3706.  Have  you  found  arsenic  in  liaking  powders 
No. 

3707.  In  artificially  made  Epsom  salts  ?— I  have  not. 

3709.  Have  you  found  it  in  any  pickles  or  sauces  ? — 
No,  I  have  not. 

3709.  (Chairmen}.)  You  indicate  here  a  possibility 
of  a  danger  rather  than  a  danger  which  you  have  your- 
self proved?— That  is  so. 

3710.  You  think  a  danger  really  lurks  m  the  con- 
sumption or  use  of  these  articles  vvhich  may  enter  into 
food  ? — Yes. 

3711.  I  suppose  you  wish  us  to  understand,  to  sum 
up  your  evidence,  that  you  think  most  constant  and 
careful  analyses  of  sulphuric  acid  are  the  only  protec- 
tion as  regards  the  consumer,  whether  of  beer  or  articles 
of  food? — From  my  own  experience  T  think  that  it  is 
absolutely  necessary. 
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3712.  "VMiat  degree  of  purity  of  siilpliuric  acid  do  yoa 
think  is  suitable  for  tiie  manufactuie  of  foods  and 
drinks? — At  Messrs.  Jewsbury  and  Brown's  works 
large  quantities  of  sulphuric  acid  are  used  for  the  j)ro- 
duction  of  carbonic  acid  gas  (COj)  for  the  aeration  of 
the  mineral  waters.  Between  20  and  30  years  ago  the 
practice  of  testing  every  carboy  of  sulphuric  acid  for 
arsenic  was  adopted  because  of  the  increasing  use  of 
pyrites  in  its  maniifacture.  Although  only  de-arsenic- 
ated  sulphuric  acid  is  bought,  it  is  necessary  to  rigor- 
ously persevere  in  the  testing  because  of  the  liability 
to  accidents,  such  as,  for  instance,  the  breakdown  of 
the  acid  maker's  plant.  It  should  be  pointed  out  that 
in  the  use  of  the  sulphuric  acid  for  the  production  of 
the  carbonic  acid  gas  the  acid  itself  does  not  enter  into 
the  composition  of  the  mineral  water's,  neither  can  any 
of  its  non-gaseous  impurities  do  so.  Notwithstanding 
this  fact,  in  order  to  guard  against  likely  and  unlikely 
accidents,  we  prefer  to  have  no  poisonous  article  on 
the  premises.  In  order  to  give  an  idea  of  the  amount 
of  control  which  this  system  of  testing  ensures,  I  have 
compiled  a  table  of  our  records  for  the  last  four  years, 
and  taken  two  other  years  at  four  year  intervals.  This 
table  expresses  in  percentages  the  amount  of  acid  re- 
jected on  account  of  its  arsenical  content.  For  obvious 
trade  reasons  the  actual  quantities  bought  and  rejected 
are  not  given  :  — 

Table. — Proportion  of  Sulphuric  Acid  rejected  on  account 
of  its  Arsenical  content. 


Year. 

Rejected 

Remarks. 

per  cent. 

1888 

0-46 

1892 

Nil 

1896 

1897 

1898 

0-15 

1899 

1900 

0-88 

Half  of  this  quantity  was  in 
one  batch,  the  batch  I 
have  referred  to. 

Tiie  suilphiuiic  add  which  is  used  in  this  process  is  not  M) 
absolutely  arsenic  free  ;  such  an  article  is  almo.it,  if  not  W.  Kb 
quite,  unobtainable  ;  but  we  do  succeed  in  obtaining  r — 
at  a  reasonable  jarice  an  acid  containing  from  one  pan 
in  Ig  millions  (1,500,000)  to  one  part  in  2  millions 
(2,000,000) ;   occasionally  we  obtain  it  containing  as 
little  as  one-t^nth  of  this  proportion.    I  may  say  that 
it  is  extremely  pure  acid  which  we  only  rarely  come 
across. 

3713.  (Professor  Thorpe-)  Do  Messrs.  Jewsbury  and 
Brown  contemplate  using  liquid  cai-honic  acid? — They 
have  had  the  matter  under  consideration. 

3714.  mat  is  the  difficulty?— The  difficulty  is  one 
of  cost. 

3715.  Is  it  cheaper  to  make  your  carbonic  acid  for  the 
aeration  of  your  waiters  still  from  carbonate  of  lime  or 
soda? — ^It  is  cheaper  to  make  it  from  carbonate  of 
soda. 

3716.  Are  tJiere  any  brewers  in  the  neiighbouidiood 
making  liquid  oarbonic  acid? — I  do  not  know  of  any. 
In  Manchester  we  have  a  depot  of  the  Lea  Bridge  works 
which  supplies  large  quantities,  I  believe,  to  the  local 
manufacturers. 

3717.  You  have  no  experience  yourself  of  the  use 
of  liquid  carbonic  acid? — We  use  it  in  special  circum- 
slbances. 

3718.  You  say  the  cost  is  prolial£tive  at  present?— 
It  is  sianply  a  trade  matter.  We  simply  use  it  for 
convenience  wtth  certain  machines. 

3719.  Anyhow,  in  future  one  way  of  getting  rid  of 
arsenic  would  be  to  use  natural  liquid  carbonic  aeid? 
— I  do  not  see  any  possibility  of  arsenic  getting  into 
Liquid  carbionic  acid  gas. 

3720.  You  would  aroid  the  use  of  arsenicated  sul- 
phuric acid  in  your  works  ? — Yes,  precisely. 


EIGHTH  DAY 


At  the  Town  Hall,  Manchester. 


Tuesday,  2Qth  March,  1901. 


present  : 
tSir  William  Church  (in  the  Chair). 


Professor  Thorpe. 


Dr.  Whitelegge. 

Dr.  Buchanan,  Secretary. 


Dr.  J.  Dixon  Mann,  called  ;  and  Examined. 


Dr.  3721.  {Chairman.)  I  believe  you  ai-e  Professor  of 

J.  D.  Mann.  Medical  Jurisprudence  and  Toxicology  at  Owens  Col- 

  lege? — I  am.  , 

26  Mar.  1901.  ■7rj22.  During  the  recenit  epidemic  you  saw  a  number 
of  oases  in  tSth  in-ip-atients  and  out-patients  in  the 
Salford  Hospital?— I  did.  Might  I  add  this— it  will 
facilitate  matters  with  regard  to  the  clinical  aspect — 
that  I  am  physician  of  the  Salford  Royal  Hospftal, 
which  giives  me  a  good  oppofrtunity  of  seeing  those 
cases. 

3723.  I  believe  you  also  saw  cases  in  private  prac- 
tiioe? — Yes,  in  consultation. 

3724.  Many? — ^No.  I  would  not  like  to  say  many — 
sex-Bral. 

3725.  As  compared  with  the  hospiital  oases,  were 
they  severe? — ^Tes,  they  were,  because  being  seen  in 
consultation  they  were  necessarily  severe.  As  a  rule 
I  saw  them  at  their  own  houses,  not  at  my  rooms. 

3726.  And  they  presented  the  same  symptoms? — ^Yes, 
they  practically  presented  the  same  symptoms  ;  that 
is  to  say,  they  were  varied.  In  one  or  two  of  the  private 


cases  they  were  raither  anomialous,  as  it  happened,  jy 
but  tliat  is  a  mere  accident.  .y.  />.  j 

3727.  I  suppose  they  were  the  neuritic^symptoms  for 
which  you  were  called  in  consultation  chiefly? — ^In  two 
or  three  instances.  In  the  others  it  was  on  account  of 
the  anoomailous  nature  of  the  case,  the  doctor  not  being 
able  to  diagnose  what  it  was. 

3728.  Were  the  private  cases  pigmented  in  the  same  pjaaje' 
way  as  so  many  of  the  hospitel  patients  were? — No.  tio^nc 
My  fortune  has  been  rather  curious  in  respect  to  the  commc 
.pigmentation.  Although  Salfoid  is  a  centre  where  one  Salforc 
o'l  the  large  breweries  to  which  is  attributed  a  good  deal  pital  c 
of  this  beer  is  situated,  and  where  a  large  number  of 
the  people  drank  this  beer,  the  cases  of  pigmentation 
in  the  Salford  Hospital,  according  to  my  experience, 
were  exceedingly  few  in  proportion  to  the  total  numiber 
of  cases. 

3729.  Were  the  gastro-intestiiial  symptoms  m.arked? —  Gastn 
In  a  few  inslbances.  In  one  pr>ate  case,  for  instance,  intesti 
where  the  man  had  for  a  week  before  being  laid  up  sympt 
symptoms  of  acute  arsenical  poisoning,  vomiting,  and 
purging.    He  got  better  from  that,   and  afterwards 
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developed  one  of  tlie  most  severe  acute  attacks  oi 
neuritis  I  have  seen. 


enic  in 
le, 


\I-  ■  lOri      3730.  Had  you  any  doubt  in  your  own  mind  that 

J^i  '_    '  ithese  oases  were  due  to  arsenical  poisoning? — Not  tlie 

least. 

3751.  Wliait  evide.nce  did  you  get  uf  the  preseiKie  of 
arsenic  in  these  patients  during  life  ? — There  are  what  I 
term  the  immediate  channels  of  elimination,  the  urine 
and  the  fseces,  and  then  the  secondary  channels,  the 
skin  and  its  appendages.  First  of  all  with  regard  to 
the  urine,  I  found  arsenic  present  in  the  urine  in  aii 
the  recent  suspected  cases  that  I  had  to  do  with. 
Arsenic  was  found  in  the  urine  21  days,  in  another  case 
32  days,  and  the  longest  period  in  which  I  found  it  wa^ 
59  days  after  the  patient  had  ceased  drinking  beer. 
That  was  from  40  ounces  of  urine  ;  but  I  look  upon  it 
as  rather  exceptional.  I  had  found  arsenic  in  this  case 
before,  and  I  was  purposely  leaving  it  for  a  very  long 
time  in  order  to  see  how  long  I  could  find  it.  I  may 
say,  in  order  to  prevent  any  misunderstanding,  that  the 
cases  that  I  quote  as  regards  the  urine,  are  cases  that  I 
had  under  my  own  care  in  the  hospital  wards,  and,  con- 
sequently, that  is  the  minimum  time  ;  of  course  patients 
would  probably  say  that  they  did  not  take  beer  for  so 
long  before,  but  I  do  not  reckon  that  in.  I  reckon  it 
from  the  day  of  admission  into  the  hospital,  when  they 
could  not  have  had  any  beer. 

3732.  I  thought  it  might  have  exceeded  that? — Yes, 
it  is  quite  possible,  by  an  unknown  time  ;  but  I  do 
not  attach  any  importance  to  that,  because  everybody 
knows  the  unreliability  of  evidence  of  people  given  in 
matters  of  this  kind. 

3733.  With  regard  co  the  amount,  was  it  traceable 
or  appreciable  ? — Very  appreciable.  In  fact,  if  one  had 
gone  to  tiie  trouble,  and  had  taken,  .say,  a  couple  of 
litres,  one  could  have  got  a  weighable  amount.  In 
many  of  the  cases,  of  course,  it  depended  a  great  deal 
upon  how  long  tlie  patient  had  been  abstaining  from 
beer.  I  got  a  lot  from  the  out-patients,  for  instance. 
There  I  had  to  take  their  word  for  it,  and  many  of  them 
frankly  avowed  that  they  had  been  taking  beer  up  to 
that  dfey,  and  in  those  cases  one  found  an  enormously, 
if  I  may  use  the  term,  large  quantity.  There  was  no 
difficulty  at  all.  Reinsch's  test  in  a  very  few  minutes 
brought  down  a  copious  deposit  on  the  copper,  from 
which  I  obtained  a  large  crop  of  crystals. 

3734.  You  mentioned  faeces.  Will  you  tell  us  your 
experience  with  regard  to  that? — ^I  have  examined  the 
fseces  frequently  for  experimental  purposes  before  this 
epidemic,  but  I  have  not  examined  them  in  this  epi- 
demic, because  I  knew  exactly  what  occurred,  and  it  is 
rather  a  disagreeable  and  troublesome  process.  Some 
10  or  12  years  ago  I  made  a  number  of  experimental 
observations  both  on  the  fseces  and  urine  in  people  who 
were  taking  arsenic,  and  I  found  that  one  could  detect 
it  veiy  easily.  For  example,  in  a  patient  whose  urine 
and  fseces  showed  no  arsenic,  as  proved  by  analysis,  on 
giving  five  drops  of  liquor  arsenicali?  equal  to  one- 
twentieth  of  a  grain  of  arsenious  oxide,  half-an-hour 
afterwards  arsenic  was  easily  detected  by  Reinsch's  test 
in  the  urine,  and  also'  in  the  first  subiequent  motion. 
I  have  proved  thifi  several  times,  so  it  was  unnecessary 
to  do  it  again.  I  asstimed  that  the  arsenic  was  being 
eliminated  by  the  bowels  as  well  as  the  urine. 

3735.  (Br.  Whitelegge.)  Where  were  those  observa- 
tions published  ? — I  quote  the  fact  in  my  book,  but  I 
have  not  published  it  separately,  because  it  was  a  pretty 
well-known  thing.  It  was  merely  refining  it  down.  It 
was  Itnown  that  arsenic  would  pass  by  the  urine  pretty 
quickly,  and  I  did  it  simply  as  a  proof  test.  Perhaps 
I  may  presently  come  back  to  the  point.  I  next  took 
.some  of  the  horny  scales  that  you  find  on  the 
feet  in  keratosis,  which  is  very  common,  as  you  are 
aware,  in  chronic  arsenical  poisoning.  I  must  oonfess 
that  I  was  astotinded  with  the  amount  of  arsenic  which 
was  present  an  tlie  homy  scales,  and  aiso  in  the  other 
skin  appendages,  the  hair,  and  particularly  the  naiils. 
I  jotted  down  a  few  notes  that  I  made  in  a  number 
of  cases.  For  instance,  I  got  ample  evidence  of  the 
presence  of  arsenic  from  0-2  gramme  of  the  horny 
scales,  and  0-1  gramme  of  the  horny  scale.'i,  and  even 
from  -03  gT.amme,  that  is  three  centigrammes  of  the 
horny  scales.  I  imagined  I  might  find  it  with  difficulty, 
but  in  fact  I  obtained  well-marked  crystals  without 
any  difficulty  whatever.  Further,  it  is  of  interest  to 
note  tliat  some  of  the  arsenic  present  in  these  scales  is, 
to  a  ceriain  extent,  soluble  in  water,  for  on  boiling 
one-tenth,  of  a  gramme  of  the  scales  for  about  thrcf 
minutes  in  20  or  so  cubic  centimetres  or  distilled  water. 
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and  then  filtering  througli  very  close  filter  paper  so  as  to  £)r_ 
keep  back  any  particles,  I  got  evidence  of  arsenic  both       D.  Mnnn. 

from  the  filtrate  and  from  the  solid  matter.     I  did  this   

several  times.  Then,  in  two  instances,  I  obtained  -26  Mar.  1901. 
arsenic  from  the  sweat.  Unfortunately  there  were  not  ~ 
many  ^  opportunities  of  making  experiments,  because  in  sweat, 
hyperidrosis  is  one  of  the  early  symptoms,  and  I  had 
difficulty  in  obtaining  enough  fluid  to  enable  me  to  make 
an  examination.  The  next  point  is  the  nails.  I  was 
more  surprised  than  ever  with  the  amount  of  arsenic 
that  was  present.  For  instance,  I  obtained  from  one- 
tenth  of  a  gramme,  five  centigrammes,  eight  centi- 
grammes, six  centigrammes,  and  three  centigrammes, 
of  the_  nails,  in  each  instance,  arsenic  crystals  without 
any  difficulty.  It  was  quite  obvious  that  there  must 
have  been  a  large  percentage  present.  Some  of  these 
cases  had  gone  on  for  a  long  time,  but  I  had  to  take 
the  patient's  word  for  it.  With  regard  to  sume  of  them 
I  felt  fairly  satisfied  that  they  were  telling  me  the  truth, 
but  with  regard  to  others  I  had  doubts.  In  one  case 
I  got  arsenic  out  of  five  centigrammes  of  nail  cuttings 
from  an  out-patient,  a  man,  who  said  he  had  had  no 
beer  for  four  months.  I  was  disposed  to  believe  him, 
because  he  had  been  in  the  Union  Hospital  as  a  patient 
for  neuritis,  and  would  not  have  had  any  opportunity  oi 
getting  beer.  I  also  examined  some  of  liis  urine  when 
he  came  in,  and  I  found  no  arsenic.  If  he  had  been 
taking  beer  more  recently  I  should  have  found  it  in  the 
urine. 

3736.  I  suppose  when  the  arsenic  gets  into  the 
epithelial  structures  it  would  be  likely  to  remain  there 
until  they  were  shed,  because  it  is  extra  vascular  ? — 
Yes  ;  it  is  outside  the  system  entirely. 

3737.  Once  there  it  would  remain  there  until  in  the 
process  of  time  the  epithelial  layers  were  worn  off? — 
Yes  ;  whereas  any  arsenic  that  is  present  in  the  urine 
is  directly  derived  from  the  body.  In  amounts  of  hair 
varying  from  a  gramme  to  half  a  gramme,  three-tenths 
of  a  gramme  and  even  in  two-tenths  of  a  gramme,  I 
found  arsenic.  These  investigations  in  several  ways  are 
interesting.  In  one  or  two  cases  I  found  arsenic 
present  in  the  hair,  and  in  the  nails,  and  there  wag 
absolutely  no  symptom,  and  had  been  none.  In  the 
surgical  wards,  for  instance,  there  was  one  case  of  s 
woman  admitted  for  a  fractured  leg.  One  of  my  col- 
leagues knew  that  I  was  investigating  these  matters, 
and  he  said,  "There  looks  a  likely  subject  for  you 
upstairs,"  so  I  went  into  the  ward ;  but  the  woman 
denied  having  had  any  symptoms  whatever,  any  ting- 
ling or  numbness.  There  was  no  pigmentation  nor 
keratosis  ;  aJbsolutely  no  symptoms.  She  was  simply 
in  the  hospital  for  a  surgical  accident.  She  was  an 
obvious  alcoholic,  with  a  large  liver,  so  I  got  the  sister 
of  the  ward  to  cut  some  hair  off  and  clip  the  nails, 
and  in  both  of  these  I  found  arsenic  in  the  usual  quan- 
tities. That  is  not  a  solitary  case ;  so  that  you  may 
have  arsenic  taken  in  beer  without  producing  any 
apparent  symptoms  in  certain  cases.  I  was  particularly 
struck  with  the  affinity  of  these  keratin  tissues,  the 
horny  layer  of  the  epithelium,  the  hair,  and  the  nails 
for  arsenic,  and  the  large  amount  that  they  would  take 
up.  I  turned  it  over  in  my  mind  whether  any  deduc- 
tion could  be  drawn  from  that,  and  I  thought  of  the 
neuro-keratin  which  is  in  the  nerve  structures,  in  the 
sheath  of  the  nerves,  and  also  in  the  brain.  ITeuro- 
keratin  has  such  a  very  close  chemical  relationship  to 
ordinary  keratin  that  I  thought  it  was  possible  it  might 
bave  the  same  affinity  for  arsenic  that  tlhe  keratin  it- 
self undoubtedly  possesses.  I  believe  that  although 
Gautier  and  many  other  observers  have  said  that  ar- 
senic has  been  found  in  skin,  nails,  and  hair,  no  one 
has  pointed  out,  as  far  as  I  know,  the  extra- 
ordinary affinity  that  exists  between  the  keratin  tissues 
and  arsenic.  This  seemed  to  me  to  ofi'er  a  possible 
explanation  of  the  nerve  symptoms.  I  had  not  the 
opportunity  until  quite  recently  of  carrying  out  an 
experiment  that  I  wished  to  make,  but  re<:ently  I  have 
done  so ;  but  I  have  not  finished  the  investigation,  so  I 
should  like  what  I  say  to  be  taken  as  a  provisional  in- 
ference, and  not  as  a  decisive  conclusion.  Physio- 
logical chemists  have  found  that  neuro-keratin  exists 
in  the  white  matter  of  the  brain  in  about  ten  times 
the  amount  that  it  does  in  tlie  grey  m-atter,  that  is  to 
sav.  in  the  grey  matter  you  get  0"3  i>er  cent,  and  in  the 
wliite  matter  you  get,  according  to  some  observers, 
fully  3,  and  according  to  other  observers,  just  under 
3  per  cent.,  iSO  that  it  is  ju.?t  ten  times  the  amount  of 
the  other.  It  struck  me  that  if  I  took  a  brain,  and 
separated  the  grey  matter  from  the  wliite,  and  analysed 
equal  weights  of  each,  I  might  possibly  get  some  evi- 
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2)y.  dence  as  to  whether  the  neuro-keratin  did  take  up  tlie 
' r.  J).  Mann,  mscnic.    I))'.  Reynolds  was  good  enough  tii  furnish  nie 

,,    —   witli  a  brain  oi  one  of  his  cases  in  which  a  post  morteni 

"SjMar.  1901.  had  been  made  for  arsenical  poisoning.    I  hrst  of  all 
"  divided  it  longitudinally  as  nearly  as  possible  into 

halves.  In  one  half  I  separated  the  grey  from  the  white 
matter.  Of  course,  it  was  impossible  to  do  so  abso- 
lutely. I  got  two  heaps  ;  one  consisted  chiefly  of  white, 
and  the  other  of  grey  matter  ;  that  is  a.s  much  as  I  could 
say.  I  took  240  'j;rammes  of  each  ;  the  Dtlier  half  of  the 
brain  weighed  660  grammes,  and  it  was  dealt  with  just 
as  it  was,  without  any  separation.  From  the  grey  suh- 
fetance  of  240  grammes  I  got  an  uiuveighable  quantity  of 
arsenic.  From  the  equal  amount  of  240  grammes  of  the 
white  matter  I  got  the  equivalent  of  l-80th  of  a  grain  of 
arsenious  oxide,  and  from  the  complete  half  I  got  about 
l-30th  of  a  grain  of  arsenious  oxide. 

3738.  {Chairman.)  Have  you  taken  any  of  the  peri- 
jjlicral  nerves  and  tried  them? — No,  I  had  no  oppor- 
tunity. Of  course  I  am  at  the  mercy  of  tlie  post-mortem 
makers,  and  I  have  had  to  make  special  appeals  to  get 
what  I  have  had. 

3739.  You  speak  of  other  means  of  extraction. 
Besides  the  urine,  scales,  excretion  and  sweat,  you  have 
mentioned  the  hair  and  the  nails.  Are  there  any 
others? — Those  are  all  the  sou.rces  of  elimination  that 
I  have  investigated  in  the  living. 

3740.  You  did  not  make  any  exjjeriinent  upon  the 
mucus  from  the  lung? — ^o.  There  are  plenty  of  eases 
where  you  have  bronchitis  associated  with  arsenical 
symptoms,  and  I  might  have  got  some  mucus,  but  I  did 
not  think  of  it. 

3741.  (I>r.  Wliitdeggc.  'j  In  cases  of  long  hair  would 
you  expect  to  find  arsenic  some  years  after  ? — I  am 
doubtful  about  that.  I'here  might  be.  With  regard 
to  the  elimination  of  arsenic  I  should  say  that  as  regards 
urine  the  elimination  begins  very  quickly,  very 
promptly,  and,  as  far  as  I  kno'W,  is  continuous  under 
ordinary  circumstances,  so  that  arsenic  is  not  stored  up 
in  the  system  as  some  of  the  heavy  metals  like  lead  and 
copper  are.  The  tendency  seems  to  me.  from  what  I 
have  observed  in  this  outbreak,  to  be  that  the  arsenic  in 
a  comparatively  limited  time  all  gets  awa,y  excepting 
very  small  traces,  which  may  be  found  post  mortem. 
Therefore,  the  hair,  I  take  it.  would  become  free  in 
time.  I  got  arsenic  from  some  hair  from  an  out-patient, 
who  said  that  he  had  not  had  any  beer  for  hve  months, 
but  I  should  imagine  that  in  six  or  eight  months  most 
of  the  arsenic  would  have  gone  away. 

3742.  Gone  away  in  the  sense  of  having  gone  into  the 
hair  ? — Yes,  it  would  probably  have  gone  into  the  hair. 

3743.  I  am  speaking  of  the  case  of  long  hair  ? — That 
depends  upon  the  length  of  time.  You  would  find  it 
at  the  extreme  end,  if  the  hair  was  very  long.  If  it 
was  not  cut  you  would  find  it  for  an  indefinite  time. 
If  it  was  once  there,  and  if  it  came  away,  it  would  be 
simply  by  attrition.  I  suppose  that  if  you  cut  the  hair 
off  it  would  retain  the  arsenic  for  an  indefinite  time, 
in  the  same  v/ay  as  you  can  keep>  arsenic  in  a  bottle. 

3744.  In  the  case  of  long-haired  women  you  would 
find  traces  of  old  arsenical  poisoning  ? — Undoubtedly. 

3745.  But  no  time-equation  has  been  attempted  in 
that  way  ? — ^Not  that  I  know  of.  In  England  chronic 
arsenical  poisoning  as  in  the  present  outbreak  is  quite 
a  new  matter.  A  great  distinction  must  be  draiwn 
between  cases  of  acute  arsenical  poisoning  which  were 
previously  known  in  this  country  and  these  cases  of 
chronic  arsenical  poisoning ;  for  example,  in  the  acute 
arsenical  poisoning  you  will  not  find  arsenic  in  the 
urine  longer  than  10,  12,  or  14  days  at  the  outside.  I 
have  never  found  it  in  acute  cases  longer  than  five  or 
six  days.  It  seems  to  me  that  the  constant  taking  of 
small  doses  causes  the  arsenic  to  back  up,  if  I  may  use 
the  expression,  in  the  tissues.  I  do  not  think  that  it 
combines  in  the  sense  that  the  other  metals  do,  but  more 
is  received  than  can  be  eliminated.  A  certain  amount 
is  stored  up,  and  it  takes  time  to  come  away.  The 
general  tendency  is  for  the  arsenic  to  get  awav.  jud^ng 
from  the  cases  I  have  followed  so  far,  in  six  or  more 
months  probably,  but  something  like  that.  That  is  a 
rough  guess.  I  should  like  to  point  out  to  the  Commis- 
sion there  is  a  very  thick  line  to  be  drawn  between 
acute  arsienical  poisoning  and  chronic  arsenical  poison- 
ing, so  far  as  the  elimination  goesi.  We  have  always 
regarded  arsenic  as  a  non-cumulative  poison  up  to  now. 
Cumulative  is  a  relative  term,  but  arsenic  lingers  in  the 
system  much  longer  than  we  thought. 
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3746.  If  the  question  should  arise  whether  three  or  jj^. 
four  years  ago  there  was  arsenical  poisoning  unnoticed      j)  jy^ 
going  on  in  Manchester  or  anywhere  else,  it  would  be 
conceivable,  would  it  not,  that  some  trace  of  it  miight  -6  Mar.  ] 
be  found  in  the  case  of  long  ha^ir  ? — Yes  ;  only  I  think 
probably  the  hair  would  be  cut  .at  intervals  during  that 
Jong  period,  and  the  traces  of  arsenical  poisoning  might 
disiapipeai.    In  one  case  I  made  an  exjoerhnent  on  a 
woman   in   whom  I   had   watched  the  arsenic  being 
gradually  eliminated  and  diisappeaivng.    I  took  as  much 
as  I  could  off  the  tips  of  the  long  back  hairs,  and  I  also 
took  some  close  up  to  the  scalp.    In  the  long  ha-j.-  at 
the  back  I  found  arsenic  easily,  but  in  the  other  I  could 
not  quite  satiisfy  myself  wJiet'Jier  there  was  any  arsenic 
or  not.    It  had  just  got  to  about  vanishing  point. 

3747.  (CJiairman.)  Did  you  by  any  chance  make  any 
experiments  with  hair  from  different  parts  of  the  body? 
— I  did  not. 

3748.  Pigmentation  is  particularly  m-arked  on  certain 
parts  of  the  body,  and  the  pubic  hair  particularly  might 
contain  a  larger  quantity  than  hair  from  the  head,  as 
pigmentation  is  more  marked  on  the  pubes  than  on 
the  head  ? — It  is  quite  possible  ;  buit  I  have  miade  no 
observations  in  that  direction.  The  hair  I  obtained  was 
exclusively  from  the  head. 

3749.  Did  you  make  any  control  observations  when 
giving  patients  arsenic  medicinally  ?— Yes  ;  I  d'd  thai:, 
long  before  this  epidemic. 

3750.  You  have  already  told  us  that  in  your  cases  (jases 
pigmenitation  was  not  a  marked  feature  ?— That  was  so.  without 

3751.  And  you  have  also  told  us  that  the  peripheral 


neuritis  was  well  marked  in  many  cases  in  which  there 
was  no  exceptional  piganentation  ?— Quate  so. 

3752.  I  think  you  noticed  something  in  connection 
\v:lh  tlie  condition  of  the  heart  in  those  patients? — 
Yes  ;  there  was  a  very  mai'ked  tenden'j-y  to  rapid  cardiac 
dilatation,  such  as  we  usually  associate  with  alcohol. 
It  is  a  very  difficult  matter  to  draw  the  line, 
seeing  that  the  arsenic  was  in  alcohol.  At  first 
I  approacilied  the  question  with  the  impresgjon  that  the 
cardiac  symptoans  would  be  due  to  alcohol,  but  I 
gradually  came  to  the  conclusion  that  the  arsenic  had 
a  very  great  deal  to  do  with  it.  After  llsten.ing  to  the 
evidence  at  the  inquests,  and  in  attending  my  own 
cases  at  the  hospital,  .and  heiaring  of  others  which  were 
reported  to  me  by  medical  men,  i  have  come  to  the 
conclusion  th-aifc  in  the  great  majonit.y  of  cases  death 
was  due  to  cardiac  failure.  There'were  other  associated 
symptoms,  such  as  bronchitis  and  enlarged  liver,  which 
might  be  due  to  the  cardiac  dilatation. 

3763.  Which  side  of  the  heart,  was  especially  dilated  ? 
—The  left  side — ^the  left  ventrdcle.  Tfhisi  came  on  with 
exceeding  rapidity  in  some  cases.  The  patient  would 
have  a  normal  temperature  and  present  nomial  appear- 
ances very  frequently,  with  some  intercurrent  condition, 
such  as  bronchitis  or  broncho  pneumonia,  and  would 
be  going  on  pre*ty  much  as  usual,  wJien  suddenly  in 
a  few  hours  the  temperaiture  would  drop  to  sub-normal, 
and  the  patient  would  eviidently  be  in  a  state  of  abso- 
lute collapse.  You  could  not  find  any  apex  beat;  the 
area  of  cardiac  dulness  would  be  veiT  much  enlarged, 
and  the  patient  wouH  rapidly  sink,  the  heai-t  never 
recovering.  I  saw  several  deaths  of  tlhat  kind.  I  was 
very  much  impressed  wi.th  the  effect  that  the  arseuiic 
seemed  to  produce  upon  the  heart  muscle.  I  mav 
say  that  in  the  analyses  I  made  I  found,  as  would  be 
expected,  a  very  large  amount  of  fat  both  in  the  liver 
and  the  other  organs.  Of  course,  one  associates  that 
with  alcohol.  The  organs  had  undergone  a  considerable 
amount  of  fatty  change.  This  possibly  may  have  had 
to  do  partly  witli  the  rapid  cardiac  dilatation.  On  the 
other  hand  there  is  the  question  of  the  innervation  of 
the  heart,  the  nei-ve  supply  to  consider.  From  the 
suddenness  of  the  ocourrence,  I  think  it  is  more  lOcely 
to  be  due  principally  to  some  interference  with  the 
nerve  sujiply  caused  by  neuritis,  the  same  as  you  have 
in  peripheral  neuritis. 

3754.  That  we  are  acquainted  with.  It  takes  place 
in  other  forms  of  neiiritis — diphtheritic  neuritis,  for 
instance — does  it  not? — Quite  so.  It  is  analogous  to 
that.  In  diphtheritic  sometimes  you  got  absolutelv 
sudden  death  ;  whereas  in  these  cases  they  were  sudden 
in  the  sense  that  the  patient  being  in  a  fairly  favourable 
condition,  considering  the  disease,  until  a  given  day, 
wlieii  within  six,  eight,  ten,  or  more  hours  the  patient 
would  die  in  a  state  of  collapse.  If  yoat  saw  the  patient 
during  that  time  you  would  find  evidence  of  rawid 
cardiac  dilitation. 
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3755.  In  those  cases  of  rapid  cardiac  dilatation  had 
,  the  muscular  fibres  undergone  fatty  degeneration,  or 

did  you  find  rather  that  the  heart  was  in  a  state  of  fatty 
infiltration  ? — I  cannot  say  that  I  went  into  that.  That 
is  rather  histological.  I  did  not  examine  microscopic- 
ally.   I  had  not  the  time. 

3756.  You  would  say,  would  you  not,  that  the  heart 
of  many  habitual  exceeders  in  alcohol  is  in  a  state 
rather  of  fatty  infiltration  than  of  fatty  degeneration  ? 
— Quite  so. 

3757.  This  would,  if  it  was  due  to  fatty  degeneration 
of  the  heart,  degeneration  of  the  muscular  tissue,  itself 
point  a  little  to  its  being  due  to  something  in  alcohol  ? 
—  Quite  so  ;  I  am  not  speaking  of  th.at,  merely  that 
there  was  a  large  quantity  of  tat  present. 

3758.  In  those  cases  in  which  death  appeared  to  be 
due  primarily  from  the  heart,  did  you  notice  the  con- 
dition of  the  diaphragm  ? — Yes,  in  two  instances.  In 
one  case  of  my  own  in  the  hosj^ital  the  diaphragm  was 
paralysed  for  fully  a  week  before  death,  and  the  re- 
spiration was  all  costal. 

3759.  That  you  would  attribute,  of  course,  to  the 
condition  of  the  nerves  ratlier  than  to  the  muscular 
tissues  ? — Yes.  I  trust  I  made  myself  clear  with  re- 
gard to  the  heart.  I  x^ut  the  fatty  change  in  a  se- 
condary position,  although  I  mentioned  it  first.  The 
interference  with  innervation  I  think  is  the  more  im- 
portant cause. 

3760.  (Dr.  Whitelegge.)  Do  you  attribute  that  to  the 
arsenic  ? — I  do.  I  must  repeat  that  it  is  very  difiicult 
to  distinguish  between  some  of  the  effects  of  arsenic  and 
of  alcohol.  We  have  found  the  same  thing  with  alcohol, 
so  that  it  would  not  be  proper  for  me  to  make  a  vei-y 
decided  statement.    I  should  not  be  justified  in  doing  so. 

3761.  Have  you  found  anything  parallel  in  your  ob- 
servations with  regard  to  the  action  of  arsenic  on  the 
heart  ? — I  should  like  to  make  it  clear  to  the  Commis- 
sion that  our  knowledge  of  chronic  arsenical  poisoning 
before  this  epidemic  has  been  practically  nil.  I  take 
it  that  the  most  experienced  of  us  have  only  seen  the 
fringes  of  it — those  few  cases  which  have  occvirred 
through  the  over-adniinistration  of  medicine,  througir 
idio  sync  racy,  or  some  of  those  cases  where  people  have 
been  poisoned  by  wall-paper,  and  so  forth.  It  has  been 
a  very  exceptional  thing.  Most  of  our  knowledge  of 
arsenical  poisoning  in  England  np  to  the  present  time 
has  been  of  acute  cases. 

3762.  In  those  cases  has  there  been  anything  to  ob- 
serve to  suggest  this  particular  complication  ? — I  had 
not  observed  it  myself.  I  had  no  experience  to  go  xi^Mm 
in  the  matter  before  this  epidemic.  I  should  not  like 
to  exjDress  an  opinion  upon  it. 

3763.  {Chairman.)  Without  expressing  an  opinion, 
they  were  very  anomalous  symiDtoms,  were  they  not, 
which  were  ohserved  in  connection  with  arsenical 
poisoning  from  wall-papers  ? — Yes  ;  but  it  so  happens 
that  I  have  never  jjersonally  had  to  investigate  any  of 
those  cases. 

3764.  And  neuritis  occurred  ? — Yes  ;  I  have  read  of 
symptoms  of  neuritis  occurring. 

3765.  And  extreme  feebleness  of  the  pulse  has  been 
noticed  in  connection  with  it  ? — ^Possibly  ;  but  I  cannot 
speak  as  to  that. 

3766u  Do  you  think  that  it  is  likely  that  we  have  for 
long  confounded  and  called  the  condition  alcoholic 
neuritis  which  might  really  be  due  to  unrecognised  ar- 
senical poisoning  ? — ^It  is  a  very  difficult  question  to 
answer.  I  believe  still  that  there  is  such  a  thing  as 
alcoholic  neuritis,  but  I  may  say  I  have  latterly  been 
disposed  to  think  it  quite  possible  that  there 
have  been  small  quantities  of  arsenic  in  the  beer — I 
say  quite  possible,  I  do  not  go  beyond  that — which 
would  account  for  some  of  the  neuritis  we  have  had 
in  these  parts  before  this  epidemic.  It  was  a  fairly 
common  thing  in  hospital  work  to  have  cases  of  neu- 
ritis before  this  epidemic.  Of  course,  one  put  it  dovm 
to  alcohol,  all  these  people  being  drinkers,  but 
since  this  epidemic  I  have  had  my  doubts  as  to  whether 
arsenic  may  not  have  had  something  to  do  with  it.  I 
sav  that,  of  course,  without  at  all  ignoring  alcoholic 
neuritis,  which  I  firmly  believe  in. 

3767.  It  seems  to  have  been  very  much  more  com- 
mon in  this  district,  in  Manchester  and  Liverpool,  than 
it  is  in  I;ondon  and  the  southern  large  towns? — So  I 
believe.  I  have  heard  your  own  experience  at  St.  Bar- 
tholomew's. 

3768.  You  cannot  say  anything  of  your  own  know- 
ledge with  regard  to  that  ? — I  cannot. 


3769.  {Dr.  Whitdrygc.)  Do  you  associate  alcoholic 
neuritis  with  beer  or  .spirit  drinkers? — I  am  entirely 
relying  for  my  evidence  upon  spirit  drinkers,  because 
if  the  people  took  beer  there  might  be  arsenic  in  it. 
You  assume,  however,  that  there  is  not  arsenic  m  alcohol 
—that  is  to  say,  m  spirit.  On  going  over  the  evidence 
very  carefully,  I  have  found  several  "cases  in  which  the 
patient  took  spirits  exclusively,  and  suffered  from  neu- 
ritis. 

3770.  {J.'rofessur  Tlioipe.)  Was  that  m  Manchester? — 
Yes. 

3771.  {Cliai niian.)  You  are  aware,  no  doubt,  that 
when  the  so-called  alcoholic  neuritis  was  first  dis- 
covered, or,  at  all  events,  first  described  by  >Sir  Samuel 
Wilkes,  that  he  thought  he  was  dealing  with  spirit 
drinkers  ! — Quite  so  ;  that  was  my  first  impression. 
When  I  first  came  across  alcoholic  neuritis  I  thought 
it  could  not  be  jjroduced  by  beer,  that  there  was  not 
enough  alcohol  present.  I  think  that  was  the  impres- 
sion of  almost  all  of  nsi  at  first. 

3772.  Have  you  seen  lany  recent  cases  of  alcoholic 
neuritis  among  persons  who  apparently  have  not  drunk 
suspected  beer  ? — I  have  recently  seen  a  case  of  alco- 
iiolic  neuritis  in  which  the  fierson  di  aiik  no  beer  at  all. 
This  was  an  elderly  lady,  whose  husband  told  me, 
and  I  know  from  iiiterital  evidence  that  tliere  wias  no 
reason  to  deceive,  that  she  had  only  drank  wiiisky, 
as  beer  did  not  agree  with  her.  She  had  had  no  beer 
for  14  or  15  years,  but  she  had  undoubted  neuritis. 
That  is  one  of  the  cases  which  makes  me  feel  satisfied 
that  there  is  such  a  thing  as  alcoholic  neuritis. 

3773.  Under  what  heads  would  fatal  cases  be  likely  to 
be  returned  in  death  certificates  ? — As  alcohuUsm  pai'ticu- 
larly. 

3774.  I  believe  alcoholic  neuritis  is  a,  term  whicli  has 
not  l)een  used  by  tlie  Registrar-General  ;  it  has  all  guiie 
under  the  head  of  alcabolism,  has  it  not? — I  have  not 
looked  into  the  reports. 

3775.  Then  you  would  not  like  tu  give  us  an  upiniun 
a.s  to  how  long  the  profession  generally  hias  recognisreU 
alcoholic  neuritis  to  put  it  on  death  certificates  ?■ — As  to 
absolutely  putting  it  on  death  certificates,  I  could  not 
say  from  my  oiwn  kiiuwiedge,  but  froan  my  acquaintance 
with  professional  opinion,  for  a  long  time — a  dozen  .')r 
more  years — ^we  have  looked  upon  alcoholic  neuritis  as 
an  ordinary  complaint — ^that  is  to  say,  as  a  comjilaint 
which  occurred  with  a  certain  degree  of  frequency. 

3776.  Do  you  say  that  for  more  thmi  a  do^^en  years  it 
Jias  been  in  the  nomenclature  of  disease  ? — We  have  asso- 
ciated this  condition  witli  alcohol  n>orO'  closely  periiaps 
tiian  has  been  the  oa&e  further  sotuth.  The  late  Dr. 
lioss  was  one  of  the  medical  men  here  who  qave 
a  great  deal  of  time  to  the  question  and  avroite  a  good 
deal  about  it,  and  in  that  way  the  profession  in  the 
neighbourhood  got  acquainted  with  it  early  on,  so  to 
speak.  But  I  cannot  speak  to  the  actual  form  of  the 
certificates. 

3777.  Do  you  know  any  instance  where  arsenical 
poisoning  through  beer  seems  to  have  accelerated  death 
without  causing  distinct  neui'itic  syiuptoms? — Yes,  I 
have  known  several  cases  in  which  there  was  some 
dormant,  at  least  some  chronic  malignant  disease,  in 
which  the  patients  died  unexpectedly,  and  in  which 
there  were  no  arsenical  symptoms.  I  have  found 
arsenic  during  life  from  some  of  the  excretions  in  these 
cases,  and  I  have  found  it  in  the  viscera  after  death. 
My  impression  was  that,  although  the  malignant  disease 
was  the  main  cause  of  death,  death  was  undoubtedly  ac- 
celerated l)y  the  arsenic,  and  there  is  equally  no  doubt 
that  death  luas  heen  acceleirated  in  acute  cases  of  hmn- 
ohitis  and  pitlmionary  trouble  geneiitlly,  as,  of  course, 
yoa  would  easily  perceive  from  the  lieart. 

3778.  (Dr.  Whitdeggi'.)  Would  arsenic  be  mentioned 
nn  the  death  certificate  in  such  a  case  ? — No  ;  that  would 
involve  an  inquest. 

3779.  (L'liuinitan.)  Dd  you  think  it  had  a  prejudicial 
effect  on  the  cases  in  connection  with  malignant  disease  ? 
— I  think  so,  from  the  mode  in  which  they  died.  They 
collapsed  in  an  unexpected  way  as  compared  with  ordi- 
nary cases  of  malignant  disease.  Oddly  enough,  in  other 
cases  there  is  an  increase  in  the  temperature  which  is 
not  co'inmnn  in  aljdoni.inal  malignant  disease. 

3780.  On  the  other  hand,  arsenic  ha,s  been  supncsed 
in  some  forms  of,  say,  new  growth,  rather  than  malig- 
nant disease,  to  hold  it  in  check  .P — That  is  so. 

3781.  So  that  those  cases  ought  to  have  improved  V 
-They  otight  to,  but,  unfortunately,  they  did  not. 
That  was  also  a  striking  thing  a.s  regards  the  anomalous 
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poisoning.  I  have  seen  cases  where  there  were  no  symp- 
toms of  -neuritis,  no  pigmeiiftation,  but  there  was  a 
rise  in  the  temperatm-e,  and  the  patient  had  a  kind 
of  febrile  attack.  There  was  tlie  presence  of  arsenic 
in  the  excretions,  and  there  was  no  recognisable  disease. 
The  condition  was  mistaken  sometimes  for  enterica,  but 
there  were  no  enteric  symptoms.  The  patients  con- 
tinued for  a  fortnight  or  three  weeks  with  an  elevated 
temperature,  and  then  slowly  recovered — very  slowly. 
Similar  cases,  I  believe,  have  been  recorded  at  Hyeres 
during  the  epidemic. 

5782.  Did  you  examine  any  of  tlie  viscera  in  these 
f ajtal  cases  ? — Yes,  I  examined  parts  of  the  viscera  from 
11  cases,  but  in  one  or  two  of  them  tliere  were  only 
pai'ts,  such  as  brain  and  bones.  That  was  for  scientific 
purposes.  I  have  examiied  six  bodies  for  tlie  coroners 
of  Manchester  and  iSalford. 

3783.  Will  you  give  us  the  results?— The  first  two 
cases  I  am  going  to  mention  are  valuable  because  the 
patients  died  in  the  Crumpsall  Hospital,  and  there- 
fore they  were  under  observation  for  a  time.  One 
case  was  that  of  a  -woinan  aged  40.  She  was  admitted 
in  the  Cruriipsall  Hospital  on  October  30th,  1900,  and 
died  on  ISTOT-ember  22nd.  She  was.  therefore^,  in  the 
hospital  for  23  days.  In  that  body,  neither  in  the 
liver,  kidneys,  or  spleen,  nor  in  about  eight  fluid 
ounces  of  liquid  from  the  abdomjinal  cavity — ^she  had 
ascites — -did  I  find  any  arsenic.  Tliat  result  was  cor- 
roborated by  Dr.  Stevenson,  whose  evidence  j<m  have 
already  had,  and  who  had  the  corresponding  half  of 
the  viscera.  The  next  case  was  that  of  a  wom-m  whose 
age  I  do  not  know,  though  it  can  be  ascertained,  as 
it  was  one  of  the  Maueliester  Coroner's  cases.  She  was 
admiDted  on  the  2nd  October,  1900,  and  died  on  the 
23rd  November.  She  was,  thea-efore,  in  tihe  ho&pital 
for  52  days,  cjbviously  without  beer.  I  asked  Major 
Balentine  whether  thero  was  any  chance  of  her  get- 
ting beor,  but  he  scouted  the  idea,  and  said  that,  of 
course,  there  was  no  chance  of  her  getting  any.  In 
that  case  I  found  ar.senic  present  in  16^oz.  of  liver, 
but  not  in  a  wcighable  quantiity.  In  4g-oz.  of  kidney 
I  also  found  arsenic  present,  but  not  in  a  weighable 
quantity.  In  2^oz.  of  sii^leen  I  found  a  trace  of  arsenic. 
With  the  exception  of  another  case,  one  of  :iiy  own, 
these  are  the  only  flwo  cases  I  can  vouch  for 
as  to  the  lengtl;  of  time  which  elapsed  s'nee 
their  taking  beer  before  death.  The  others 
are  outside  cases — coroners'  cases — in  which  the 
evidence  given  is  probably  un,trustworthy.  Tlie  next 
case  was  that  of  a  woman  aged  38,  who  died  on  Decem- 
ber 2nd.  In  31^oz.  of  liver  arsenic  was  present,  but  un- 
weigliable.  In  2^ozs.  of  kidney  arsenic  was  present, 
but  unweighable.  In  3|oz.  oic  spleen  tliere  was  an  ob- 
vious trace.  In  6foz.  of  heart  there  was  a  tr;u;e  ;  and  in 
34oz.  of  lung  a  faint  trace.  The  next  case  was  tlialt  of  a 
woaiian  whose  'age  I  do  not  know.  It  was  a  coroner's 
case,  and  the  age  co^ild  therefore  be  obtained.  She 
died  on  December  24th|.  In  IQ^or.  of  liver  arsenic  was 
present,  but  unweighab]  ?  ;  in  3|oz.  of  kidney  arseiuc 
was  present,  but  uniw^eighable  •.  and  in  2^oz.  of  spleen 
arsenic  was  present,  but  unweighable.  I  may  say  that 
all  these  oaises  were  women  with  one  exception.  I  have 
only  examined  one  miale  case  out  of  all  this  number. 
The  nest  case  died  on  Koveniber  27th.  Unfortunately 
but  a  small  amount  of  th^^  viscera  was  sent,  and  I  had  to 
ilivide  it  with  Dr.  Stevenson.  I  only  got  8oz.  of  liver, 
but  in  thiat  8oz.  of  liver  I  found  a  weighable-  quantity  of 
arsenic,  over  2-10  of  a  milligramjme.  Reckoning  t-he  size 
of  the  liver,  that  would  make  l-30th  of  a  grain  of  ar- 
senious  oxide  in  the  whole  organ.  Dr.  Stevenson  prac- 
tic^y  camie  to  the  same  conclusion.  In  Igozs.  of  bidney 
there  was  an  unweighable  quantity  ;  in  2oz.  of  spleen 
there  'was  also  an  unweighable  quantity  ;  and  in  Ijpoz. 
of  brain  there  was  barely  a  trace.  I  would  not  like  to 
say  there  was  not  any — there  was  just  a  little  deposit. 
The  next  case  was  also  that  of  a-  woman,  who  died  on  th-e 
Tlth  December.  I  do  not  know  lier  age.  In  20oz.  of 
liver  there  was  8-10  of  a  milligramme  of  arsenic,  equal 
to  about  l-25th  of  a  gi-aiii  of  arsenious  oxide  for  the 
whole  organ.  In  3|oz.  of  kidney  there  wais  an  unweigh- 
able amount  ;  in  Ijoz.  of  spleen  there  was  also  on  un- 
weighable 'amount  ;  and  in  2o:z.  of  'stomach  then©  was 
j^^st  -a  faint  trace.  These  are  cases  wihichi  I  have  inveisti- 
gated  for  my  own  information.  The  other  case  was 
that  of  a  male  who  died  in  February.  I  do  not  know 
the  date  of  the  death,  nor  do  I  know  the  age.  In  this 
case  there  was  in  the  liver  an  amount  equal  to  l-18tli  of 
a  irrain  of  arsenious  oxide.  The  Iddney  and  the  sp'leen 
I  have  not  yet  examined,  as  1!  have  not  had  wime.  I 
examined  the  bodies  of  the  vertebrae.  I  had  100 
grammes    of    liver,    and    I    found    arsenic    in  an 


unweighable  amount.  In  75  grammes  of  brain  p,_-,  j^^. 
I  found  a  mere  trace.  Then  there  is  a  case  J.  /).  j 
which  is  of  some  interest — it  was  my  own  case  in  the  -1_ 
hospital.  During  life  I  found  arsenic  present  in  the  hair,  26  Mar, 
but  not  ill  the  nails.  There  was  no  keratosis,  but  I  — ■■ 
found  arsenic  in  the  extremt-  ends  of  the  hair,  though  I 
found  scarcely  any  in  hair  taken  from  close  to  the  head. 
Aftei-  death  we  got  -all  tlie  organs  to  make  a  complete 
examination,  so  thiat  this  case  is  intere.sjtdng  from  a  scien- 
tifi':  standipoint.  I  found  in  the  liver,  which  weighed 
1,012  grammes,  simply  an  appreciable,  but  an  un- 
weighable amount.  In  the  kidney,  which  weighed  157 
grammes,  I  found  a  ti'ace  ;  in  the  spleen,  which  weighed 
72  grammes,  I  found  a  slight  tr-aoe  ;  in  the  brain,  which 
weighed  1,184  grammes,  an  obvious  trace;  in  the 
bodies  of  the  vertebrae,  which  weighed  130  grammes,  I 
found  an  obvious  trace,  very  comparable  with  that 
obtained  from  the  whole  of  the  brain.  I  had  the 
thyroid  verj-  carefully  taken  out  and  freed  from  every- 
thing else.  It  weighed  15  grammes.  In  that  I  only 
found  a  faint  trace  of  arsenic,  such  las  I  should  expect 
to  find  from  a  similar  weight  of  muscle.  Tou  will  un- 
derstand the  point  of  that.  Finally,  there  was  one 
other  case  in  which  I  examined  720zs.  of  viscera,  liver, 
kidney,  and  spleen,  sent  to  me  by  the  coroner. 
I  had  to  analyse  them  together,  and  I  found 
equal  to  g  milligramme  of  arsenious  oxide.  In 
one  more  case  I  examined  the  vertebrae.  I  have 
some  more  bones,  which  I  am  working  at  still. 
In  200  grammes  of  the  bodies  of  the  vertebrae  there 
was  an  appreciable  butt  unweighable  amount.  That  is 
rather  important  -scientiacally.  I  might  also  mention, 
as  interesting  from  a  medicinal  st-andpoint,  that  the 
bodies  of  the  vertebrae  wiien  I  sawed  them  dovm  be- 
fore breaking  them  up  into  small  pieces  exhibited  an 
ex'traordinary  amount  of  red  marrow,  such  as  I  have 
never  before  seen.  There  was  the  same  appearance  in 
the  bones  of  the  skull. 

3784.  Have  you  made  any  examination  of  tihe  blood? 
— No  ;  I  have  not  bad  any  blood. 

3785.  You  do  not  know  whether  there  has  been  a 
large  quantity  O'f  myeloid  cells? — il  cannot  S'ay ;  but 
that  would  point  to  the  influence  of  arsenic  in  aneemia 
and  dysentery. 

3786.  The  result  of  all  these  examinations  oi  what  we 
m'ay  call  chronic  eases  is  that  you  have  been  able  to  find 
in  the  viscera  very  muoh  smaller  quantities  than  you 
would  expect  to  find  in  fatal  cases  of  acute  arsenical 
poisoning  1 — ^Undoubtedly. 

3787.  Have  you  any  kno-w ledge  of  detecting  arsenic 
in  bodies  in  whom  there  has  been  no  suspicion  of  the 
ingestion  of  arsenic  ? — Not  in  the  bodies.  I  found  it, 
unfortunately  too  late,  in  one  case,  in  a  very  early 
part  of  the  epidemic,  where  I  got  some  keratosis. 


3788.  I  am  not  speaking  of  the  epidemic  alone,  but 
whether  you  have  found  in  the  course  of  your  toxico- 
Ingical  experience  arsenic  frequently  or  ever  present 
in  the  viscera  where  there  has  been  no  likelihood  of 
arsenic  having  been  ingestei  1 — I  cannot  say  that  I 
have  ever  examined  for  it. 

3789.  It  has  been  stateil  that  arsenic  is  a  normal  con- 
stituent of  the  tissue? — You  are  alluding  to  Gautier. 
I  entirely  disagree  with  that.  I  believe  it  was  intro- 
duced adventitiously,  and  that  it  is  not  a  'normal  phy- 
siological constituent  of  tlie  body.  You  might  just  as 
well  sa-y  that  copper  is,  and  with  some  reason,  for  I 
have  never  examined  the  viscera-  of  a  body,  particularly 
the  frecas  of  a  presumably  healthy  person,  without 
finding  traces  O'f  coiDper  ;  yet  copper  is  not  a  physio- 
logical cortS'tituent  of  the  body. 

3790.  Would  you  like  to  make  any  statement  as  i--. 
any  new  facts  wh'i-oh  are  suggested  by  the  results  o' 
these  investigations  into  the  cumulative  efi'ect  of  ai  ■ 
senile? — Yes  ;  that  it  has  eh-an-ged  my  views  with  regard 
to  the  ounmlatire  effect^ — ia;giain  reserving  the  worrl 
"  cumulaibive "  as  being  a  relative  term — that  arsenic 
does  remain  much  longer  in  tlie  tis-sue-s  of  the  body  than 
I  tlioug'ht  it  possibly  could. 

3791.  It  oomes  rat-her  to  this,  tHiat  the  body  is  only 
capable  of  excreting  a  ceirtain  quantrity  of  arsen.i-c  in 
&  eei-tain  length  of  time  ?— Yes.  Perlnaips  you  will  allov,- 
me  to  refer  to  tiie  se-eond  case  again.  The  woman  wns 
in  hospital  for  52  days,  and  yet  arsenic  was  found  to 
be  present  in  the  tissues.  You  cannot  assume  that  she 
had  taken  that  much  more  than  the  woman  who  had 
only  been  in  hospital  for  23  days,  and  in  wiiom  no 
arsenic  was  found.  It  was  a  typical  case,  accoriliiiL'' 
to  Dr.  Reynolds.    There  was  pigmentation  and  all  otliei- 
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syniptoms.  The  only  assujiipition  is  that  there  must 
Mann,  have  been  soir.e  defect  in  the  elimina'tion  as  you  have 
suggected  where  the  tissues  undei'go  sudi  changes,  and 
the  vitality  is  so  low  that  arsenic  is  eliminated  very 
slo-n'ly  indeed,  and  ta'lres  a  long  time.  In  the  case  of 
more  vigorous  persons  it  is  got  rid  of  much  more 
quickly.  In  case  of  .chronic  poisoning  the  arsenic  Kngers 
in  the  tissues  very  much  longer  thian  I  had  any  idea 
of,  ;rom  my  previous  knowledge  of  acute  cases  and  ad- 
ministering it  meih'.einally  for  a  moderately  prolonged 
peri,od. 

3792.  Have  you  any  views  with  regard  to  the  channels 
oither  than  the  urine  by  ^v(lliclh  arsenic  may  be  elimi- 
nated?— Only  (those  I  have  named. 

3793.  Would  that  throw  any  light  on  tlie  fact  that 
wlomen  seem  to  have  suffered  fatally  much  more  fre- 
quently than  men  ? — ^I  think  Jt  is  probiably  want  of 
activity.  I  regard  it  simply  as  a  question  of  elimina- 
tion ;  many  of  these  women  were  chronic  alcoholics  of 
the  stout  variety-,  who  get  ver\'  lethargic  and  do  not 
move  about  nor  go  out  of  the  house. 

3794.  And  do  not  perspire? — That  is  so.  Their  tis- 
sues are  not,  so  to  speak,  in  activity. 

3795.  So  that  jour  opinion  Would  be  that  next  to 
urine,  peihaps  the  skin  is  the  great  excretory  orgian? 
— The  ffeces  and  the  bowels  come  nex^t  to  the  urine. 

3796.  I  mean  apart  from  the  fteces  and  the  urine  ? — 
Yes,  the  skin.  The  men  are  mostly  obliged  to  move 
about.  They  have  to  do  something,  a®  a  rule,  and 
tliat  is  the  only  reason  I  can  give  for  the  difference. 

3797.  Have  you  any  data  which  suggests  what  quan- 
tity of  arsenic  can  be  taken  along  with  food  for  long 
periods  without  harm  ? — No  ;  I  do  not  think  we  are 
justified  in  committing  ourselves  to  any  statement  of 
that  kind.    I  should  not  do  so,  most  certainly. 

3798.  What  is  your  experience  with  regard  to  the 
idiosyncrasy  of  patients  for  arsenic? — There  is  un- 
doubtedly idiosyncrasy.  From  personal  observation  I 
know  there  is  idiosyncrasy  towards  arsenic  in  being 
easily  susceptible.  As  to  the  converse  of  that  I  am  not 
prepared  to  say.  Oddly  enough,  only  yesterday  at  the 
hospital  I  saw  a  case  in  which  a  girl  had  ansemia,  to 
whom  I  had  given  arsenic.  This  girl  was  put  on  five- 
drop  doses  of  liquor  arsenicalis  three  times  a  day  on 
the  17th  January  until  the  18th  February,  when  it  was 
ceased  on  account  of  the  evident  indications  of  poison- 
ing in  the  shape  of  coiyza,  and  more  particularly  throat 
trouble  ;  nothing  else.  The  arsenic  was  stopped  at 
once,  and  the  symptoms  rapidly  subsided.  Then  on 
the  23rd  February,  knowing  that  arsenic  would  be  bene- 
ficial to  her  condition,  I  tried  her  with  five-drop  doses 
three  times  a  day  of  liquor  sodii  arseniatis,  which  is  a 
much  milder  drag.  This  was  continued  for  foiir  days, 
and  then  ceased  on  account  of  a  manifestation  of  the 
same  symptoms.  In  the  early  part  of  March  she  had 
an  erythematous  rash  on  the  legs  ;  that  was  after  she 
had  ceased  taking  it  altogether.  Then  on  Saturday 
last,  I  think  it  was,  she  complained  of  distinct  symp- 
toms of  neuritis,  tingling  particularly  when  one  foot 
touched  the  cither.  The  tingling  was  only  in  the  feet. 
She  had  talcen  at  the  rate  of  l-7th  of  a  grain  of 
arsenious  oxide  per  day  for  35  days,  which  would  equal 
about  5  graii  .s  ;  and  tlien  in  addition  to  that  she  had 
had  about  a  ]  ittle  over  half  a  grain  of  sodium  arseniate 
This  prodiicrd  these  symntoms.  Of  course,  these 
amounts  are  very  much  below  what  is  frequently  given 
medicinally.  It  was  only  given  in  l-20th  grain  doses, 
three  times  a  day  in  the  first  instance.  Again,  one 
has  seen  other  cases  of  idiosyncrasy  where  even  two 
or  three  five-drop  doses  have  prodiiced  urticarial  or 
other  rashes.  Those  I  have  seen  an  odd  time  or  two. 
Those  were  cases  distinctly  of  idiosyncrasy. 

3799.  Reviewing  those  cases    of  arsenical  neuritis 
marked  which  you  have  seen,  has  there  not  been  extreme  ten- 
derness of  the  calves  and  in  the  limbs? — Yes;  it  has 
been  very  extreme. 

3800.  Had  you  associated  that  symptom  formerly 
with  alcoholic  neuritis? — I  havf  seen  tenderness,  but 
not  this  excessive  tenderness. 

3801.  Was  that  a  new  feature  ? — Yes,  it  was  a  new 
fea.ture.  Formerly  one  used  to  find  them  tender,  but 
frequently  one  used  to  have  to  grasp  the  calf  of  the  leg 
to  find  it  out.  But  now  the  patients  dread  your  ap- 
proach. That  is  distinctly  a  new  feature,  and  to  my 
mind  one  of  very  great  import.  Not  only  is  the  surface 
of  the  leg  tender,  but  the  whole  of  the  muscles  of  the 
leg  are  excessively  tender,  and  the  patients  lie  in  a 
crouching  attitude,  and  cannot  bear  being  moved  at  all. 
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3802.  I  believe  many  ha:l  to  have  cradles  to  prevent 
ihe  bedclothes  fi'om  touching  them? — Yes.    In  those  ,/.  D.  M«)in. 
cases  of  contraction  you  may  get  the  case  of  pseudo-    _  — ^ — - 
clonus  by  inil  i  streiching,  showing  great  irritabdity  -'^  ^^jj^'"^* 
of  the  muscles. 

5803.  Are  there  any  points  that  you  would  Idie  to  'j^-gg^g  f^j. 
bring  before  the  Commission  as  to  the  mode  of  testing  ^j-v;enic 
for  arsenic  ? — My  observations  have  been  conducted  ..(impared. 
with  the  two  recognised  methods — Reinsch's  and 
JIarsh's.  I  have  nn  personal  experience,  but  I  sliould 
not  attach  any  importance  to  the  so-called  Gutzeit's 
method.  Toxicologically  you  must  not  only  get  arsenic, 
biit  you  must  be  able  to  prove  that  it  is  arsenic. 
With  this  test  you  get  coloration,  which  may 
be  due  to  a  nunilDer  of  things.  It  may  be  anti- 
moniated  hydrogen,  phosphoretted  hydrogen,  and  sul- 
phuretted hydrogen,  and  so  forth.  But  in  toxicological 
investigations  where  you  have  a  man's  life  at  stake  you 
must  be  able  to  prove  absolutely  that  it  is  arsenic.  You 
can  do  that  with  Reinsch's  test  and  Marsh's  test :  you 
can  convert  and  reconvert  and  satisfy  yourself  that  the 
thing  you  get  is  what  you  assume;  it  is. 

3804.  Do  you  wish  to  make  any  remarks  of  the  coiiipu- 
tation  of  the  amounts  of  arsenic  found  in  beer? — ■ 
Judging  from  the  amount  I  foiuid  in  the  different 
channels  of  elimination,  I  should  say  that  more  arsenic 
has  been  present  in  the  beer  than  the  analyses  have 
accounted  for.  I  am  not  criticisi:ag  the  analyses,  but 
that  is  the  impression  that  I  have  had. 

3805.  {Frufr.'isur  Thorpe.)  Do  yea  mean  that  by,_tlie 
methods  whioli  have  been  n.'sed  the  quantities  oibtained 
have  only  been  approximatcl}'  quantiitatively  accurate  ? — 
That  is  my  impression. 

3806.  They  are  only  appro'ximafca  to  accuracy? — Yes. 
I  believe  that  to  make  an  absolutely  accurate  aaialysis 
of  beer  with  arsenic  in  it  is  a  very  laborious  and  time- 
consuming  process. 

3807.  (Chairman.)  On  the  whole  your  impression  is 
tliiat  the  amiount  of  arsenic  in  beer  has  ibeen  under-esti- 
mated rather  tlian  over-estimated? — That  is  my  impres- 
sion from  whait  I  have  seen,  clinically  and  from  the 
amount  I  hlave  ohseived  in  the  excretions. 

3808.  {rrofcssor  Thorpe.)  That  must  follow,  inasmuch 
as  when  the  Reinsdi  method)  has  been  at  the  basis  it 
jirimarily  depends  upon  the  power  wliich,  the  copper  has 
of  picking  up  the  arsenic — ^to  the  e^Ltent  that  the  copper 
has  neglected  to  take  up  the  arsenic— it  will  minimise 
the  amount  of  arsenic  whiOh  is  dleteoted  ? — Quite  so. 
With  Reinsch's  test,  it  is  almosi;  like  exhausting  a 
vessel  of  air.  With  regard  to  Marsh's  test,  even  in 
the  small  amounts  in  my  investigations  in  which  the 
hydrogen  was  coming  away  so  small  that  it  would 
only  produce  if  it  was  lighted  a  head  about  the  size 
of  a  pin's  head  ;  and,  notwithstanding  that,  you  might 
have  an  inch  of  the  tube  incandescent,  I  ^ould  by  its 
odour  detect  arseniuretted  hydrogen  coming  away  wJiich 
liad  not  been  dissociated.  That  was  corroborated  by  a 
piece  of  filter  paper  with  a  drop  of  nitrate  of  silver  solu- 
tion, which  would  rapidly- — in  two  seconds — colour. 
Coming  back  to  the  Gutzeit  test,  with  meTcury  chloride 
similarly  applied,  it  took  thirty  seconds  before  it  was 
coloured.  With  the  old  nitrate  of  silver  method  you  got 
in  two  seconds  a  slight  coloration— holding  it  close  to 
the  end  of  the  tube. 

3809.  Then  you  infer  from  that  that  mercuric  chloride 
is  less  sensitive  than  nitrate  of  silver  ? — Yes,  that  is  my 
experience.  On  thej  other  hand,  nitrate  of  silver  would 
not  do  for  the  test  on  account  of  reduction  by  light. 
Mei'curic  chloride  is  undoubtedly  less  sensitive  to  the 
appreciation  of  arseniuretted  hydrogen. 

3810.  (Dr.  Whitelegge.)  You  attribute  the  recent  epi-  'foxie  effect 
deanic  to  arsenic  ? — ^I  do.  of  arsenic 

3811.  Do  you  afcbach  iinjioirtance  to  the  association  of  increased  by 
arsenic  with  alcohol  ? — Yes,  as  regards  the  capacity  of  alcohol 

the  tissues  of  the  recipient  to  eliminate — in  tliat  sense 
I  do. 

3812.  The  same  amotint  of  ^arsenic  administered  in 
another  form  might  not  give  rise  to  the  same  amount 
i5f  mischief  ? — Assuming  that  people  do  not  take  alcohol. 
I  do  not  think:  that  the  arsenic  hciing  in  the  presence  of 
alcohol  in  the  beer  caused  any  material  difference,  but 
the  fact  that  tue  people  who  took  it  had  been  beer 
drinkers,  and  whose  tissues  were  previously,  I  take  it, 
more  or  less  impaired,  and  their  eliminative  power  cor- 
respondingly dimini.shed — then  you  would  get  accumula- 
lion. 

3813.  Some  of  them,  we  were  told,  are  moderate 
Jrinkers,  but  in  general  the  alcoholic  habit  would  render 
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tbem  more  suscepbibie  to  the  injurious  influence  of  ar- 
senic 'i — Decidedly,  in  my  opinion. 

5314.  Do  you  attach  any  importance  to  influenza  or 
other  infectious  processes  in  connection  with  the  recent 
epidemic  ? — I  have  not  thought  aibout  that. 

3815.  The  suggetstion  lias  been  made,  but  we  have  not 
had  any  evidence  upon  it? — I  have  no  reason  to  think 
that  they  have. 

3816.  Have  you  made  any  esaiuinatioii  for  arsenic  in  the 
pigmented  paa-ts  of  the  skin  1 — I  have  not  had  the  oppor- 
tunity. It  IB  a  veiy  difficult  and  moot  point.  It  has 
been  hitherto  supposed  that  it  was  altered  blood-colour- 
ing matter,  and  not  arsenic.  On  the  other  hand,  some 
oibservers  have  different  views.  It  is  nc/t  a  settled  point 
as  to  what  the  pigmented  matter  is. 

3817.  A'Ssumiing  arsenic  to  be  deposited  in  the  inter- 
nal organs,  is  there  anything  known  about  drugs  bring- 
ing it  back  into  the  circulation,  anything  comparable 
to  the  supposed  eiiect  of  potassium  iodide  in  the  case  of 
mercury? — No  ;  I  do  not  think  there  is.  and  I  do  not 
think  that  any  drug  would  influence  it. 

3818.  You  are  not  prepared  to  say  that  any  amount 
of  arsenic  in  food  is  a  negligible  quantity? — No. 

3819.  You  would  not  say,  therefore,  that  it  would  be 
wise  to  assert  that  anything  less  than  l-20th  of  a 
grain  in  a.  gallon  of  beer  was  i.mmipterial  to  public 
health  ? — I  am  sorry  to  have  to  differ  from  my  friend  Dr. 
Stevenson,  who  has  foi'mulated  that,  but  I  do  in  this 
instance.  I  cannot  accept  the  statement  that  l-20th  of 
a  grain  in  a  gallon  would  be  innocuous.  This  epidemic 
'has  put  a  lot  of  negative  as  well  as  posiitive  infonnation 
before  us.  We  have  no  knowledge  as  to  what  the  effect 
would  be  of  the  constanit  ingestion  of  very  minute  doses 
of  arsenic.  It  is  difficult  to  compare  the  medicinal  ad- 
ministration of  arsenic,  where  the  doctor  and  nurse 
inow,  and  when  it  can  be  cut  short  should  anything 
arise,  with  the  taking  of  arsenic  from  multitudinous 
sources  and  not'  knowing  it.  where  s^^mptoms  go  on  in- 
creasing and  the  mischief  goes  on  'pari  passu  with  the 
taking.  We  do  not  know  what  the  effect  is.  I  most 
emiihatically  must  decline  to  associate  myself  with  ai 
limitation  whatever. 

3820.  Even  a  miore  stringent  one  than  the,  l-20th 
of  a  grain  ? — If  yon  put  an  absaudlv  F'mall  tpiantity,  of 
course,  one  could  imagine  it  to  be  a  negligible  quan- 
tity ;  but  thait  would  defeat  its  own  object,  because  it 
would  not  be  practicable. 

3821.  (Chairman.)  Has  any  suspicion  ever  crossed  your 
mind  that  any  other  substaince  than  arsenic  miight  be 
to  blame  for  this  epidemic  ? — No.  I  presume  you 
refer  to  selenium.  I  have  no  reason  at  all  to  believe 
that  selenium  entered  into  the  matter.  I  do  not 
doubt  that  there  may  have  been  selenium  nresent,  but 


Mr.  W.  B. 
DcaJdn. 


I'se  of 
Bostock 
sugar  by 
Mancliester 
P>rewery  Co. 


we  know  that  arsenic  will  produce  these  symptoms  ; 
and  I  feel  satisfied  that  there  was  sufficient  arsenic 
present  to  produce  them.  I'herefiore,  ui  my  own  mind, 
I  am  perfectly  convinced  that  arsenic  is  the  sole  factor 
I  a  the  production  of  those  symptoms. 

3822.  Have  you  looked  for  selerrliim  in  any  of  your 
cases  ? — No.  In  the  lissueis  you  can  hardly  look  for 
seleniiuu  unless  it  is  piesent  in  .a  considerable  amount. 
In  Marsh's  test  you  do  not  get  it  over.  It  preciipitates 
on  the  zinc.  It  is  stated  that  you  do  get  it  over  with  the 
arsenic.  That  may  be  so  ;  but  I  have  tried  one  or  two 
nouglh  experiments  with  that  v  ew  w-th  Marsh's  test,  but 
I  could  get  no  deposit.  I  have  no  indication  that 
would  afford  me  any  idea  that  anvt.hing  otlier  tlian 
arsenic  was  present. 

3823.  You  have  not  examined  any  cif  the  beers,  have 
you  ? — ^No  ;  it  is  not  in  my  province  to  examine  beers. 
I  may  say,  further,  that  I  do  not  afctacJi  any  impiortance 
to  tihe  idea  that  there  is  any  organic  com'binaition  of 
arsenic.  I  think  there  is  .sufficient  arsenic  present  in 
a  si'jmple  form  to  aecoiint  for  the  synnptoms. 

5824.  Do  you  know  what  the  pharmaoo logical  action 
of  seleniiim  is  ? — I  do  not.  There  are  no  instances 
recorded  of  selenium  poisoning  in  the  human  subject- 
They  are  all  experimental. 

3825.  It  is  stated,  is  it  not,  that  it  produces  ^reat 
wasting? — tl  have  seen  it  stated,  but  I  have  no  know- 
ledge of  it. 

3826.  Has  wasting  been  one  of  the  great  features 
of  tliiis  epidemic  1 — Not  beyond  a  reasonable  amount. 

3827.  Not  beyond  wlhait  you  would  expect  with  the 
paralysis  ? — No. 

3828.  In  fact,  many  of  these  patients  have  had  a 
large  quantity  of  fatty  tissue  about  them,  have  they 
not? — Yes.  Casting  my  eye  back,  I  cannot  remember 
cases  of  extreme  emaciation  at  all,  not  as  one 
would  get  in  ordinary  alcoholic  cases  of  cirrhosis  of 
the  liver,  where  you  get  a  big  abdomen  with  very  thin 
legs  and  arms. 

3829.  But  the  wasting  in  these  cases  has  not  been 
out  of  proportion  to  the  shrinking  of  the  muscles  from 
the  paralysis  ? — ^Certainly  not. 

3830.  (Professor  Thorpe.)  Were  your  Marsh  mirrors 
what  vou  might  call  normal  arsenical  Marsh  mirrors? 
—Yes! 

3851.  Was  there  nothing  in  their  appearance  to 
attract  any  anusual  attention  to  them  ? — No. 

5852.  I  presume  you  are  aware  that  when  the  sele- 
nium is  deposited  upon  a  Marsh  mirror  it  gives  a  brick- 
red  or  vermilion  tint  ? — Yes. 

5833.  iNothing  of  that  kind  occurred  in  the  Marsh 
mirrors  that  vou  saw? — No. 
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3834.  (Chairman.)  I  believe  you  are  the  representa- 
tive of  the  Manchester  Brewery  Co.  1 — Yes. 

3855.  Have  your  breweries  been  customers  to  Messrs. 
Bostocks  ? — Yes. 

3836.  For  how  long? — ^^Ye  have  been  customers  ever 
since  we  have  been  a  company — laibout  12  years,  and 
I  think  before  that  time  also. 

3837.  Had  yoii  oibtained  both  sugar  and  glucose  from 
them? — Only  gUtcose. 

3838.  Do  you  use  Messrs.  Bostock's  exclusively,  or 
do  you  use  other  makers'  glucose? — ^Seventeen  per  cent, 
of  the  whole  of  our  glucose  was  Bostock's. 

3839.  Do  you  get  the  invert  sugar  which  you  use 
from  other  makers  ? — ^^Ve  do  not  often  use  invert.  We 
use  a  mixture  of  invert  and  glucose' — Manbre's. 

5840.  Do  you  use  invert  for  priming? — We  use  this 
mixture  for  priming  and  also  for  brewing. 

5841.  In  what  proportion  do  you  use  the  glucose  in 
brewing  ?  I  suppo.=e  in  different  brews  you  use  dif- 
ferent quantities  ? — Yes  ;  we  use  from  about  14  to  20 
per  cent,  of  glucose,  according  to  the  beer. 

5842.  (Br.  WhifeJir/ge.)  Is  that  the  percentage  on  the 
total  amount  of  brewing  materials? — Yes. 

3845.  (Chairman.)  Do  you  prime  all  your  beers? — 
Very  nearly  all.  Occasionally  we  do  not  do  so  in  the 
summer,  but  you  may  take  it  that  we  prime  all  our 
beers. 


5844.  Do  you  prime  them  all  in  the  same  proportion  '< 
— No  ;  we  rather  vary  the  proportions.  We  use  from 
a  pint  to  a  quart.  In  some  fourpenny  beers  we  use  a 
quart,  and  in  the  stouts  we  use  a  quart;  but  in  the 
better  ales — mild  ales  and  bitter  ales — ^we  use  only  a 
pint  to  the  56  gallons,  that  is  at  a  gravity  of  1,150. 

5845.  Wliat  steps  did  you  take  after  the  discovery 
of  arsenic  in  Bostock's  sugar? — As  soon  as  we  dis- 
covered that  arsenic  was  in  Bostock's  sugar  we  destroyed 
all  the  beer  that  bad  Bostock's  sugar  in  it.  Every 
barrel  that  had  any  Bostock's  sugar  in  it  was  imme- 
diately destroyed. 

3846.  You  destroyed  all  the  beer  that  you  had  at  the 
brewery  ?— ffes ;  and  in  our  houses.  We  sent  our 
agents  around  to  the  houses,  who  personally  saw  the 
beer  put  down  the  sewers.  We  did  not  leave  it  to  the 
customers  to  do  ;  we  did  it  ourselves. 

5847.  iifo  you  know  what  quantity  of  beer  was  de- 
stroyed ?— I  should  think  about  1,250  barrels. 

3848.  (Dr.  Whifclegge.)  Do  you  supply  beer  to  cus- 
tomers other  than  the  tenants  of  your  own  houses?— 
Nearly  all  our  beer  is  supplied  to  -our  own  houses.  li 
is  mostly  a  tied  trade,  but  we  do  srrpply  private  cus- 
to""  °rs. 

3849.  What  did  you  do  witn  the  beer  supplied  to 
then]  ? — We  only  supplied  them  with  bitter  beei-.  Bos- 
tock's sugar  was  only  used  m  sixpenny  beers,  and  none 
of  that  was  supplied  to  those  customers.    We  did  not 
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use  Bostock's  sugar  in  any  other  beer  except  sixpenny 
beers.  The  beers  supplied  to  the  private  customers 
were  all  right. 

3850.  {Chairman.)  I  suppose  none  of  those  sixpenny 
beers  are  bottled  ? — No. 

3851.  Was  any  action  taken  by  the  sanitary  authori- 
ties to  prevent  your  selling  or  using  any  of  the  incrim- 
inated beer? — At  Wolverhampton  we  were  summoned, 

-  but  we  were  not  summoned  anywhere  else.  We  were 
summoned  there  on  two  beers  and  a  stout,  one  of  which 
had  Bostock's  sugar  in  it,  while  the  other  two  had  not. 
One,  however,  was  found  not  to  contain  arsenic '  after 
all  ;  and  on  the  other  one  we  were  convicted.  Our 
man  was  going  ro'.nd  at  thj  time  when  these  samples 
were  being  taken,  but  he  arrived  at  this  particular 
house  half  an  hour  after  the  sample  was  taken. 

3852.  What  time  elapsed  between  your  being  aware 
of  there  being  arsenic  in  your  beer  and  your  destroying 
all  the  beer?— I  should  think  the  last  barrel  was  de- 
stroyed within  two  days  of  our  knowing  about  it. 

3853.  Then  your  trade  is  within  a  limited  area.  I 
siTppose  you  have  a  good  many  houses  ? — I  think  we  had 
nine  people  going  around  destroying  the  beer,  working 
up  to  eleven  o'clock  at  night.  We  had  two  men  going 
round  in  the  Wolverhampton  district  where  this  took 
place,  but  they  were  not  quite  quick  enough. 

3854.  (Br.  Whitelegge.)  In  the  Wolverhampton  cases 
one  sample  was  found  to  contain  no  arsenic  ? — All  three 
chemists  differed.  Somerset  House  found  arsenic  in 
two  cases,  but  not  in  the  third.  Mr.  Jones,  the  Wol- 
verhampton analyst,  found  arsenic  in  all  the  cases  ; 
while  our  own  analyst  found  arsenic  only  in  the  one 
that  had  Bostock's  sugar  in  it.  In  the  other  two  he 
found  none.  Mr.  Jones  and  Mr.  Heron  and  Somerset 
House  gave  totally  different  analyses. 

3855.  Could  you  give  us  the  figures  of  those  different 
analytical  results  ? — ^This  paper  gives  them  : — 

"  The  samples  from  the  three  houses  were  analysed  by 
three  different  analysts  with  the  following  results  :  — 

In  No.  1.  Beer  (from  the  "  Crown,"  Wolverhampton). 

Brew  692. 

Mr.  Jones  (public  analyst)  found  -07  grs.  per  gallon. 
Mr.  Heron  ,,     '02  „ 

Somerset  House  "38  ,, 

In  No.  2,  Stout  (from  the  "  Crown  and  Anchor "). 
Brew  693. 

Mr.  Jones  (public  analyst)  found  -05  grs.  per  gallon. 
Mr.  Heron  ,,  nil. 

Somerset  House      ,,  nil. 

In  No.  3,  Beer  (from  "Royal  Oak,"  Wolverhampton"). 
Brew  683. 

Mr.  Jones  (public  analyst)  found  -09  grs.  per  galloru 
Mr.  Heron  ,,  nil-  » 

Somerset  House      ,,     '19  ,, 

Case  1. — Tenant  fined  £5  and  22s.  costs. 

„  2. — Dismissed  with  costs  against  the  Wolver- 
hampton Corporation. 

„  3. — Manager  fined  £6  and  22s.  costs  ;  Company 
fined  £7  and  22s.  costs." 

3856.  Were  these  three  portions  of  the  same  samples 
subrnitted  to  three  different  analysts  ? — Yes.  In  two 
cases  the  beers  were  made  from  exactly  the  same  malt. 
In  one  case  Somerset  House  found  no  arsenic,  and  in 
the  other  they  found  0-19  grains.  The  beers  were  made 
from  exactly  the  same  malt. 

3857.  I  suppose  all  these  beers  would  be  primed  ? — 
Yes  ;  they  all  had  been  primed  with  the  same  sugar — 
Manbre's.  We  never  used  any  of  Bostock's  sugar  for 
priming. 

3858.  (Professor  Thorpe.)  Was  there  any  sample  of 
beer  which  had  Bostock's  sugar  in  it  ? — Yes,  that  is  the 
case  where  all  three  analysts  found  arsenic.  There 
was  no  Bostock's  sugar  in  the  other  two  samples. 

3859.  (Br.  Whitelegge.)  In  the  case  where  the 
analysts  agreed  in  finding  arsenic  was  Bostock's  sugar 
used  in  the  brewing  or  in  the  priming? — In  the  brewing. 

4576. 


There  is  no  Bostock's  sugar  used  in  the  priming  of  any  jr. 

of  them.  Deakin. 

3860.  (Chairman.)  You  have  never  used  Bostock's  £,g  Mar  IDOl. 
in  the  priming? — No.                                                   "   i  

3861.  Therefore,  you  think  it  would  be  impossible 
that  by  accident  soine  barrels  were  piimed  with  Bos- 
tock's ? — Quite  impossible. 

3862.  What  steps  are  you  now  taking  to  prevent  your  Brewing 
beer  from  being  contaminated? — ^We  are  getting  guaran-  materials 
tees  from  all  our  customers,  iboth  of  malt  and  sugar,  now  being 
Witli  the  invoice  tliey  send  a  note  that  they  guaran-  ;;uaranteed 
tee  it  free  from  deleterious  matters.    We  are  also  hav- 
ing our  beers  analysed  by  Dr.  Miller. 

3863.  (Br.  Whitelegge.)  Every  brew? — The  beer  from 
every  fresh  lot  of  malt  is  analysed,  and  each  consign- 
ment of  sugar-  IS  analysed  as  it  comes  in,  so  we  go  on 
brewing  from  that  malt  and  sugar  until  it  is  finished. 
We  send  a  sample  of  the  heer  to  be  analysed,  and  then  and 

we  go  on  and  finish  it.    Then,  when  the  next  lot  comes  analysed 
in  we  Jiave  it  analysed  again.    IE  the  first  lot  is  passed 
as  free,  we  conclude  that  the  whole  of  that  consign- 
ment IS  free. 

3854.  Do  you  analyse  the  malt  and  sugar  yourselves, 
or  do  you  only  analyse  the  beer  ? — We  analyse  all  three. 

3865.  Do  you  send  samples  of  every  oonsignmenit  of  1-ut  not  every 
malt  and  every  consignment  of  sugar  to  Dr.  Miller  ? —  consignment. 
Not  quite,  but  pretty  nearly  every  one.      We  have 

not  had  any  arsenic  since  Decemiber. 

3866.  (Chairman.)  Have  you  had  any  difiiculty  in  (iuaranteeSi 
getting  these  people  to  give  these    guarantees? — 'Wu 

have  not  had  any  difiiculty ;  but  the  maltsters  did  nor 
like  it.  This  is  the  sort  of  letter  we  get  from  them. 
Here  is  a  letter  (produces)  from  Sandars  and  Co.,  one  of 
our  maltsters.  He  did  not  like  giving  a  stringent  guar- 
antee of  freedom  from  arsenic,  though  he  is  willing  to 
accept  return  of  the  malt  if  it  does  not  meet  the  views 
of  our  chemist.  In  that  case  we  have  still  insisted  o;; 
the  guarantee. 

3867.  (Br.   Whitelegge.)  What  was  the  form  of  cei-  Form  of 
tificate   you   obtained? — Here  it  is;   it  is  on  the  in-  guarantee, 
voices.    (The  invoices  were  handed  in.)    I  have  brought 

you  one  of  each. 

3868.  Arsenic  is  not  specifically  mentioned? — No;  it 
says  "  deleterious  matters."  With  some  of  them  I  be- 
lieve arsenic  is  actually  mentioned. 

3869.  Do  you  suggest  any  preciise  terms  of  certifi- 
cate, or  do  they  send  you  some  certificate  of  their  own 
Wording? — That  is  what  I  ask  them  to  put  on.  It  sayts 
there  :  "  Guaranteed  free  from  any  substances  dele- 
terious to  health."  We  have  no  difficulty  with  anyojie 
except  our  maltsters. 

3870.  You  do  not  ask  whetlier  it  is  dried  with  anthra- 
cite ? — No  ;  we  have  their  assurance  that  it  is. 

3871.  And  this  certificate  is  understood  on  both  sides 
to  cover  complete  absence  of  arsenic  ? — Yes. 

3872.  Has  this  demand  on  your  part  led  to  any  in- 
crease in  the  price  ? — No. 

3873.  Is  it  within  your  knowledge  how  the  malt  is 
dried  ? — We  have  their  assurance  that  it  is  dried  with 
anthracite  toal. 

3874.  A  general  assurance  ? — Yes.  I  have  spoken  to 
them  about  it,  -and  they  have  all  assured  me  that  it  is 
dried  'with  nothing  but  anthracite  coal. 

3875.  Do  you  ask  for  any  certificate  of  that  kind  as  Noguaiamt* 
regards  hops  ? — No.    We  have  bought  all  our  hops  :  with  haps, 
we  have  not  bought  any  since  this  scare  came  on ;  wc 

have  not  any  guarantee  about  that. 

3876.  Have  you  had  any  examined  ? — ^Yes,  we  bad  one 
lot  examined,  and  it  was  all  right. 

3877.  (Chairman.)  Do  you  malt  for  yourselves  as  well  ? 
— No. 

3878.  You  buy  entirely  ?— Yes. 

3879.  Where  do  you  get  the  chief  quantity  of  your 
malt? — Our  chief  supply  is  from  Sandars,  of  Gainr;- 
borougii',  and  Manns,  of  Wakefield,  also  supply  us  with  a 
good  deal.  I  am  in  touch  with.  Dr.  Miller,  and  I  kno'>v 
their  mialts  are  all  right  in  corroboration  of  their  aibaA/c- 
ment. 

3880.  Tihe  bulk  of  your  malt  comes  from  the  Eastern 
counties,  not  from  Shropshire  or  Shrewsibury,  which  is 
a  big  malting  place  ? — Most  of  the  malt  comes  from  Liii  • 
colnshire — ^I  think  the  majority  of  our  malt  this  year. 
We  have  not  had  very  much  Yorkshire,  but  some  of  ifc 
was  made  in  Yorkshire,  on  the  oanalj  by  Sandars. 
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3881.  I  suppose  you  are  not  able  to  tell  us  anything 
about  the  character  of  the  fuel  wliich  was  used  before 
this  scare  in  the  inaltings  that  you  deal  with  'I — I  under- 
a6j:Mar.  1901.  ^tand  that  it  was  coke. 


Hr.  IV.  B. 


C'liunge  from 
coke  to 
antliracite  a- 
maltiri";  fuel 


ScreenuiK 
and  brushin<; 
of  malt. 


Brewers' 
books  show 
ori;?in  of 
materials. 


3882.  You  do  not  know  anything  of  the  source  of  the 
coke?— No. 

3883.  Before  this  soare  used  you  ever  to  submit  your 
materials  for  analysis  to  anyone  ? — ^Yes  ;  we  have  had  a 
contract  with  Dr.  Miller  now  for  nearly  two  years. 

3884.  His  analysis,  I  believe,  was  only  for  trade 
purposes,  as  he  told  us  yesterday  ? — Yes.  Directly  this 
scare  came  out,  befoi-e  we  knew  what  it  was,  1  sent 
■samples  up  to  Dr.  Moritz,  in  London,  and  I  asked  Mr. 
Esitoourt  to  coane  in,  and  he  took  samples  of  the  beer 
as  it  was  going  ouit  from  the  brewery,  as  well  as  samples 
of  the  materials,  and  he  found  that  they  were  aU  pure. 
Dr.  Moiritz  OOTTobonated  him,  and  found  the  samples 
pure. 

3885.  {Br.  WUtdegge.)  When  was  that?— The  last 
week  in  November. 

3886.  Were  they  reported  free  from  arsenic  ? — ^Yes. 

3887.  {Chairman.)  Do  you  make  any  conditions  with, 
the  people  fromj  whiom  you  get  material  that  it  shall  be 
properly  screened  and  brushed? — We  have  no  written 
agreement  ;  it  is  verbal.  Of  course,  we  have  talked  to 
them  pretty  straighit  about  the  whole  thing. 

3888.  You  did  that  before  this  scare  ? — Yes.  We  have 
always  been  particular  about  that.  In  fact,  we  dropped 
one  or  two  maltsters  because  they  did  not  satisfy  us  in 
thaA  respect. 

3889.  {Dr.  WhiteUgge.)  Why  did  you  take  exception 
to  it  not  being  brushed  and'  screened  ? — It  makes  a  great 
deal  of  difference,  I  always  think,  in  the  beer  if  the  dirt 
is  in.  We  screen  it  at  the  brewery  as  well,  but  it  means 
a  lot  of  work  for  our  own  screens. 

3890.  But  you  had  no  suspicion  of  arsenic  ? — No,  it 
was  simply  a  question  of  cleanliness — to  get  out  mould 
and  broken  corns,  and  tliat  kind  of  thing. 

3891.  {Chairman.)  Can  you  trace  from  your  books  the 
composition  of  your  beers  and  where  the  materials  come 
from? — Yes.  I  produce  my  brewing  book.  You  can 
see  by  it  that  we  know  exactly  what  is  in  every  brew. 
{The  brewing  book  was  produced,  and  certain  entries  ex- 
explained  to  the  Commissioners.) 

3892.  {Dr.  JVhitelegge.)  Can  you  trace  these  barrels? 
— Yes.  As  every  barrel  is  racked  the  number  is  entered 
in  the  book,  together  with  the  name  of  the  customer.  I 
have  not  brought  that  book  with  me. 

3893.  {Chairman.)  I  see  by  this  book  that  each  brew 
can  be  clearly  traced  asi  well  as  the  sugar,  etc.  ? — Yes. 
We  could  trace  which  had  Bostock's  and  which  had  not. 

3894.  Yoi  make  returns  to  the  Inland  Revenue  to 
show  the  quantity  of  malt  substitutes  you  use? — ^Yes. 
We  enter  those  in  the  Excise  books.  We  do  not  enter 
ihe  hops. 

but  Excise        3895.  {Dr.  Whitelegge.)  You  do  not  enter  the  details 
books  do  not  of  the  malts  and  the  sugar,  do  you  ? — We  enter  the 
quantity. 

3896.  The  total  quantity  ? — Tie  exact  quantity  of  each 
Ijrew. 

3897.  You  would  not  say  how  much  is  Bostock's 
.sugar  ? — No,  we  should  not  give  the  name  of  the  firms. 
We  should  say  so  many  hundredweight  of  sugar,  so 

-.  ■  many  quarters  of  malt,  and  so  many  quarters  of  maize 

or  rice,  but  we  should  not  give  the  names  of  the  firms 
who  supply  them. 

3898.  {Professor  Thorpe.)  That  is  to  the  Excise  officer  ? 
— Yes,  in  rthe  ordinary  Excise  book. 

ExcisP!  3899.  The  Excise  officer,  if  he  chose,  could  ask  to  see 

Jlhccrs  could  the  names  of  the  firms  ? — ^Yes,  and  he  could  taie  samples 
ruepei-tain        if  he  wished. 

br^rin"-  "5900.  If  he  wished  he  could  know  the  names  of  the 

materiiil  and  fi^'^is  with  whom  you  are  dealing? — Yes,  we  should 
take  samples,  have  no  objection  to  telling  him,  but,  as  a  matter  of 
fact,  they  never  asked. 

3901.  I  see  in  the  materials  here  in  your  brewing  book 

these  four  columns  give  malt,  com,  sugar,  and  hops  ?  

Yes. 

3902.  You  put  other  things  besides  those  into  your 
beer,  do  you  not? — ^We  put  preservatives  in  and' fin- 
ings. I  think  those  are  the  only  two  things  we  put 
in.  Finings,  of  course,  go  in,  but  we  do  not  enter 
them  there. 


3903.  Do  you  never  use  any  hop  substitutes  ? — No.  ji/,-.  ly^ 
Those  are  the  main  things.      Nothing  goes  into  the  Dmfd, 

barrel  except  what  is  down  there  with  the  addition  of  •   

a  little  preservative.  ^lar.  1| 

3904.  Have  you  taken  any  precaution  to  see  if  your  Finin-'s. 
finings  are  pure  ? — I  have  had  them  analysed,  but  only 
once. 

3905.  {Dr.  Whitelegge.)  For  arsenic? — ^Yes. 

3906.  {Professor  Tlwrpe.)  I  suppose  you  use  isin- 
glass ? — Yes,  with  the  usual  tartaric  acid.  The  finings 
were  quite  pure  the  only  time  we  had  them  analysed, 

3907.  {Chairman.)  Is  nothing  added  to  give  a  head  HeiidingI 
to  the  beer? — Yes.     I  was  wrong  in  saying  there  was  preparatil 
nothing  else.     There  is  a  stuff — some  sort  of  sugar  I 
think  it  is — and  I  had  that  analysed  as  well.  That 
was  found  to  be  pure. 

3908.  There  are  a  great  maay  other  substances  used 
in  the  trade,  are  there  not,  to  saponify  the  beer  to  a 
certain  extent? — believe  there  are. 

3909.  You  know  nothing  about  them  ? — ^We  do  not  tise  Minute 
them.     I  may  mention  that  the  other  day  we  received  quantiti(| 
this  letter  with  regard  to  a  beer  which  had  been  passed  arsenic  ill 
as  being  all  right.     {Letter  handed  in.)     You  will  see  lieernot\l 
it  states  that  one  hundredth  part  of  a  grain  per  gallon  standingi 
has  been  found  in  tJiat  particular  beer.     How  on  earth  piecautwf 
they  could  detect  it  I  do  not  know.    It  is  very  worry- 
ing to  our  customers,  but  it  does  not  worry  us  very 
much. 

3910.  This  is  from  the  Public  Health  Department 
at  Stockport? — Yes.  We  had  one  once  before  from 
there. 

3911.  Was  this  particular  beer  brewed  with  Bostock's 
material  ? — No.  It  was  brewed  quite  lately,  and  all 
materials  had  been  passed  as  pure.  The  analyst  has 
found,  as  you  see,  approximately  one-hundredth  part 
of  a  grain  per  gallon. 

3912.  Had  any  of  the  barrels  in  which  this  beer  was 
placed  before  contained  beer  brewed  with  Bostock's? — 
It  is  possible.  It  is  a  quick  trade.  The  barrels  ore 
washed  and  scalded  and  steamed  every  time  they  are 
used.  I  do  not  think  there  can  be  anytliing  from 
them. 

3913.  {Dr.  Whitelegge.)  Have  you  traced  these  sam- 
ples to  their  source  in  this  book  ?■ — No  ;  I  have  not  had 
the  number  of  the  brew  yet.  I  know  there  is  nothing, 
however,  which  has  not  been  passed  as  sound,  because 
all  the  beers  have  been  brewed  recently — certainly 
within  the  last  month. 

3914.  If  I  understood  you  correctly,  not  quite  all  the 
samples  are  submitted  to  analysis,  'are  they  ? — No,  they 
are  not. 

3915.  Are  the  ingredients  ? — The  ingredients  are 
practically  all  submitted  to  analysis.  All  fresh  stuff 
IS  analysed. 

3916.  {Chairman.)  Can  you  be  quite  certain  when 
you  take  a  sample  of  malt  that  all  the  quarters  of  malt 
are  really  from  the  same  drying? — We  have  the  assu- 
rance of  the  maltsters  that  they  are.     That  is  all. 

3917.  {Professor  Tlwrpe.)  Are  you  a  chemist,  or  have  Wolver 
you 'had  any  chemical  training? — No.  I  know  enough  haniptor 
chemistry  to  analyse  beer  for  commercial  purposes,  prosecut 
That  is  all. 

3918.  Did  you  attend  the  proceedings  at  Wolver- 
nampton  ? — ^Yes. 

3919.  Was  any  evidence  given  as  to  the  methods 
upon  which  the  various  chemists  based  their  state- 
ments ? — Mr.  Heron  said  he  made  his  experiments  with 
Marsh's  and  Reinsch's  tests,  and  Mr.  Jones  said  he  did 
his  also  with  those  tests.  He  said  that  he  had  tried 
those  tests  over  and  over  again.  He  had  only  a  pint 
to  start  with,  and  he  found  arsenic  every  time.  They 
both  said  they  duplicated  their  tests. 

3920.  Do  you  know  if  their  description  of  the  mode 
in  which  they  applied  Marsh's  test  and  Reinsch's  test 
was  identical? — ^I  fancy  that  Dr.  Jones  said  he  used 
identically  the  same  method  as  Mr.  Heron.  I  believe 
the  question  was  asked,  but  I  forget  at  the  moment, 
although  I  fancy  they  both  used  exactly  the  same  tests. 

3921.  Did  Mr.  Heron  say  he  used  what  is  known  as 
the  experts'  test? — ^Yes,  I  believe  he  did,  because  he 
described  exactly  how  he  had  done  it. 

3922.  Mr.  .Tones  did  not  use  the  exports'  test?— I 
rather  fancied  he  did  not.  He  had  some  method  of 
his  own. 
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3923.  When  Mr.  Jones  found  arsenic  lie  found  it  in 
greater  quantity  than  Mr.  Heron? — Yes. 

3924.  And  when  Somerset  House  found  arsenic  they 
found  it  in  greater  quantiity  than  either? — Yes. 

3925.  The  amounts  of  arsenic  foumd  by  Somerset 
House  were  about  twice  that  found  by  either  of  the 
other  experts  ? — ^Yes  ;  they  were  <ratlier  more,  except  in 
tihe  one  case  where  they  found  none. 

3926.  Did  you  notice  anyt^hing  peculiar  about  Bos- 
took's  glucose  as  compared  with  otJier  glucoses  thait  you 
bad  been  having? — ^No,  nothing  ,at  lall. 

3927.  It  was  not  any  darker  in  colour  ? — No  ;  if  any- 
thing, it  was  .a  lighter  coloui-,  but  I  do  not  think  there 
is  very  much  in  it.    It  was  nice-looking  sugar. 

3928.  Did  you  notice  anything  peculiar  aboiit  the 
yeasts  which  you  were  obtaining  during  the  time  of 
this  trouble? — Hfo. 

3929.  There  was  nothing  abnormal  in  them? — 
We  had  not  very  much  of  Bostook's  ;  we  had  only  17 
per  cent,  of  the  whole  lot. 

3930.  I  am  speaking  of  ibhe  yeasts  now  ? — No. 

3931.  {Dr.  Whitelegge.)  Do  you  send  out  any  guarantee 
with  the  beer  you  supply  to  customers — No  ;  we  have 
not  been  asiked  for  it. 

3932.  Neither  to  your  tied  'houses  nor  to  your  other 
customei-s  ? — No. 

3933.  Would  you  object  to  supplying  sudi  a  guiaran- 
tee? — With  the  present  system  of  .public  analysts,  we 
certainly  should.  If  there  is  a  standard  laid  down  thaA 
we  could  depend  upon  I  do  ,not  suppose  we  should,  but 
How  if  you  send  these  saaniples  to  six  different  men, 
not  any  two  iWould  agree,  and  we  should  not  like  to 
give  a  guarantee.  If  there  was  some  fixed  standard 
which  was  worfeed  to,  we  should  not  mind. 

3934.  (Professor  Thorpe.)  And  by  ,a  prescribed  method? 
— Yes  ;  and  there  should  be  men  trained  to  do  the 
work.  If,  for  instance,  Somerset  House  had  the  control 
of  it  one  would  not  mind,  buit  I  do  not  think  we  should 
like  to  feel  we  were  in  the  hands  of  the  local  autho- 
rities, where  each  different  public,  analyst  has  some 
method  of  his  own  of  m'akiing  the  an^alysis. 

3935.  (Dr.  Whitelegge.)  You  think  in  the  absence  of 
suoh  a  prescribed  meibhod  the  brewers  have  a  grievance  ? 
— ^I  think  so  undoubtedly  ;  we  do  not  know  Where  we 
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3936.  li  one  of  your  tied  houses  supplies  beer  which 
is  found  to  be  arsenicated,  of  course  ttiey  inform  you  ? 
— 'Yes.  The  authorities  inform-  us,  and  tliey  inform  the 
house  where  the  sample  is  .taken  from. 

3937.  Is  it  your  pracitdce  to  defend  the  case  for  them '! 
— We  have  only  had  the  one  case  I  have  mentioned, 
and  we  defended  tliat  for  them. 

3938.  That  was  at  Wolverhampton? — ^Yes. 

3939.  Have  you  had  no  other  cases? — ^We  have  had 
no  other  cases  against  us  at  Manchester  and  Salford, 
where  the  bulk  of  our  business  is. 

3940.  In  what  way  would  your  position  be  different 
if  you  gave  a  guarantee,  since  you  undertake  the 
defence  ? — 'I  suppose  they  could  come  down  upon  us 
for  the  loss  of  trade  and  all  kinds  of  things. 

394L  Would  that  arise  in  the  case  of  a  tied  house? 
— No  ;  possibly  not  in  the  case  of  a  tied  house,  but  in 
the  case  of  a  tenant  I  suppose  he  could  claim  damages. 
We  should  not  have  the  least  objection  as  lomg  as  there 
was  some  standard  that  we  could  work  to  with  some 
confidence.  We  cannot  do  so  now.  You  may  brew  beer 
with  every  ingredient  guaranteed  pure,  and  the  beer 
passed  pure  by  Dr.  Miller,  and  then  we  get  the  sort  or 
letter  I  have  shown  you,  stating  that  l-lOOth  or  l-200th 
of  a  grain  of  arsenic  per  gallon  has  been  found  in  it. 

3942.  Do  you  know  that  some  breweries  are  supply- 
ing guarantees  ? — ^I  have  seen  labels  upon  barrels  ; 
that  is  all  I  have  seen. 

3943.  What  are  the  preservatives — sulphites? — Yes. 

3944.  Have  they  been  analysed  ? — ^Yes. 

3945.  And  in  all  oases  they  have  been  found  to  be 
free  from  arsenic  ? — ^Yes  ;  there  is  a  certificate  of  that. 

3946.  {Professor  Thorpe.)  What  steps  have  you  takei?  Arsenic 
to  eradicate  the  traces  of  arsenic  from  your  plant  ?^ —  " 
We  scour  and  scrub  it  well  over  and  over  again  with 
sand  and  all  kinds  of  things  which  would  fetch  any 
rough  substance  off.    We  have  used  bi-sulphitp,  but  1 
do  not  know  whether  that  would  do  it. 

3947.  Has  your  company  made  any  claim  for  the 
return  of  duty  ? — ^We  have  not  done  so  at  present.  I 
have  the  telegram  here  from  the  Brewers'  Association, 
asking  us  not  to  sell  beer  made  from  Bostock's  ;  before 
receipt  of  which  all  our  contaminated  beer  sold  to  cus- 
tomers had  been  destroyed.  I  have  also  here  letters 
from  Messrs.  Sandars  after  I  had  refused  to  accept  tha' 
other  letter  of  theirs.    Other  maltsters  have  done  the 
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3948.  {Chairman.)  I  believe  you  are  a  Fellow  of  the 
Chemical  Society  and  a  Fellow  of  the  Institute  of 
Chemistry  ? — ^Yes. 

3949.  And  you  were  one  of  the  founders  of  the 
Society  of  Public  Analysts  ? — That  is  so. 

3950.  I  believe  you  have  been  Public  Analyst  of  Man- 
chester for  the  last  28  years  ? — ^I  have. 

395L  And  for  more  than  20  years  the  administra- 
tion of  the  Food  and  Drugs  Act  has  been  carried  out 
by  a  Committee  of  the  Corporation  with  the  aid  of  the 
chief  superintendent,  Mr.  Hook  ? — Yes. 

3952.  And  I  believe  you  have  given  advice  upon 
chemical  matters  yourself  connected  with  such  autho- 
rity ? — Yes,  up  to  four  years  ago. 

3953.  You  also  act  as  Public  Analyst  for  Bacup,  Lan- 
caster, and  Ashton-under^Llyne  and  Macclesfield? — 
Yes,  and  for  Oldham. 

3954.  You  are  associated,  I  think,  in  one  place  in 
Macclesfield  and  Ashton-under-Lyne  with  the  chief  sani- 
tary inspector  and  at  Bacup  and  Lancaster  with  the 
Chief  Constable  ? — That  is  so ;  and  at  Oldham  with  the 
Medical  Of&cer  of  Health. 

3955.  Would  you  like  to  make  a  statement  with  re- 
gard to  what  you  consider  to  be  your  duties  as  Public 
Analyst  in  connection  with  those  bodies  ? — My  duty  as 
Public  Analyst  would  be  to  ascertain  the  presence  of 
any  compound  added  to  alter  the  appearance  or  in- 
crease the  bulk,  or  to  ascertain  if  a  compound  had  been 
deprived  of  any  valuable  constituent.  No  public  analyst 
has  imagined  nor  has  it  ever  been  suggested  that  he 
should  look  for  all  possible  contaminations.  The  Act 
seems  to  have  been  originally  intended  to  prevent  fraud. 
Where  a  poison  is  introduced  under  the  third  section  it 
is  a  poison,  I  take  it,  which  would  enable  them  to  imitate 
or  to  alter  the  character  of  the  article  so  as  to  sell  it  to 
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a  greater  advantage,  as  in  the  case  of  peas  which  ar. 
made  green  by  the  sulphate  of  copper. 

3956.  (Professor  Thorpe.)  Would  not  Section  3  alsu 
cover  a  case  of  the  use  of  a  thing  like  the  chromate  of 
lead  ? — Yes,  it  would. 

3957.  And  possibly  the  use  of  a  pernicious  green 
colour  for  giving  so-called  pleasant  appearance? — That 
is  so.  Twenty-eight  years  ago  chromate  of  lead  wa-> 
considerably  used  in  cheap  confectionery  in  Mancheste;  ■ 
A  prosecution  ensued,  and  it  was  stopped.  I  do  aot 
recollect  a  case  since. 

3958.  Is  it  not  within  your  knowledge  that  Section  3  Principal 
was  drafted  to  cover  cases  such  as  those? — Not  of  acci-  ''"ty  to 
dental  impurities,  but  of  intentional  impurities.  I 
have  in  my  mind  now  the  possibility  of  the  con- 
tamination of  milk  by  germs  of  typhoid  or  scarlet 
fever,  and  the  possibility  also  of  that  particular  sample 
of  milk  being  submitted  for  analysis  by  the  analyst. 
He  passes  it,  and  hitherto  he  has  not  been  blamed, 
although  as  a  result  of  the  consumption  of  that  milk 
some  diseases  have  been  spread.  That  is  an  organic 
contamination.  Arsenic  is  an  inorganic  contamination. 
That  is  the  whole  difference.  Neither  of  them  is 
fraudulent  to  the  Act,  because  they  do  not  alter  the  ap- 
pearance of  the  article.  In  the  case  of  arsenic  the 
beer  is  not  altered  in  appearance,  weight,  or  strength 
in  any  particular. 

3959.  (Chairman.)  I  think  you  consider  that  it  is  th?» 
duty  of  a  public  analyst  to  examine  for  probable  causes 
of  accidental  contamination  ? — That  is  so.  I  can  give 
you  an  example  of  that  kind  in  the  various  soda  water-, 
of  commerce  which  were  formerly  conveyed  through 
leaden  pipes.  We  invariably  looked  for  both  copper 
and  lead.  That  is  not  an  adulterant  in  any  sense,  but 
it  is  a  probable  contamination. 
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3960.  .Aj>d  in  future,  I  presume,  you  would  look  for 
arsenic  in  beer? — I  should,  unquestionably. 

3961.  Perhaps  you  would  give  the  Commission  some 
information  with  regard  to  the  analyses  which  you  have 
made  since  this  poisoning  has  been  found  out  ? — I  have 
received  and  analysed  samples  of  beer  since  November 
21st  of  last  year  from  the  following  authorities  :  from 
the  Manchester  Corporation,  81  samples  ;  from  Old- 
ham, 5  ;  from  Ashton-under-Lyne,  40  ;  from  Maccles- 
tield,  24  ;  from  Lancaster,  22  ;  from  Bacup,  18.  The 
reslilts  in  Manchester  were  that  one  sample  had  not 
less  than  l-7th  of  a  grain,  ten  not  less  than  l-8th  of  a 
grain,  one  not  less  than  l-9th  of  a  grain,  one  not  less 
than  l-12th  of  a  grain,  two  not  less  than  l-15th  of  a 
grain,  one  not  less  than  l-20th  of  a  grain,  two  not  less 
than  l-30th  of  a  grain,  eight  not  less  than  l-50th  of  a 
grain,  twenty-two  not  less  than  100th  of  a  grain,  five 
not  less  than  l-200th  of  a  grain,  and  twenty-eight  were 
absolutely  free. 

3962.  {Professor  Thorpe.)  Perhaps  you  had  better  ex- 
plain to  the  Commission  precisely  why  you  use  such 
a  phrase  as  "  not  less  "  ? — A  public  analyst's  duties  are 
to  certify.  He  has  to  be  exceedingly  careful  that  he 
shall  not  exceed  the  estimate  of  the  quantity  that  is 
there.  That  is  one  reason  why  I  have  used  the  term, 
and  one  reason  why  I  have  estimated  so  that  my  quan- 
tity would  be  rather  less  than  the  quantity  present.  I 
may  explain  that  in  making  a  standard  I  have  taken 
a  standard  Marsh  mirror  obtained  from  water  and  not 
from  beer.  The  consequence  is  my  standard  reduces 
the  apparent  quantity  from  beer,  as  you  will  see.  I  got 
bh©  whole  of  the  arsenic  from  the  water  solution  prac- 
tically. Tou  may  take  it  that  I  get  more  than  I  could 
from  beer.  If  I  place  a  certain  specified  quantity  of 
arsenic  in  water  and  Reinsch  it  and  use  the  Marsh  test 
with  it,  I  should  find  a  certain  quantity  as  a  standard — 
a  certain  colour.  If  I  took  the  same  quantity  of  beer  I 
should  get  a  smaller  quantity  as  a  result,  which  would 
be  a  safer  test.  Taking  the  water  standard  and  then 
analysing  the  beer,  my  result  is  always  less  as  certified 
than  is  actually  present. 

3963.  {Chairman.)  But  that  is  rather  different  from 
the  evidence  we  have  had  from  others,  who  have  .said 
thalt  tJie  detection  of  arsenic  in  beer  is  more  maxlced 
than  the  detection  <ii  arsenic  in  waiter? — ^I  do  not 
veoo'lleot  luaving  heard  that. 

3964.  {Professor  Thorpe.)  It  (has  been  stated  to  us 
bv  a  cliemiist  that  it  is  .easier  to  detect  the  presence  of 
arsenic  in  beer  than  in  the  s^ame  bulk  of  water? — 
There  should  be  some  grounds  given  for  a  statement 
like  that.  It  is  contrary  to  all  received  notions,  and 
contrary  to  all  my  experience. 

3965.  {Chairman.)  I  only  menltion  that  it  has  been 
stated  ? — It  is  an  extraordinary  statement.* 

3966.  (Professor  Thorpe.)  Have  you  any  idea  in  your 
own  mind  as  to  the  relatiion  betweeii  the  amouuits  that 
you  have  given  and  wha.t  would  be  the  adtual  quantities 
in  tihe  beer? — ^I  should  say  .at  a  guess  that  l-8th  m'igiht 
be  l-7th,  and  l-7tih  might  be  l-6th.  That  would  be  the 
proportion.  Of  course  the  certificate  of  the  Public 
Analyst  is  subject  to  the  review  of  Somerset  House  as 
well  as  to  the  review  of  the  brewer's  chemist.  The 
n;alyst  is  not  in  the  same  position  as  an  investigator, 
as  the  gentleman  who  investigated  the  matter  at  Owens 
College. 

3967.  {Chairman.)  I  presume  tJie  difficulties  would 
he  greater  when  you  are  dealing  with  very  small  quan- 
tities than  when  you  .are  dealing  with  larger  quantities? 
-  -Undoubtedly. 

3968.  Whwt  you  estima-ted  migiht  be  l-7th? — 
That  is  so. 

3969.  But  what  would  it  be  when  you  oamo  down 
to  1-lOOth?— l-lOOth  might  be  ^jyth 

3970.  Keeping  up  the  same  ratio? — Exactly.  In  the 
first  samples  I  got,  as  you  will  see  in  <-he  list,  there 
were  six  which  were  below  l-30th.  Some  were  l-200th. 
1-lOOth,  l-50th,  l-30th,  l-12th.  As  a  consequence  I 
had  to  deal  practioally  with  the  .small  quantities  only, 
^Tcum  lOozs.  or  llozss.,  and  I  had  also  to  deal  wtith 
unknown  quantities  as  to  the  composition  of  the  articles  ; 

Note  by  Witness. — As  an  illustration  of  the  fallacy  of 
this,  three  public  analysts  analysing  portions  of  the  same 
sample  of  beer  found  respectively  1-lOth,  l-12th,  and 
l  -25th  grain.  One  thus  lost  half  the  quantity  prpsent.  All 
would  have  got  correct  results  from  a  solution  of  AsoO.,  in 
water- 
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that  is  to  say,  instead  of  being  beer,  as  I  had 
imagined  dt,  it  was  beer  .plus  soime/cliing.  The  highest 
quiantity  of  arsenic  is  found  in  the  clieapei  beer,  and 
itiiat  oheapea-  beer  is  one  tliat  contains  not  only  pre-  -26  iMar.  l 

eervaitives,  but  it  is  fined.    Dllreobly  it  gets  into  the  

retailer's  cellars,  he  pours  in  ,a  certaLU  amount  of 
isinglass.  Therefore,  as  received  then,  the  beer  would 
contain  a  considerable  amounit  of  sulphites  in  some 
form  or  another.  This  I  did  not  know  until  six  days 
afterwards,  VJien  I  obtailned  from  a  brewer  samples  of 
finings,  and  all  the  materials  he  used.  I  then  recog- 
nised the  character  of  the  beer  as  sold  at  the  present 
day. 

3971.  {Professor  Thorpe.)  Had  the  fact  that  the  beer 
oomtai'ned  preservatives  any  influence  upon  the  deter- 
minajtions  of  the  amounts  you  discovered? — It  had  an 
influence  upon  the  discovery  ;  but  upon  the  ajmoumts 
discovered  I  should  say  no,  because  I  used  the  means 
to  get  rid  of  the  sulphites  in  the  estimation  of  every 
case. 

3972.  It  would  prevent  your  recognising  arsenic  in 
the  firsit  insitance  ? — ^It  did. 

3973.  By  inadvertently  not  ascertaining  the  existence 
of  tlie  sulphites  you  failed  to  discover  the  presence  of 
the  arsenic? — By  not  kmowiing  that  the  sulphites  were 
present  in  the  beer. 

3974.  You  knew  that  sulphites  migilit  be  .present  in 
beer,  d'id  you  not? — Not  in  beer. 

3975.  You  were  not  aware  that  sulphites  were  used 
as  a  preservative  ?— No  ;  I  was  .aware  that  sulphites 
were  used,  bli-sulphite  of  calcium,  to  wash  the  barrels 
with,  .but  never  that  it  was  added  to  tlie  beer.  ' 

3976.  You  understood  /tliat  pr6se.rva.tives  were  added 
to  the  beer,  I  presume  ?— I  cannot  say  that  I  did.  I 
had  not  the  faintest  idea  that  suilpHites  were  presem.t. 

3977.  {Chairman.)  You  put  in  this  table  with  regard 
to  Manchester  ?— Yes.    (See  Appendix,  No.  9.) 

3978.  And  you  also  put  in  a  table  with  regard  to 
Ashton-under-Lyne  ?— Yes.  You  will  see  that  tne 
amounts  of  arsenic  per  gallon  varied  from  l-7th  of  a 
grain  to  l-200th,  and  seventeen  of  the  samples  were 
free  from  arsenic. 

3979.  And  you  also  put  in  a  table  with  regard  to 
Macclesfield,  Bacup,  and  Lancaster,  and  a  summary  of 
results  obtained  by  you  when  analysing  beers  submitted 
to  you  by  brewers? — Yes.    {See  Appendix,  No.  9.) 

3980.  Do  you  know  where  the  brews  were  brewed  ? — 
Yes  ;  I  can  give  you  the  particulars  if  you  like. 

3981.  Did  you  find  any  arsenicated  beers  excepting 
those  that  had  used  Bostock's  materials  ? — In  brews  Arsenic 
brewed  entirely  from  malt  and  hops  I  found  arsenic  ^.H  malt 
also. 

3982.  {Dr.  Whitelegge.)  What  was  the  most  in  those 
cases? — I  think  I  got  from  l-4th  to  l-50th  of  a  grain  Arsenic 
per  pound.  malt, 

3983.  {Chairman.)  Was  that  in  the  malt? — Yes. 

3984.  I  am  sj)eaking  of  beer ;  that  was  in  your 
samples  of  malt  ? — Yes  ;  I  obtained  the  malt  from 
which  the  beer  had  been  briewed  in  which  I  found  arsenic. 

3985.  You  first  found  it  in  the  beer,  then  you  ob- 
tained samples  of  the  malt  and  found  it  in  the  malt  ? — 
Yes. 

3986.  {Dr.  Whitelegge.)  How  much  was  there  in  the 
beer  ? — I  found  1-lOth  of  a  grain,  if  I  recollect  rightly. 

3987.  {Professor  Thorpe.)  One-tenth  of  a  grain  per 
gallon  ? — Yes. 

3988.  {Chairman.)  I  believe  you  have  made  numerous 
analyses  of  glucose,  invert  sugar,  and  caramel? — ^Yes,  Arsenic 
with  the  result  that  I  found  two  other  glucoses  con-  "^n  Bo 
taining  arsenic,  one  in  a  considerable  quantity. 

3989.  Not  Bostock's  ?— No. 

3990.  Do  you  know  from  whom  they  came? — I  can 
give  you  the  name  of  one.  The  other  was  an  American  "f  t^eri 
firm.  The  one  that  contained  the  most  was  German  and  Am« 
made.    Julius  Frank  and  Ohlmann  was  the  name.  oiigm, 

3991.  They  were  both  foreign  ? — Yes,  I  presume  so. 

3992.  {Dr.  Whitelegge.)  How  much  was  there  of  the 
samples  ? — Enough  to  make  l-20th  of  a  grain  per  gallon 
if  20  per  cent,  had  been  used.  I  am  taking  that  8 
ounces  might  be  used  to  replace  the  malt  in  these  cases 
—taking  42  ounces  of  malt  to  make  a  gallon  of  beer, 
whi(vh  weighs  about  lOlbs.,  and  replacing  a  portion  of 
lie  8  ounces  with  sugar  it  becomes  about  l-20th  of  a 
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If,.,  grain.  The  quantity  of  arsenious  acid  estimated  to 
stcourt.   exist  in  lib.  of  the  glucose  was      of  a  grain.    The  esti- 

  mation  was  by  means  of  comparative  Marsh  mirrors. 

3993^  (Professor  Thorpe.)  Was  that  German  glucose 
led        you  refer  to  being  actually  used  in  the  manufacture  of 
beer  ? — It  was  from  a  brewer's  premises. 

3994.  In  this  district  of  Manchester? — Yes. 

3995.  (Chairman.)  And  in  the  American  glucose  you 
also  found  arsenic,  but  in  a  less  quantity  ? — Yes. 

3996.  Was  that  also  obtained  from  the  premises  of 
a  brewer  ? — Yes,  from  premises  of  a  brewer  in  the 
neighbourhood,  though  not  in  Manchester — a  town  20 
miles  away. 

3997.  Do  you  think  that  it  was  being  used  for  beer  ? 
— Yes  ;  it  had  undoubtedly  been  used. 

3998.  For  beer — not  for  any  other  purpose? — Yes, 
they  used  it  for  beer. 

3999.  Still,  glucose  is  used  for  other  purposes  ? — ■ 
Yes,  for  a  number  of  other  purposes,  jams  and  various 
sweetmeats. 

4000.  Have  you  made  any  analyses  of  jams  ? — Yes,  I 
think  I  have  given  you  some  figures. 

4001.  (Professor  Thorpe.)  Was  this  German  gVdcose 
■which  you  got  from  the  brewer  the  only  sample  of  Ger- 
man glucose  you  got  from  a  Manchester  brewery? — It 
is  the  only  German  glucose  that  I  know  of. 

4002.  Can  you  tell  us  whether  imported  German 
glucose  is  at  all  extensively  used  in  this  district  ? — I 
should  say  that  this  particiilar  glucose  had  a  consider- 
able sale,  as  I  met  with  it  in  several  other  breweries. 

4003.  I  understood  you  to  say  that  you  had  not? — 
Yes. 

4004.  This  Geraian  glucose  ? — Yes. 

4005.  It  contained  arsenic? — Not  in  all  cases.  This 
■was  a  case  where  the  beer  appeared  to  contain  a  very 
small  quantity  of  arsenic.  They  used  none  of  Bos- 
took's.  They  bought  at  the  best  prices,  and  they  got 
this  particular  glucose  from  Julius  Frank  and  Ohlmann. 
He  gave  me  a  sample  of  another  stock  in  which  I  found) 
a  faint  trace ;  but  afterwards  in  the  brewery  to  which 
I  allude  I  found  some  glucose  from  Julius  Frank  and 
Ohlmann  which  contained  a  much  larger  quantity,  the 
quantity  I  have  spoken  of.  The  glucose  of  that  firm 
has  a  considerable  sale  in  the  neighbourhood. 

4006.  What  do  you  mean  by  a  "  considerable  sale  " 
— Th«y  supply  several  brewers. 

4007.  To  what  extent?— I  cannot  tell.  The  brewers 
several  appear  to  buy  in  a  very  peculiar  way  ;  that  is  to  say, 
of  they  have  three  or  four  makes  of  glucose  in  at  a  time. 
-          They  used  in  a  most  extraordinary  way  mixtures  of  the 

glucoses  according  to  the  taste  of  the  brewer.  Although 
I  cannot  tell  you  to  vi^hat  extent  it  is  sold,  I  should  say 
there  is  a  considerable  sale.  Their  business  is  entirely 
glucose. 

4008.  As  these  breweries  which  use  this  German 
glucose  in  which  you  found  the  arsenic  large  breweries  ? 
— have  not  been  to  the  breweries,  but  I  should  say 
they  are  of  considerable  size. 

4009.  This  is  the  first  distinct  evidence  we  have  had  of 
the  occurrence  of  any  notable  quantity  of  arsenic  in  any 
other  than  Bostock's  glucoses  ? — ^I  wrote  to  the  Officer 
of  Health  here  on  the  7th  December,  and  told  him  that 
iihere  were  two  other  glucoses  in  which  I  had  detected 
arsenic.  I  think,  however,  I  am  not  alone  in  this,  for 
T)r.  Campbell  Brown  also  says  that  there  are  two  other 
cases  in  the  report. 

4010.  Is  not  that  a  case  where  Bostock's  glucose  was 
supplied  to  lan  agent? — N'o  ;  I  have  a  case  of  that  sort 
from  a  brewery.  Dr.  Campbell  Brown  alludes  to  two 
other  makers. 

4011.  Ts  this  particular  German  glucose  of  wliich 
you  have  told  us  used  to  your  knowledge  in  Liverpool  7 
— could  not  say. 

4012.  Is  the  other  sample  of  which  Dr.  Campbell 
Brown  made  mention  ihe  same  as  this  you  referred  to? 
— ^I  do  not  know.  I  only  read  his  published  report  in 
the  papers. 

4013.  Do  Tou  not  know  what  the  sample  of  glucose 
was  with  regard  to  which  Dr.  Campbell  Brown  made 
a  report  ? — I  do  not. 

4014.  (Chai/rman.)  Perhaps  you  would  hand  in  the 

name  and  address  of  the  breweries  where  yon  found 
the  arsenicated  German  and  American  glucose  in  use 


— 'I  will  look  them  up,  and  will  give  you  both  names. 

I  may  also  be  able  to  send  you  some  of  the  glucose.        C.  Estcourt. 

4015.  {Professor  Thorpe.)  Have  you  some  of  the  glu-  oc  Mar  1001 

cose  still  in  your  possession  ?— I  tihinik  1  have  ;  ,and  I   ' 

think  I  have  some  of  the  malt.    I  am  not  sure  that  I 

have  some  of  the  worst  samples,  but  I  have  some  of 
the  malt  tliat  is  bad. 

4016.  And  what  about  the  glucose? — ^And  of  the 
glucose  as  well.  I  have  examined  beers  from  York- 
shire, London,  Burton,  and  Hampshire.  In  the  Lon- 
don beer  I  found  none  ;  in  three  towns  in  Hampshire 
from  wliich  I  obtained  fourpenny  beer  I  found  not  a 
trace  ;  in  one  of  the  Yorkshire  beers  I  found  a  quantity 
equal  to  what  we  had  in  Manchester ;  in  the  Burton 
beer  I  found  a  small  quantity,  1-lOOth  of  a  grain. 

4017.  {Chairvian.)  Did  you  find  any  contaminated  Ar,*eiiic  in 
caramel  ? — Nearly  all  caramel  seems  to  be  contami-  caramels 
nated.    I  met  with  very  few  samples  that  were  quite 

free  ;  whether  tliey  were  made  from  Bostock's  sugar 
I  cannot  tell.  I  should  say,  however,  that  it  was  evi- 
dently from  the  same  source. 

4018.  I  understand  from  Dr.  Thorpe  that  glucose 
which  is  otf-colour  is  sometimes  still  further  treated 
to  make  it  into  caramel  ? — Vei-y  probable.  That  might 
be  the  reason. 

4019.  (Professor  Thorpe.)  Are  you  able  to  tell  us 
whose  caramels  thej-  were,  whose  samples  you  ex- 
amined ? — I  can  ascertain  the  names,  but  I  did  not  get 
them  at  the  time. 

4020.  How  did  the  caramels  come  into  your  posses-  obtained 
sion  ? — From  the  breweries.  from 

4021.  Was  there  nothing  on  them  to  indicate  whose  ^■''s^^^^r'^. 
make  they  were  ? — There  was  nothing  on  them  except 

the  name  of  the  brewer.  The  majority  of  the  samples 
came  to  me  with  the  name  of  the  brewer  and  the  name 
of  tlie  substance. 

4022.  What  quantities  of  arsenic  have  you  found  7 — 
I  have  found  large  quantities. 

4023.  How  do  they  compare  with  the  amount  of  ar- 
senic which  you  have  found  in  the  German  glucose  and 
Bostock's  glucose  ? — I  should  think  not  more  than  one- 
seventh  or  one-eiglith  probably. 

4024.  Is  the  amount  of  arsenic  you  found  in  the 
caramel  larger  or  smaller  than  tlie  amount  you  found 
in  Bostock's  glucose? — Smaller. 

4025.  That  would  rather  negative  the  supposition 
that  this  caramel  had  been  derived  from  Bostock'i 
glucose  1 — ^It  would,  from  this  particular  glucose,  but 
one  does  not  know  what  the  other  glucoses  may  be^ 

4086.  {Dr.  Whitelegge.)  Do  you  still  find  traces  of  ar-  Ai-senic  in 
senic  in  caramel? — I  have  not  received  any  caramel  yeast, 
lately.  The  caramel,  as  one  understands,  is  to  re- 
place the  old  burnt  malt  to  colour  the  beer  with. 
Witli  respect  to  the  yeast,  in  that  particular  brewery 
where  I  met  with  this  German  glucose  I  examined  it, 
and  then  informed  the  Medical  Officer  on  the  1st  De- 
cember that  arsenic  was  found  in  the  yeast  in  consider- 
able quantities.  Since  then  I  have  had  23  samples  of 
yeast,  representing  nearly  all  the  Manchester  breweries. 
These  yeasts  are  from  a  yeast  merchant  who  is  anxious 
to  know  when  they  are  pure  again.  I  found  from 
l-30th  to  1-lOOth  grain  to  the  pound. 

4027.  (Professor  Thorpe.)  This  yeast  that  you  got 
from  a  yeast  merchant  may  be  an  imported  yeast,  may 
it  not  ? — No.  He  pureliases  the  yeast  from  Manchester 
breweries,  presses  it,  and  sells  it  to  distilleries,  etc. 
In  this  case  he  was  anxious  to  find  out  whether  the 
arsenic  was  got  i-id  of.  It  was  practically  got  rid  of 
by  January  17th. 

4028.  Do  you  know  anythdng  about  the  origin  of  those 
yeasts? — I  know,  for  instance,  that  in  one  case,  the 
brewery  I  spoke  of,  where  I  discovered  the  arsenic  in 
the  yeast,  they  had  received  a  store  of  yeast  from  Groves 
and  Whitnall.  They  exchange  when  the  yeast  gets  sick, 
and  altbougli  it  is  worn  out  in  one  brewery  it  revives 
in  another.    I  suppose  it  is  the  fresh  soil. 

4029.  Groves  and  Whitnall  have  not  used  any  of  this 
German  glucose  to  which  you  have  referred,  have  theyV 
— ^I  presume  they  have  not. 

4030.  But  that  is  not  the  brewery  that  you  are  goinq 
to  give  us  the  name  of  ? — No.  " 

4031.  Do  you  know  whether  the  yeast  to  which  you 
have  referred  was  derived  from  this  German  glucose  ? 

■ — No.  I  understoo.l  from  the  brewer  that  he  had  pur- 
chased or  obtained  a  new  sort  of  yeast  from  a  firm  of 
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4032.  {Chairman.)  He  had  obtained  it  from  Groves 
and  Whitnall  ?— Yes. 

4033.  {Professor  Thorpe.)  Is  the  arsenic  in  the  yeast 
in  jour  opinion  derived  wholly  through  the  interven- 
tion of  Bo&tock's  sugar  ;  can  you  trace  it  back  again 
to  the  use  of  Bostook's  sugar? — 'In  the  majority  of  cases 
of  yeasts  submitted,  I  should  say  yes. 

4034.  The  yeaists  which  you  have  examined  have  had 
their  arsenic,  in  your  opinion,  derived  from  Bostook's 
sugar? — Yes  ;  that  is  my  opinion. 

4035.  {Chairman.)  Will  you  proceed  with  your  state- 
ment?— have  made  a  suggestion  in  view  of  the  fact 
that  there  are  very  many  differences  between  analysts, 
not  only  in  the  method  and  results,  but  in  their  way 
of  treating  the  samples,  that  it  would  be  advisable  to 
form  some  committee  which  would  deal  with  this  ques- 
tion. I  have  had  a  letter  from  the  Society  of  Chemical 
Industry,  and  they  are  forming  a  committee,  and  they 
have  asked  me  to  taJce  part  in  formulating  a  method 
of  dealing  with  arsenical  samples,  and  the  process  of 
detecting  arsenic.  I  may  say  that  beneficial  results  were 
obifained  from  the  M'ilk  Committee,  and  that  in  the  end 
the  major  portion  of  the  analysts  used  one  method  in 
dealing  witJi  the  milk.  I  suibmiit  that  something  like 
that  is  required  in  i-espect  to  arsenic. 

4056.  Tlhal;  ^here  should  be  one  uniform  method  of 
working  and  one  uniform  test? — -Yes,  one  quantity,  and 
that  the  quantity  should  be  absolutely  the  same.  The 
question  also  arises  of  making  the  standard  accurate.  I 
have  suggested  that  tihe  committee  which  deals  with 
this  sliould  also  make  one  standard  solution,  which 
should  be  sent  davm  to  every  analyst,  so  that  tihere  should 
be  no  possibility  of  any  difference  even  in  the  standards. 
I  am  not  &ure  that  all  the  standards  taken  by  the  ana- 
lysts have  been  absolutely  accunate — that  is  to  say,  thej 
liiave  made  up  solutions  of  arsenious  aoid.  The  standard 
is  made  up  of  a  certain  quantity  of  arsenious  acid  dis- 
solved in  water. 

4037.  A  standard  of  what  ? — standard  of  mirrors 
or  of  Reinisch's,  or  any  process  you  want.  You  want  a 
etandaid. 

4038.  {Professor  Thorpe.)  I  think  you  had  better  ex- 
plain rather  more  fully  what  you  mean,  because  it  is 
quite  possible  to  determine  the  amount  of  arsenic  irre- 
spective of  any  suoh  standard  ? — Quite  so.  I  am  talking 
of  minute  traces,  which  are  aU  that  exist  now  in  beer. 
When  you  have  to  deal  with  small  traces  you  cannot  use 
a  method  of  weighing,  and  therefore  the  method  adopted 
in  Manchester  has  been  to  make  a  siolution  of  a  certain 
amount  of  arsenious  acid  and  analyse  it,  and  produce  a 
Reinsch  sublimate  or  a  Marsh  mirror  from  it.  It  is  not 
supposed  or  expected  that  we  are  going  to  work  for 
weighable  quantities.  That  there  would  be  no  diffi- 
culty about,  but  we  are  working  for  very  minute  quan- 
tities— that  is,  the  quantities  obtained  from  malt,  I 
presume.  The  object  would  be  to  deal  with  minute 
quantities,  not  large  quantities,  which  could  be  obtained 
by  precipitation. 

4039.  Whj  do  you  m'ake  that  restriction? — It  is  only 
a  que.Sition  of  the  initial  amount  of  material  taken,  is  it 
not  ? — Quite  so.  If  you  have  gallons  and  lOOth  of  a  grain 
to  a  gallon  you  could  get  a  weighable  quantity,  but  oom- 
mercially  you  cannot  obtain  a  large  sample.  In  the 
purchase  of  everything  it  is  tbe(  siame.  You  could  not 
obtain  a  sample  probably  if  you  sent  for  an  abnormaJ 
quantity.  E  the  beer  is  sold  in  half-pint  bottles  the 
analyst  may  only  get  3^  ounces  to  analyse. 

4040.  {Chairman.)  What  would  be  the  limit  of  quan- 
tity that  yon  could  obtain  for  a  sample? — ^If  you  asked 
over  the  counter  for  a  gallon  of  beer  it  would  cause  sus- 
picion. The  person  who  would  go  for  it  would  generally 
be  an  inspector,  and  he  would  appear  as  a  very  unlikely 
person  to  carry  a  gallon  of  beer  away,  and  it  would  be 
refused.  Thicre  is  no  penalty  for  refusal  compared  with 
the  penalty  for  adulteration.  There  is  only  a  £10  limit 
for  a  refusal,  therefore  it  is  cheaper  to  refuse  to  sell  than 
it  is  to  be  fined  for  selling.  That  is  why  our  inspectors 
have  to  take  special  precautions  in  obtaining  samples, 
because  they  may  be  refused. 

4041.  {Professor  Tl  orpr.)  Does  not  that  rather  point 
to  a  defect  in  the  Act? — I  agree  with  you  there.  It  was 
suggested  years  ago  that  the  penalty  for  refusal  jhould 
be  greater  than  the  penalty  for  adulteration,  but  in  the 
last  Act  it  was  not  changed,  notwithlstanding  the  feeling 
of  our  committee.  It  is  still  £10  for  one  offence  and  £20 
for  i!;e  other. 
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404ii.  {Chairman.)  Apart  from  that  difficulty  of  sale 
being  refused  for  the  pui-pose  of  analysis,  there  would  be  Estcowi 

no  practical  difficulty  in  taking,  say,  a  gallon  as  the   

quantity  whioh  should  be  taken  for  analj-tical  purposes,  26  Mar.  190 
would  there? — ^Apart  from  that  there  would  be  no  diffi-  — 
culty. 

4043.  You  think  that  if  you  could  have  a  standardised 
solution,  from  which  comparative  tests  could  be  made, 
that  would  do  away  with  some  of  the  great  discrepan- 
cies which  now  exist  in  the  analysis  of  some  beers? — 
That  is  so,  granted  that  the  metliod  and  the  quantity 
are  identical. 

4044.  {Dr.  Whitelegge.)  You  do  not  agree  with  what 
a  former  witness  told  us,  that  this  ought  to  be  left  to 
the  discretion  of  the  public  analyst? — The  public  ana- 
lyst would  probably,  if  he  were  assisted  by  Somerset 
House,  devise  some  mettbod  which  is  uniform ;  but  ii 
can  be  done  at  onoe  if  the  Commission  suggested  it. 

4045.  But  you  think  that  all  public  analysts  ought 
to  be  called  upon  to  conform  to  an  official  method  for 
analysis? — ^I  do,  undoubtedly. 

4046.  {Chairman.)  You  mentioned  that  at  Blackburn 
the  Medical  Officer  of  Health  at  once  obtained  samples 
of  beer  from  the  incriminated  breweiy,  and  after  analy- 
sis of  the  samples  ordered  the  brewer  to  destroy  all 
the  beer  brewed  witJi  Bostook's  glucose,  and  left  the 
inspector  to  see  this  done.  Had  he  power  to  do  that  ? 
— No,  he  had  no  power  to  do  that.  I  heard  thiat  given 
in  evidence  in  the  case  of  Holden  v.  Bostock,  in  which 
£1,800  was  given  as  damages. 

4047.  The  beer  was  destroyed  through  the  goodwill 
of  the  brewer  ? — ^I  grant  that ;  but  my  view  is — and; 
the  Officer  of  Health  for  Blackburn  thought  the  same — 
that  you  can  ask  the  brewer  to  say  which  beers  are  the 
ones  which  are  not  brewed  with  Bostook's.  You  then 
sample  those  beers,  and  upon  his  word  you  would  take 
them.  If,  upon  analysis,  you  found  them  to  be  wrong, 
then  you  would  have  an  opportunity  for  an  action  ;  but 
in  the  case  of  this  arsenical  scare  it  appeared  to  me  that 
all  the  brewers  were  quite  willing  to  accept  the  situa- 
tion, and  would,  had  they  been  pressed  by  any  of  the 
authorities,  have  destroyed  all  their  beer  before  an 
official,  so  that  the  Corporation  would  have  had  the 
credit  of  having  done  something  in  this  direction. 

4048.  You  go  on  to  say  that  you  did  not  know  that 
the  Liverpool  authorities  ever  destroyed  the  poisoned 
glucose  at  the  manufacturers,  but  they  certainly  nad 
the  power  to  do  so*  ? — ^That  is  a  power  under  the  Public 
Health  Act — on  analysis,  and  discovering  that  it  con- 
tained arsenic,  and  was  to  be  used  for  food.  The 
amending  Act  of  1890  covers  all  that.  The  first  Act 
restricted  the  articles  you  shall  deal  with,  while  the 
amending  Act  includes  everything  that  oan  be  used  for 
food — that  is  the  1890  Act,  and  it  gives  power  to  des- 
troy deteriorated  food  as  you  might  tinned  meat  or 
arsenicated  flour,  if  you  can  imagine  such  a  case. 

4049.  Would  that  give  you  the  power  to  destroy  glu- 
cose before  it  had  entered  into  the  composition  of  a. 
food? — Certainly — lanything  intended  for  food.  Glu- 
cose is  practically  a  food  of  itself.  The  glucose  itself 
might  be  made  a  food. 

4050.  But  would  you  actually  consider  glucose  as  a 
food? — Take  the  case  of  flour.  I  would  consider  glu- 
cose as  much  a  food  as  flour.  Flour  is  not  eatable' 
unless  there  is  some  change,  that  is,  until  it  is  cooked. 
In  the  same  way  glucose  would  not  be,  until  it  is  made 
into  a  sweet.  But,  at  the  same  time,  it  is  evidently- 
covered  by  the  Act. 

4051.  {Br.  Whitelegge.)  Are  not  those  further  powers 
under  the  Public  Health  Act  Amendment  Act  adoptive  ?■ 
— There  was  an  opportunity  of  using  them  here,  but  no 
authority  apparently  has  attempted  it.  The  reason  is- 
this,  that  you  might  find  on  analysis  of  a  beer  that  one 
particular  barrel  is  arsenicated ;  but  the  question  is, 
how  dare  you  seize  those  other  barrels?  (Because  you 
do  not  know  that  they  contain  arsenic  ;  you  have  only 
analysed  one.  It  would  be  a  cause  for  law  suits  and  ar 
claim  for  damages  against  the  authorities.  In  this  case 
I  say  there  would  not  be  an  atom  of  difficulty  owing  to- 
the  feeling  of  the  brewers  upon  the  subject. 

4052.  Because  of  the  amending  Act? — ^The  amending 
Act  enables  tihem  to  do  it.  You  can  point  out  the  very 
tiling.  Bostook's  sugaa*  enables  them  to  point  it  out, 
because  the  brewer's  books  would  .show  in  wihicih  brew- 
it  was  used. 

■*  Nofr  hy  Witncxs.—l  find  Bostook's  works  are  not 
within  the  City  of  Liverpool,  so  that  the  above  remarks 
should  not  ajiply  to  Liverpool. 
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4053.  The  ameiicLiig  Act  gives  cerbaaii  powers  1 — Yes. 

4054.  liliose  powers  do  not  come  into  elfecit  in  any 
locality  until  the  local  aiuthority  has  deliberately 
adopted  tliat  Act ;  is  not  that  iso  ? — did  not  read  that, 
but  it  imay  be  so. 

4055.  Do  you  know  whetlier  tihat  Act  has  been 
adapted  in  Bliaakbum  and  Liverpool  ? — do  not  know. 

4056.  Or  in  Garston  ? — cannot  sipeak  to  tfliat. 

4057.  {Professor  Thorpe.)  Has  it  been  adopted  here  ?— 
The  original  Aot  has  been  adopted  here. 

4058.  {Dr.  JVhitelegge.)  I  aui  speaking  Aow  of  the 
Public  Health  Acts.  The  original  Act  would  not  want 
adoption  ;  but  the  amending  Act  does  1 — I  see  what  you 
mean. 

4059.  Do  you  suggest  if  the  adoptive  Act  is  enforced 
that  the  juedical  officer  of  heailth  would  nave  power  to 
gio  to  the  brewery  to  ask  the  brewer  to  ddstinguisli  those 
lUvely  to  be  contaminated  from  those  not  likely  to  be 
contaminated,  and  then  to  take  a  sample  for  analysis  ? 
— He  might  take  a  sample  for  analysis  eventually. 

4060.  And  then  take  no  further  action  until  he  re- 
ceived the  result  of  the  analysis  ? — -He  could  ask  them 
to  point  out  the  contaminated  barrels.  As  I  say,  the 
mood  of  the  brewers  was  such  that  they  would  have  done 
it  at  once.  I  do  not  say  that  it  would  have  been  suc- 
cessful ordinarily,  but  in  this  case  it  would  have  been 
"the  easiest  method  of  dealing  with  it. 

4061.  Even  if  the  adoption  of  the  Act  were  enforced 
locally,  it  would  not  give  a  mediLcal  officer  of  health 
power  to  deal  with  an  emergency  unless  the  brewer 
;gave  him  the  facility? — That  is  so;  but  that  drawback 
•applies  to  all  foods.  It  might  apply  to  flour  or  any 
food  you  like.  If  you  have  a  suspicion  that  flour  is 
■adulterated,  and  the  miller  or  the  large  flour  dealer  is 
•at  fault,  you  analyse  a  sample,  but  you  cannot  seize  the 
Test  without  information  from  him. 

4062.  Has  it  to  your  knowledge  .been  the  practice  to 
seize  large  quantities  of  food  supplies  of  any  kind 
after  an.  analysis  of  samples  ?  Has  not  the  action  taken 
by  local  authorities  in  oondeimming  large  quantities  of 
"food  supplied  been  limiiited  to  those  'Oases  where  they 
were  determined  to  be  bad  by  the  inspector? — ^I  will 
take  the  case  of  tinned  meats.  There  are  some  cases — 
take,  for  instance,  what  is  called  the  blown  tin — ^where 
it  is  quite  feasible  that  some  decomposition  has  set  in. 
I  read  a  case  the  other  day  where  they  had  actually 
Tx>red  the&e  tins  at  the  ^Stores  to  allow  the  gas  to 
•escape,  and  then  sealed  them  up  again.  Yet  those  were 
seized. 

4063.  On  analysis? — I  cannot  say  on  analysis  ;  I 
■suppose  on  opening  one  of  tlhem. 

4064.  That  is  by  inspection,  not  analysis? — ^Tes. 

4065.  The  suggestion  is  that  beer  or  any  other 
substance  dangerous  in  a  large  quantity,  which  (^uld 
onlv  be  proved  to  be  dangerous  by  .analysis,  should  be 
saized  after  analysis ;  that  is  a  suggestion,  and  not 
a  record  of  experience  ? — ^It  is  simply  a  suggestion. 
As  I  say,  the  difficulty  in  the  Aot  applies  to  every 
food. 

4066.  (Chairman.)  As  a  miatter  of  fact,  no  Bostock's 
sugar  was  sold  or  serit  ouit  from  Bo'Sitook's  after  the 
first  sfuspioion  tlhat  their  sugar  was  oonnect-ed  with 
anseniciated  beer? — undtenstand  from  the  evidence, 
not. 

4067.  So  that  really  the  non-action  of  the  Liverpool 
authorities,  which  you  have  stated  to  us,  had  no  effect 
with  regard  to  Bostock's  ? — One  cannot  tell.  They  say 
that  none  went  to  the  brewers — that  is  their  evidence— 
■and  that  they  received  large  quantities  back  from  the 
brewers.  But  what  was  done  with  it  no  one  appears  to 
know. 

4068.  "What  you  would  wish  us  to  infer  is,  that  at 
present  nobody  knows  what  has  become  of  Bostock's 
stodks? — ^Yes,  whether  it  has  been  destroyed  by  them 
or  .not. 

4069.  {Professor  Thorpe.)  No  one  officially  knows?— 
Tliat  is  what  I  mean. 

4070.  {Chairman.)  Then  you  go  on  to  siDeak  of  a  case 
m  which  beer  containing  ^th  grain  of  arsenic  per  gallon 
was  sold  as  late  as  the  2nd  January? — Beer  containinf' 
gth  gi-ain  was  sold  as  late  as  the  '2nd  .Tanuary,  or  six 
weeks  after  the  discovery  of  arsenic  in  beer.  I  say 
if  action  had  been  taken,  however  improperly,  under  the 
Act,  as  was  done  at  Blackburn,  that  could  not  havei 
occurred. 


4071.  How  did  it  occur  that  that  beer  was  sold  ? —  -j/^ 
The  bi'evvers  did  not  keep  their  promise.  ,q  F<;te'o'>iirt 

4072.  {fir.  IFkitelegge.)  Are  you  referring  to  a  Bos-  o„  — r 
took  beer?— I  think  it  was  a  North  Cheshire  brewery " tlzflll 
company.    The  case  was  reported  in  the  paper  on  the 

12th  of  this  month.    It  is  a  brewery  not  very  far  fi..,iii 
Manchester. 

4073.  Where  was  the  prosecution? — I  forget  where 
it  was,  but  I  can  supply  you  with  a  cutting.  Not  only 
is  that  the  case,  but  in  two  of  the  towns  for  which  I 
am  analyst,  on  the  12th  December  beer  was  being  sold 
containing  l-7th  and  l-8th  grain  of  arsenic  respectively. 
You  will  see  in  the  Manchester  case  that  the  last  sale 
of  beer  containing  a  considerable  quantity — l-8th  of  a 
grain — was  on  the  6th  December  ;  and  after  that  they 
came  down  to  what  I  presume  were  derived  from  malt, 
l-50th  and  1-100  of  a  grain.  But  on  the  6th  December 
there  was  one  brewery  in  Manchester  which  sold  beer 
containing  l-8th  of  a  grain. 

4074.  Was  that  from  one  brewery  or  one  house  ?-  — 
It  was  from  one  house.  I  have  the  name  of  the  brewer. 
It  is  No.  2. 

4075.  (Chairman.)  Might  that  have  been  an  acci-  * 
dent  ? — Yes.    I  am  not  suggesting  anything  more  than 

that  beer  containing  that  amount  of  arsenic  was  being 
sold  in  two  towns. 

4076.  (Professor  Thorpe.)  But  have  you  any  know- 
ledge of  this  fact?  We  have  had  evidence  from  this 
particular  brewery,  and  we  have  had  evidence  that 
everything  to  their  knowledge  was  done  to  destroy  the 
incriminated  beer  ;  and  yet  you  tell  us  that  so  late  as 
December  6th  beer  from  that  particular  brewery  was 
being  sold  ? — It  is  not  only  the  fact — I  have  certified 
it.    The  summons  was  issued  with  regard  to  that. 

4077.  Do  you  know  the  reason  why  this  particular 
lot  of  beer  escaped  destruction  ? — I  have  no  knowledge 
of  anything  about  that.  I  could  not  even  tell  you 
where  it  came  from.  I  know  the  brewer's  name  was 
jjiveii  to  me,  but  I  have  no  knowledge  whatever  of  the 
circumstances  under  which  the  sample  was  taken. 

4078.  (Dr.  Whitelegge.)  Are  proceedings  pending  in 
that  case? — I  believe  so.  One  of  the  other  brewers- - 
No.  3 — was  selling  in  one  of  these  towns  as  late  as  De- 
cember 12th,  and  that  beer,  I  believe,  contained  l-7th 
of  a  grain. 

4079.  (Chairman.)  That  would  not  be  in  Manchester  ? 
— No.  It  was  in  Lancaster.  No.  3  I  find  did  sell  beer 
in  Lancaster  on  the  12th  December  containing  l-7th 
of  a  grain. 

4080.  (Professor  Thorpe.)  How  do  you  reconcile  these 
two  circumstances  "with  your  previous  statement  that 
to  your  knowledge  the  brewers  were  doing  everything 
they  could  to  destroy  the  beer  ? — This  is  an  individual 
house  from  which  samples  were  taken.  I  do  not  sug- 
gest that  all  the  brewers'  public  houses  contained  arseni- 
cal beer.    I  have  no  knowledge  of  it  at  all. 

4031.  But  this  was  taken  from  a  tied  house,  was  it 
not? — I  cannot  tell  you.  I  know  nothing  about  it,  ex- 
cept that  I  had  a  sample,  and  on  it  was  the  name  of  the 
brewer. 

4082.  But  not  the  name  of  the  public  house? — No. 

4083.  But  the  action  was  brought  against  the  licencee 
of  the  public  house? — ^I  have  nothing  to  do  with  that. 
I  never  know  until  I  go  into  court  against  whom  the 
prosecution  is  directed. 

4084.  (Ch  airman.)  Have  you  any  suggestions  to  make  |,'  and  D. 
with  regard  to  the  prevention   of  such  an  occurrence  .\,.ts 
again  ? — It  does  not  appear  that  the  Food  and  Drugs  insufficient 
Act  would  have  any  value.    At  least  ten  days  to  a  fort-  to  secure 
night  would  elapse  before  a  sum.mons  could  be  taken  out,  ilestruction 
as  the  analyst's  certificate  goes  before  a  committee,  and 
then  probably  another  fortnight  before  the  hearing  of 
the  summons.    During  that  time  there  is  no  inducement 
for  the  brewer  to  destroy  the  beer — none  whatever ;  he 
can  continue  sellinsr. 


f  arsenical 
ee)-. 


4085.  As  a  matter  of  fact,  the  brewers  acted  very  dif- 
ferently, and  did  destroy  the  beer,  did  they  not  ? — There 
is  no  doubt  about  it  in  the  cases  which  you  have  before 
you,  but  I  do  not  know  that  that  .was  the  case  in  all  in- 
S'tances. 

4086.  It  is  again.st  their  interests  to  destroy  the  beer  ? 
— Yes.  In  th.e  case  of  Groves  and  Wliitnall  they  did 
destroy  the  beer,  and  I  have  no  reason  whatever  to  doubt 
that  their  claim  against  Bostock's  shows  the  amount  they 
did  destroy.  You  may  go  so  far  as  to  .say  that  r,0T6 
brewers  were  extremely  scrupulous,  but  you  cannot 
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tihat  all  were  equally  so,  because  you  bave  the  proof  of 
its  being  sold  as  late  as  1  s,aij  in  one  particular  case  as 
January  2nd. 

4087.  {Dr.  Whiteleggc.)  But  you  do  not  infer  that  the 
example  of  Groves  and  VVhiitnall  was  not  generally  fol- 
lowed 2 — I  hope  it  was. 

4088.  Have  you  any  reason  to  believe  that  it  was  not  1 
— None,  except  the  evidence  given  here — that  there 
was  arsenicated  beer  sold  afterwards.  1  do  not  sug- 
gest anything  from  that.  It  may  have  been  an  acci- 
dent ;  it  may  have  been  a  small  quantity  left  in  one 
house.  But  I  do  suggest  that  some  better  method 
should  be  invented  to  deal  with  this  matter. 

4089.  (Chairman.)  In  the  public  interest  in  the 
future  ? — Yes.  The  brewers  may  and  are  from  their 
position  and  from  their  large  capital  largely  before  the 
eyes  of  the  public,  and  therefore  it  may  be  probable 
that  they  may  have  acted  as  Messrs.  Groves  and  Whit- 
nall  did,  and  got  rid  of  the  whole  of  it ;  but  you  have 
the  smaller  manufacturers  to  deal  with  in  the  case  of 
food,  and  the  Sale  of  Food  and  Drugs  Act  does  not 
help  you  a  bit ;  it  does  not  get  rid  of  the  xjoisoned 
food.  As  Dr.  Thorpe  mentioned,  even  if  you  had  the 
power  to  get  a  sami^le  from  the  brewer  that  power 
was  limited  apparently  under  the  last  Act,  because 
it  was  suggested  that  it  would  be  very  unfair 
to  grocers  that  inspectors  should  get  samples  of 
their  stock  from  their  carts,  because  it  might 
destroy  some  customer's  parcel.  It  was  only  permitted 
to  take  in  transit  with  the  consent  of  the  retailer  or 
the  purchaser.  That  coula  have  been  done  in  this 
case,  I  daresay.  I  do  not  doubt  that  any  of  these  tied 
houses  would  very  gladly  have  consented  to  samples 
being  taken  from  the  barrels  at  the  door  when  they 
were  being  delivered  ;  but  at  the  same  time  that  rather 
23uts  a  hindrance  in  the  way  of  dealing  with  the  brewer 
if  consent  of  retailer  must  first  be  obtained. 

4090.  (Dr.  Whitelegge.)  But  in  any  case  the  proceed- 
ings would  be  directed  to  the  penalty  and  not  to  the 
destruction  ?— The  penalties  are  very  small.  In  the 
case  I  alluded  to  of  January  2nd  the  penalty  was  much 
less  than  the  total  amount  might  have  been. 

4091.  (Chairman.)  Therefore  your  suggestion  would 
be  that  the  Food  and  Drugs  Act  should  be  remodelled 
or  improved? — ^No,  the  Public  Health  Act.  I  say  it 
appears  to  be  unworkable.  If  you  have  a  large  flour 
dealer  with  a  stock  of  flour — and  there  have  been  cases 
known  of  arsenic  in  flour,  ages  ago — that  if  you  find 
one  sack  sent  out  containing  arsenic,  and  you  went  to 
the  riour  dealer,  you  could  not  seize  his  stock  because 
you  would  have  to  analyse  each  sack  separately.  The 
Act  is  unworkable.  I  cannot  suggest  how  to  make  it 
workable,  except  that  you  could  put  an  embargo  on  the 
whole  of  the  deleterious  food  if  one  sample  was  found 
to  be  wrong,  and  not  allow  any  stock  to  be  sold  until  it 
had  been  ascertained  which  sacks  were  free  and  which 
were  found  to  contain  arsenic.  That  is  the  only  way 
in  which  the  Act  could  be  made  workable. 

4092.  (Dr.  Whitelegge.)  Would  that  be  workable  in 
the  case  of  a  large  factory  ? — I  think  so.  It  would  be  in 
the  case  of  a  brewery,  that  is  certain.  The  whole  of 
the  brews  are  stacked  up  and  every  cask  marked  with 
the  date  and  every  detail.  Every  cask  could  be  iden- 
tified. They  could  say  :  "  That  pile  there  of  1,000 
barrels  was  brewed  with  Bostock's  sugar,  and  that  one  is 
free. " 

4093.  Do  you  suggest  that  the  local  authority  or  their 
officers  should  have  power  to  go  into  the  breweiy  or 
on  to  a  manufacturer's  premises  and  lay  an  embargo 
upon  such  goods  as  thev  thought,  pending  analysis  ? — 
Yes. 

4094.  And  you  would  allow  a  fortnight  for  the  analy- 
sis?— No,  not  necessarily.    A  day  would  do. 

4095.  But  in  the  case  of  proceedings  under  the  Sale 
of  Food  and  Drugs  Act,  we  were  given  to  understand 
that  a  fortnight  must  elaipse  before  you  could  lay  an  in- 
formation ? — No,  some  of  them  were  laid  in  seven  days  ; 
but  by  the  1899  Act  they  cannot  take  place  until  14  days 
from  service  of  summons.  I  may  say  that  when  I  cer- 
tified I  had  not  the  faintest  idea  that  action  would  be 
taken  under  the  Sale  of  Food  and  Drugs  Act,  having 
the  view  that  we  were  not  the  proper  officers  to  take 
notice  of  accidental  contamination.  I  had  not  the 
faintest  idea.    I  was  asked  to  certify,  and  I  certified. 

4096.  (Professor  Thorpe.)  You  quoted,  as  an  example 
of  what  you  suggest  should  be  done,  the  precedent  of 
the  Committee  of  the  Society  of  Public  Analysts  in 
the  case  of  milk? — Yes 


4097.  That  was,  I  suppose,  when  you  took  over  what 

you  called  the  standard  method  ? — That  is  so.  c.  Ente 

4098.  The  Adams'  process  ?— Yes. 

4099.  Do  you  suggest,  as  the  result  of  such  action,   

that  what  did  actually  happen  in  the  case  of  miik  should 

aJso  happen  in  the  case  of  arsenic  1 — You  have  the  power 
to  recommend  that  a  certain  method  should  be  adopted. 
We  had  no  such  power. 

4100.  As  the  result  of  the  action  of  your  committee., 
you  put  your  heads  together  and  oifitiaUy  adopted  what 
is  knciwn  as  the  Adams'  coil  process? — ^Yes. 

4101-2.  And  almost  immediately  after  that  all  of  you 
did  not  use  it  1 — I  cannot  say  that.  A  great  many  used 
it.  For  instance,  I  used  it  in  the  case  of  adulterated 
samples. 

4103.  Do  you  use  it  now? — I  do. 

4104.  Is  that  process  generally  in  use  by  the  ana- 
lytical profession  ? — I  should  think  so,  for  adulterated 
samples.  Wlien  you  get  a  sample  you  can  ascertain 
by  the  Wanklyn  process  practically  whether  it  is  a 
fairly  good  milk  or  adulterated.  To  determine  the 
amount  of  adulteration  you  must  use  this  method.  J 
use  it. 

4105.  Do  you  know  any  other  analysts  who  use  it  ? — 
t  think  Hehner  uses  it. 

4106.  Have  you  read  the  report  of  the  Committee 
on  Milk  Standards  ? — ^I  have  only  read  a  portion  of  it. 

4107.  You  have  not  yet  read  the  evidence? — I  have 
got  the  e\'idence,  but  I  have  not  read  it  all.' 

4108.  Have  you  got  as  far  as  the  evidence  which  shows 
that  practieally  scarcely  .any  analysts  use  the  Adams' 
coil  process  ? — I  have  not  noticed  that. 

4109.  The  President  of  the  Society  of  Public 
Analysts  does  not  use  it,  the  Vice-President  does  not  use 
iT,  thie  honovary  secretaries  do  not  use  it ;  practically 
few  officers  connected  with  the  Society  of  Public 
Analysts  uses  the  official  method.  Do  you  think  your 
suggestion  that  the  Society  of  Public  Analysts  should 
now  meet  together  and  prescribe  an  ofEcial  method,  is 
likely  to  be  more  successful  in  the  case  of  arsenic  than 
in  the  case  of  milk? — I  am  suggesting  that  you  would 
probably  endorse  the  views  of  the  commititee  if  they 
submitted  them  to  you.  I  am  suggesting  that  this 
should  be  made  an  official  standard.  I  daresay  that 
the  Society  of  Public  Analysts  would  find  very  effi- 
cient mien ;  but,  at  any  rate,  it  must  be  made  abso- 
lutely official,  in  order  that  it  may  be  of  any  value  at 
all. 

4110.  I  concur  in  the  principle  of  your  suggestion, 
but,  unfortunately,  your  illustration  is  not  quite  for- 
tunate?— The  failure  is  because  it  was  not  made  official 
by  the  Government.    That  is  all. 

4111.  (Dr.  Whitelegge.)  Whait  form  of  certificate  do 
you  use? — There  is  a  modified  form.  You  may  recol- 
lect* probably  that  the  mere  expression  of  opinion  of 
the  analyst  as  to  the  amount  of  water  was  accepted, 
but  that  was  upset.  It  is  a  decision  of  the  High  Court. 
The  form  that  the  Society  of  Public  Analysts  desire 
should  be  used,  and  which  I  have  been  using  recently, 
is  :  "  This  milk  is  composed  of  90  parts  of  milk  and  10 
parts  of  water."  This  opinion  I  base  upon  the  fact 
that  the  solids  not  fat  are  so  much  instead  of  so  much 
— that  is  8-5  ;  and  by  a  simple  calculation  of  these 
figures  you  can  make  out  this  as  10  per  cent. 

4112.  Whiat  form  of  certificate  would  you  use  in  t)he 
case  of  beer?  If  you  certified  beer  a^  containing  ar- 
senic, in  what  terms  would  you  certify? — "T  certify 
that  this  beer  contains  not  less  than  one-'eighth  of  a 
grain  of  arsenious  acid  per  gallon." 

4113.  In  what  terms  would  you.  report  to^  the  autho- 
rity who  furnished  you  a  sample  of  beer,  if  you  found 
it  practically  free  from  arsenic? — I  have  made  several 
reports  recently.  On  the  ISth  December  I  wr'^te  tc 
the  Corporation  describing  my  discovery  of  larsje  quan- 
tities of  arsenic  in  malt.  Since  then  I  believe  they 
have  modified  their  view  as  to  the  quantity  with  repard 
to  which  they  should  take  out  summonses.  Tliev  were 
taking  out  summonses  for  one-hundredth  of  a  sii  nin  per 
gallon.  I  have  nothing  to  do  with  the  takin  '  nut  of 
summonses  myself,  but  I  should  not  advise  tp'  iiv/  out 
summonses  in  eases  in  which  there  was  less  Vr.^n  one- 
thirtieth  of  a  grain. 

4114.  You  have  not  advised  the  Corporation.  I  be 
lieve.  "for  the  last  four  years  ?— Practically  v  ■  Foi 
24  years  a  committee  which  had  the  word  ainlyst 
attached  to  it  sat,  and  I  met  them  at  stated  inter- 
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^/,._  vals.  For  the  last  four  years  that  name  has  been  left 
'ntcourt.   out,  and  there  is  no  Ajialys*  Committee,  and,  as  a  con- 

 ■       sequence,  I  never  met  them.    Some  of  the  committee 

■AX.  1901.  which  deals  with  my  certificate,  I  presiune,  do  not  know 
~  me  at  all. 

4115.  You  have  not  given,  us  the  form  of  the  certifi- 
oate  you  use  in  a  case  in  which  you  came  to  the  con- 
clusion that  one-hundradth  of  a  grain  of  arsenic  per 
gallon  was  present  in  the  sample? — ■!  write  and  say 
number  so-and-so  contains  simply  a  trace  of  arsenic, 
or  contains  less  than  one-fiftieth  of  a  grain.  I  under- 
stand that  the  Corporation  are  not  taking  action  in 
cases  of  less  than  one-fiftieth  of  a  grain,  so  that  I 
simply  report  the  presenoe  of  arsenic  in  these  samples 
to  the  extent  of  one-fiftieth,  or  one-hundredth  of  a 
grain,  or  whatever  it  might  be,  without  certifying. 

4116.  And  when  you  do  not  think  a  case  is  one  foi 
prosecution  you  use  the  expression  "  less  than "  ? — 
do  not  certify  then. 

4117.  You  make  a  report  without  certifying? — ^Yea. 

4118.  {Professor  Thorpe.)  When  you  say  they  are  not 
taking  action  in  oases  above  a  certain  limit  who  hai^ 
been  the  authority  to  guide  them?  How  have  thej 
arrived  at  this  limiting  value  on  which  action  should 
be  taken? — ■!  should  imagine  the  Town  Clerk  advised 
them.  My  suggestion  was  to  some  extent  taken,  but 
not  the  limit  I  gave.  I  said  that  action  should  be 
taken  in  the  case  of  all  samples  where  the  contamina- 
tion was  more  than  one-fifteenth  of  a  grain  per  gallon. 
I  ibelieve  that  of  all  samples  of  beer  which  derive  their 
arsenic  from  the  malt  none  contain  more  than  one- 
fifteenth. 

4119.  (Dr.  Whitelegge.)  But  over  one-fifteenth? — 
considered  it  was  attributable  to  Boatock's  glucose,  and 
in  my  suggestion  of  the  15th  or  the  17th  December  I 
said  that  if  they  took  proceedfl-ngs  under  the  Sale  of 
Food  and  Drugs  Act  they  should  not  take  out  sum- 
mionses  against  retailers  whose  samples  showed  less 
than  that  amount. 

4120.  Do  you  consider  l-15th  of  a  grain  harmful? — 
I  am  not  a  medical  man,  but  I  think  it  is  too  much'  to 
have  in  beer. 

4121.  You  said  that  if  you  were  advising  you  would 
ad-vise  that  no  prosecution  be  instituted  for  less  than 
l-30th  ?— Yes. 

4122.  Is  that  because  you  think  that  arsenic  at  the 
rate  of  l-50th  of  a  grain  per  gallon  couTd  not  be  harmful 
to  anybody  ? — No.  The  reason  is  because  it  is  due  to  the 
malt,  and  I  know  that  you  cannot  eliminate  it  from  the 
malt.  It  may  take  some  time  before  maltsters  will  in- 
stitute a  new  process  which  will  do  away  with,  arsenic 
in  malt,  and  therefore  as  a  practicable  quantity  I  have 
suggested  that  amount. 

4123.  (Professor  Thorpe.)  I  shouTd  have  thought  thajb 
a  few  prosecfuitions  would  have  considerably  accelerated 
the  rate  at  which  the  change  would  take  place? — The 


Mr.  Edward  Sergeant, 

3f^,  4127.  (Chairman.)  You  are  a  Member  of  the  Royal 

ergmrif.  College  of  Surgeons,  a  Licentiate  of  the  Royal  College 
of  Physicians,  and  Medical  Officer  of  Health  to  the  Lan- 
cashire County  Council? — That  is  so. 
unt  of  4128.  I  think  you  would  like  to  make  a  statement 
mie  in  with  regard  to  your  district  and  with  regard  to  your 
ty  of  duties  in  connection  with  the  office  you  hold  from  the 
ashire  Lancashire  County  Council  ?— The  Administrative 
ction  by  County  of  Lancaster,  in  the  middle  of  last  year,  Lad 
H-  an  area  of  1,098,269  acres,  and  a  population  estimated 
at  1,956,555.  Within  the  county  are  138  districts,  in- 
cluding 20  municipal  boroughs,  99  ufban  districts,  and 
19  rural  districts.  The  whole  of  these  districts,  with 
the  exception  of  the  Boroughs  of  Accrington,  Ashton- 
under-Lyne,  Bacup,  Blackpool,  Clitherae,  Lancaster, 
Southport,  and  Warrington,  are  under  the  jurisdiction 
of  the  County  Police,  and  the  Superintendents  of  the 
various  Police  Divisions,  20  in  number,  are  appointed 
inspectors  under  the  sale  of  Food  and  Drugs  Act  for 
the  purchase  of  samples  for  the  purpose  of  analysis  by 
the  County  Analysts,  Dr.  Campbell  Brown  and  Mr. 
Collingwood  Williams.  The  local  authorities  occa- 
sionally exercise  their  powers  in  purchasing  samples  of 
food  for  analysis,  but  as  a  rule  this  work  is  left  entirely 
in  the  hands  of  the  police.  When  the  prevalence  of 
arsenical  poisoning  among  beer-drinkers  was  first  re- 

4576. 


change  is  a  tremendous  one,  but  it  is  not  so  great  as  I  jij^, 
thought.    I  have  received  this  morning  a  description  (7,  Estcoiirt. 

of  the  pneumatic  development  of  the  malting  system.   

The  mmtdng  system  \vais  a  very  crude  and  rough  method  ^6  Mar.  1901. 
of  old,  simply  wetting  some  barley,  throwing  it  on  the  ~ 
floor,  and  moving  it  about  in  various  degrees  of  tliick- 
ness  by  men  by  rule  of  thumb.  Since  then  a  very 
elaborate  process  has  been  devised  of  making  malt  in 
cylinders.  But  in  this  method,  if  they  used  the  coke  they 
used  foiinerly,  it  would  increase  the  quantity  of  ajsenic 
in  the  malt  enormously.  Instead  of  beginning  th;e  pro- 
cess by  putting  the  malt  on  the  floor  after  it  has  been 
steeped  tiiey  now  begin  it  by  drying  it  in  these  cylinders, 
through  which  the  fumes  are  driven.  So  that  they  begin 
to  arsenicate  the  malt  seven  or  eight  days  before  it  would 
be  arsenicated  in  the  ordinai-y  kiln.  Surely  if  they  could 
afford  an  elaborate  process  like  this — an  entire  change 
in  the  malting  process — 'they  could  afford  the  very  little 
that  is  necessary  for  drying  in  cylinders,  without  allow-  Malt  should 
ing  the  fumes  to  come  into  contact  with  the  malt  at  all.  he  dried 
Iiiuay  mention  that  a  brewer  visited  me  the  other  day  in  "^^'ithout 
oonseqoience  of  my  having  found  a  small  quantity — l-55th  contact  witlx 
of  a  grain — in  his  beer.  He  said  he  had  used  noBostoctk's  f""^^^- 
glucose,  and  that  he  was  certain  his  malt  was  free.  I 
said  to  him,  "When  did  you  make  your  stock  of  malt?" 
He  is  a  maltster  as  well  as  a  brewer  in  Lancashire.  He 
said.  "We  might  have  some  of  the  old  coke-dried  malt 
left."  I  said,  "  Do  you  see  any  difficulty  yourself  in  de- 
vising a  method  of  drying  the  malt  witJiout  allowing 
the  fumes  to  come  into  contact  with  it  at  all  ?"  and  he 
said,  "I  do  not."  I  said,  "Why  should  not  you  be  the 
first  to  do  it?"  This  was  the  managing  director  of  the 
company,  and  he  said,  "  We  intend  to  do  it.  We  are 
going  to  dry  the  malt  without  the  fumes  coming  into 
contact  with  it  at  all."  A  large  malthouse  has  been 
put  up  here  recently,  within  the  last  three  or  four  years, 
but  they  have  made  absolutely  no  change  from  the  old 
method  except  that  when  the  malt  is  ready  to  be  put 
upon  the  kiln  it  is  carried  up  on  elevator.?.  That  is  the 
only  change  that  I  have  seen  in  40  years  in  the  inanufac- 
tur  of  malt.  The  place  I  have  mentioned  is  a  very  fine 
new  building,  in  which  all  the  modern  improvements 
could  be  made. 

4124.  {Dr.  Whitelegge.)  Have  you  examined  miany 
malts  recently — ^within  the  last  few  weeks  ? — Up  to  about 
the  17th  or  18th  December  I  examined  74  samples  of 
malt,  but  I  do  not  think  I  have  examined  any  since  then. 

4125.  Then  you  cannot  say  whether  you  have  found 
recently  that  the  malts  have  been  free  from  arsenic?  —I 
cannot,  but  the  beer  brewed  is  not  yet  free. 

4126.  We  have  been  told  that  it  is  the  practice  of  some  S'"*!'  ^alue  ^ 
brewers  to  require  a  certificate  of  the  malt  being  free  guarantees 
from  arsenic  ? — As  an  example  of  tliat,  I  might  say  that 

this  gentleman  whose  malt  contained  so  much  arsenic 
told  the  brewer  in  my  presence,  "I  do  not  care  ;  I  will 
guarantee  it  to  you."  So  certain  was  he  that  it  did 
not  contain  arsenic  that  he  said  he  would  guarantee  it. 
But  of  the  value  of  a  guarantee  of  that  sort  one  can  judge. 


called ;  and  Examined. 

cognised.  Colonel  Moorsom,  Chief  Constable  of  Lan-  Mr. 
cashire,  kindly  permitted  me  to  direct,  through  him,  E.  Sargeant. 
the  purchase  of  beer  samples,  and  the  action  to  be  taken  — — 
on  the  discovery  of  contamination  by  the  analysts. 
On  the  23rd  of  November  last  my  attention  was  spe- 
cially drawn  to  the  fiublic  danger  by  the  statement 
which  appeared  in  the  press  concerning  the  alarming 
prevalence  among  persons  who  drank  beer  in  Man- 
chester and  Salford  of  symptoms  of  peripheral  neuritis 
attributable  to  arsenic  The  communication  to  the 
"  British  Medical  Journal,"  November  24th,  by  Dr. 
Reynolds,  as  to  the  large  number  of  cases  which  had 
been  observed  by  him  and  several  other  medical  men, 
left  no  doubt  as  to  the  serious  nature  of  the  epidemic. 
It  did  not  take  long  to  discover  that  in  the  County  Dis- 
tricts of  Lancashire  many  patients  were  sutfering  from 
symptoms  of  arsenical  poisoning,  due  to  the  consump- 
tion of  beer  supplied  by  large  brewers  both  outside  and 
within  the  jurisdiction  of  the  County  Council ;  the  pre- 
valence of  sickness  and  the  severity  of  the  symptoms 
being  largely  influenced  by  the  amount  of  arsenic  dis- 
coverable in  the  beers  supplied  to  the  consumers  in 
the  various  localities.  With  few  exceptions,  only 
those  beers  were  seriously  affected  in  which  the  invert 
sugar  manufactured  by  the  well-known  Liverpool  firm 
(Messrs.  Bostock  and  Co.,  Limited)  had  been  used  in 
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the  brewing,  and  the  extent  of  the  contamination  varied 
considerably  according  to  the  proportion  of  this  mate- 
rial to  the  malt  of  the  brew.  Tlie  amount  of  arsenic, 
in  the  form  of  arsenious  acid  or  what  is  known  as 
white  arsenic,  found  to  be  present  in  the  samples  of 
beer  submitted  to  the  County  Analysts,  was  certified 
as  incapable  of  exact  estimation  in  50,  and  in  47  it 
varied  from  l-15th  to  f  grain  per  gallon.  In  one  in- 
stance a  sample  of  beer  analysed  by  the  Clinical  Re- 
search Association  showed  the  presence  of  1-12  grains 
of  arsenious  acid  per  gallon,  and  this  beer  was  produc- 
tive of  very  marked  symptoms  of  peripheral  neuritis 
among  the  consumers.  One  death  resulted,  and  subse- 
quent examination  of  some  of  the  viscera  by  Dr.  Camp- 
bell Brown  demonstrated  the  existence  of  arsenic  in 
considerable  quantities  in  the  liver,  spleen,  and  kid- 
neys. Altogether  348  samples  of  beer  supplied  to  re- 
tail houses  from  175  breweries  have  been  purchased, 
with  the  result  given  below  :  — 


Number 
of 

Breweries. 

Number 
of 

Samples 
taken. 

Brew^eries  supplying  genuine  beer  - 
Breweries  supplying  beer  slightly 

arsenicated,  but  passable 
Breweries  supplying  beer  containing 
an  amount  of  arsenic  injurious  to 
health  

108 
36 

31 

251 

52* 

45 

Total    -    -  - 

175 

348 

The  siamiples  .taken  from  "  free  houses "  numbered 
58  ;  of  these,  46  were  found  to  be  genuine,  8  slightly 
arsenicated  hut  passable,  and  4  contained  an  injurious 
amount  of  larsenic.  Without  exception,  these  con- 
fcaminaited  beers  had  been  obiaanied  from  outsiide 
brewers,  and  in  no  case  fwias  arsenic  discovered  in 
"home-brewed"  beer.  Tilie  police  on  tihe  27ith  of 
November  commenced  to  take  samples  of  beer  in  the 
various  county  divisions,  and  Table  1  'appended  shows 
that  from  that  date  to  Decemlber  3rd  inclusive  75  pre- 
liminajy  samples  were  taken,  and  18,  or  24  per  cent., 
were  found  to  contain  arsenic  to  a  serious  extent.  The 
information  gained  by  the  examlLnaition  of  these  samples 
proved  valuable  ;  no  legal  action,  however,  resulted,  as 
it  was  considered  only  fair  ito  give  brewers  a  reasonable 
time  for  taking  preoauitiions  against  tilie  use  of  brewing 
materials  in  any  way  conitamina/ted.  iJ'rom  December 
3rd  to  the  end  of  Feibmiary  the  police  purchased  273 
sampJes  of  beer  for  analysis,  and  of  these  27,  or  9'8 
per  cent.,  have  been  certified  by  the  county  analysts 
as  seriously  oontaminated,  that  is,  containing  not  less 
than  a  tenth  of  a  grain  of  arsenic  per  gallon.  In  24 
instances  prosecutions  were  instituted  _under  section  6 
61  the  Sale  of  Food  and  Drugis  Act,  1875  (see  Table  I.), 
with  the  follawing  results,  viz.  : — 15  fines  inflicted, 
varying  from  20s.  to  £5,  wfjth  costs  ;  4  adjourned,  2 
withdrawn,  and  3  dismissed.  In  explianation  of  the 
method  of  procedure  adopted  I  may  mention  thait  on 
samples  being  submitted  to  the  county  analysts  they 
first  made  a  preliminary  examination,  and  on  the 
detection  of  arsenic  in  any  sample  they  at  once  notified 
the  police  by  wire  ;  information  was  then  conveyed  to 
the  beer-seller,  w^ho  on  his  part  communicated  with 
the  brewer,  and  further  sale  of  the  imnlioated  beer  was 
disoonltinued  by  sealing  uip  the  remaining  barrels  of  the 
same  brew  found  on  the  premises  until  complete  ana- 
lysis had  been  obtained.  When  an  appreciable  quantity 
of  arsenic  was  finally  certified  the  contents  of  the 
sealed  barrels  were  promptly  destroyed,  and  it  is 
satfefactory  to  observe  that  no  obiection  was  raised  to 
this  drastic  course  of  action,  althoush  in  many  instances 
legial  proceedings  were  subsequently  taken.  The  beers 
oeI^tified  by  the  county  analysts  as  "passable"  were 
unsealed  and  allowed  to  be  sold.  During  the  period 
under  notice,  i.e.,  Novemlber  27th  to  February  28th, 
the  ofiicials  of  the  county  either  directly  or  indirectly 
secured  the  destruction  of  arsenicated  beer  contained 

*  Of  the  52  samples  certified  as  sliofhtlv  arsenicated 
but  passable,  in  50  the  amount  of  arsenic  was  incapable 
of  estimation.  Subsequent  examination  showed  the 
presence  of  l-15th  of  a  grain  of  arsenic  per  gallon  in  two 
samples  ;  the  beer  was  destroyed  in  both  instances,  but 
no  prosecution  followed.  , 


m  5,313^  thirty-six  gallon  barrels,  22,680  pint  and  j/, 
12,395  half -pint  bottles.     Besides  the  above,  a  large  Ji  Serga 

quantity  of  beer  was  destroyed  by  breiwers  privately,  

and  the  bulk  of  beer  contaminated  to  an  appreciable  ' 
degree  was,  in  the  course  of  a  few  days  after  the  com- 
mencement  of  our  action,  removed  from  the  possibility 
of  sal  e. 

Ill  the  early  days  of  the  beer  scare  the  cause  of  con-  Aisenic  ii 
tamination  was  chiefly  attributed  to  the  use  of  arseni-  all-malt  Ij 
cated  glucose,  and,  although  this  source  of  trouble  sub- 
sided, yet  samples  of  beer  known  to  be  brewed  from 
malt  and  hops  only  came   under  notice  containing 
arsenic  equivalent  to  1-lOth  to  l-5th  of  a  grain  per 
gallon.    Investigations  carri-ed  out  by  chemists  inter- 
ested in  this  question  soon  showed  that  serious  arseni- 
cal contamination  could  arise  from  imperfectly  brushed 
malt  as  well  as  from  yeast  rendered  impure  during  its 
growth.    These  views  are  now  admitted  by  the  brewers, 
and  it  is  satisfactory  to  state  that,  subsequent  to  the 
14th  of  last  January,  no  case  of  contamination  has  come 
under  notice  sufficiently  serious  to  give  rise  to  legal 
action,  although  from  that  date  to  the  end  of  February 
101  samples  were  submitted  to  analysis.      I  think  I 
shall  have  rather  to  alter  my  statement,  because  yester- 
day I  received  a  letter  from  the  public  analyst,  Dr. 
Campbell  Brown,  saying  that  he  had  found  two  other 
samples  containing  arsenic  to  a  sufficient  extent  to  indi- 
cate that  a  prosecution  should  take   place.  These 
samples  were  obtained  on  the  11th  March.     Having  Difficulti| 
now  got  rid  of  beer  recognised  as  distinctly  dangerous  administ 
in  character  the  next  point  for  consideration  will  ^^h*^' 
be  the  action  to   be  taken   by  sanitary  authorities  '"iP^it* 
in  regard  to  the  sale  of  beer  only  slightly  arseni-  !"i^s*ou 
cated.     In  my  opinion  it  would  be  unsafe  to  allow  " 
the  consumption  of  beer  containing  an  amount  of 
arsenic  capable  of  estimation  by  the  analyst.      If  it 
is  a  fact  that  the  presence  of  arsenic  is  due  to  avoid- 
able impurities  which  can  be  kept  out  of  beer  I  see  no 
reason  why  absolute  purity  should  not  be  required. 
This  position  is  already  admitted  by  numerous  brewers, 
who  do  not  hesitate  to  freely  advertise  the  purity  of 
their  beers.    Unfortunately,  some  of  these  advertise- 
ments have  proved  misleading  to  the  public,  and  the 
various  methods  of  testing  adopted  by  analysts  have 
contributed  to  this  result.    It  would  be  well,  there- 
fore, if  analysts,  with  the  assistance  of  Somerset  House, 
could  devise  a  recognised  procedure  for  estimating  the 
amount  of  arsenic  in  beer,  and  so  avoid  the  conHicting 
want  of  agreement  not  uncommonly  met  with.    It  is 
extremely  difficult  to  estimate  with  any  degree  of  pre- 
cision the  amount  of  injury  to  health  caused  in  this 
county  by  the  consumption  of  poisoned  beer.    No  doubt 
for  some  months  before    the    symptoms  of  arsenical 
poisoning  in  beer  drinkers  were  fully  recognised  in 
Manchester  and  Salford  obscure  cases,  similar  in  cha- 
racter, not  infrequently  ending  in  death,  were  troub- 
ling medical  men  in  various  parts  of  the  county.    The  Kpidemi| 
earliest  cases  that  have  been  made  known  to  me  are  noticed 
those  referred  to  in  a  special  report  by  Dr.  Jlitchon,  Heywooj 
Medical  Officer  of  Health  for  Heywood,  as  oc<;urring    ,  "''^  9* 
directly  after  Whitsuntide  of  last  year.    He  also  says  '^'^^^^ 
thait  one  was  struck  by  the  very  unusual  number  of 
persons,  especially  men,  who  "  were  suffering  from 
skin  affections  of  the  feet  and  hands  ;  the  feet  and 
hands  were  red,  swollen,  and  painful."    The  earliest 
death  that  I  am  aware  of  took  place  in  the  Vvigan  In- 
firmary, August  16th  last,  and  is  reported  by  Dr.  Han- 
nah, Medical  Officer  of  Health,  as  having  reference  to 
a  female  who  had  been  removed  from  his  district  (Ash- 
ton-in-Makerfield)  on  the  recommendation  of  the  pri- 
vate medical  attendant  (Dr.  Latham).    I  jiave  the  re- 
ports here. 

The  communications  received  from  medical  officers  ^'uniber 
of  health  show  that  in  37  of  the  total  138  districts 
within  the  Administrative  County  cases  of  arsenical 
poisoning  have  been  observed,  and  information  is  given  '1'"  emu 
of  953  cases  and  15  deaths,  including  7  certified  by  the 
coroner  after  inquest.  These  dO'  not,  in  my  opinion, 
fully  represent  the  total  cases  of  poisoning  in  the 
county,  and  the  wide  variations  in  the  district  distribu- 
tion as  indicated  by  the  returns  are  largely  dependent 
on  the  views  held  by  the  local  medical  practitioners  on 
the  subject  of  beer  poisoning.  From  my  own  investiga- 
tions I  feel  justified  in  saying  that  manv  deaths  from 
arsenical  poisoning  during  the  last  half  of  1900  have 
been  registered  as  due  to  alcoholism,  locomotor  ataxy, 
Addison's  disease,  spinal  sclerosis,  disease  of  the  liver, 
etc.  This  view  I  also  give  as  explaining  to  some  extent 
the  great  increase  of  deaths  from  causes  largely  depen- 
dent  on  alcohol  which  have  occurred  in  the  county  dur- 
ni"  tlie  six  months  ending  December  31st  last  year,  as 
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compared  with  the  corresponding  six  months  of  1899. 
Scrgcctiii.  See  table  below  :  — 

Mar.  1901. 
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4 

14 

5 

54 

41 
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0 
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2 
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The  allied  diseases  are  sclerosis  and  sundry  others  of 
tliat  character,  Addison's  disease  and  so  on,  that  were 
known  by  local  medical  practitioners  as  dependent 
largely  on  the  consumption  of  beer,  and  probably  due 
to  arsenical  poisoning.  The  total  increase  is  56.  I 
have  here,  sir,  the  lisit  of  places  where  these  have  been 
-eturned  from,  and  I  have  also  spot  maps,  v.hich  show 
how  they  have  been  distributed.  As  illustrating  tlie 
eifeot  of  highly  arsenioated  beer  on  the  health  of  the 
consumer,  I  may  mention  the  case  of  a  brewer  who 
on  the  7th  and  19th  of  Septemiber,  1900,  was  supplied 
with  English  glucose  (Bostock's)  in  lieu  of  American 
glucose  he  had  contracted  for.  The  beers  in  which  the 
English  glucose  had  been  used  in  the  brewing  were 
founti  to  contain  at  least  one  grain  of  arsenic  per  gal- 
lon, and  soon  after  delivery  to  the  retail  houses,  about 
the  third  week  in  fe'eptember,  symptoms  of  arsenical 
poisi^ning  occurred  among  the  consumers.  I  am  in- 
formed that  frequently  persons  who  drank  from  two 
to  three  pints  of  beer  were  attacked  on  the  same  day 
wUEh  nausea,  vomiting,  and  diarrhoea,  followed  in  one 
case  by  hsematemesis.  The  more  marked  symptoms  of 
arsenical  neuritis  appeared  from  the  first  week  of 
October  to  the  end  of  November,  and  I  have  had  the 
sppoiptiuinity  of  examining  several  of  these  cases.  One 
man,  whoise  illness  commenced  on  the  13th  of  October, 
died  on  the  30tih  of  November  from  decided  arsenical 
poisoning. 

I  say  from  decided  arsenical  poisoning,  because  I 
attended  the  inquest,  and  with  the  private  medical 
practitioner  assisted  in  sending  in  siealed  bottles  the 
portions  of  the  various  viscera.  Subsequently  to  that 
Dr.  Campbell  Brown,  who  examined  them,  discovered 
distinct  traces  of  arsenic  in  various  organs,  so  that 
there  is  no  doubt  as  to  tha/t.  I  may  also  say  that  it 
was  at  first  registered  as  locomotor  ataxy,  and  subse- 
quently the  medical  practitioner  and  I  reported  the 
death  to  the  Coroner.  It  is  one  case  of,  I  believe,  many 
that  have  been  returned  as  not  due  to  the  true  cause. 
Of  course,  in  this  ease  it  was  not  owing  to  any  desire 
to  cover  up  tlie  cause  of  death,  but  simply  to  an  error 
of  diagnosis  which  might  occur  of  course  in  any  man's 
practice,  in  the  early  oases.  Except  in  this  fatal  case 
the  drinking  of  beer  ceased,  on  the  advice  of  the 
medical  attendants,  when  serious  symptoms  developed. 
At  the  present  time  I  understand  that  50  per  cent,  of 
the  persons  cttacked  still  suffer  from  the  effects  of  the 
poisoning,  and,  with  few  exceptions,  those  who  have 
returned  to  work  still  complain  of  nervousness,  de- 
bility, and  oaiTdiac  troubles.  The  men  that  I  examined 
usually  drank  from  two  to  four  pints  of  beer  daily, 
with  an  extra  allowance  towards  the  end  of  the  week. 
Three  females,  whose  beer  consumption  did  not  exceed 
one  pint  daily,  came  under  notice,  suff'ering  from 
arsenical  symptoms  ;  in  one  case  not  more  than  half 
this  amount  of  beer  was  consumed,  and  I  calculate  that 
the  dose  of  aa-senic  taken  would  be  equivalent  to  l-20th 
of  a  grain  per  diem.  It  suggested  to  my  mind  that  cer- 
tain individauls,  miore  particuilarly  females,  have 
shown  an  extreme  susceptibility  to  the  action  of  arsenic 
when  taken  in  beer..  Whether  this  is  the  full  expla- 
nation, future  investigations  will  decide.  I  may  say 
that  I  have  got  a  cask  of  the  beer.  If  you  at  any  time 
would  like  to  have  the  beer  for  any  further  investiga- 
tion I  shall  be  very  glad  to  send  it  you.  This  is  the 
worst  beer  I  have  come  across — the  beer  that  I  have 
spoke  .1  of  as  being  so  poisonous. 

4129.  The  beer  that  had  1'12  grains  per  gallon?— 
Yes.  It  has  been  variously  estimiated  at  from  one  grain 
to  1'12,  and  even  more  than  that.  I  may  mention  that 
55  samples  of  jams,  marmalade,  and  other  sweets  have 
been  specially  analysed  by .  the  county  analysts,  and 
non°  of  these  contained  anf  '•T'^enic.    Quite  recently  §0 

4576. 


siamples  of  baking  yeast  were  analysed,  and  the  county  Mr. 
analysts  report  that,  with    possibly    one    exception,  Sergeant. 
every  one  of  the  samples  contained  an  exceedingly  .small  „g  Mar  1001 
trace  of  arsenic.  '   ' 

4130.  (Professor  Thorpe.)  Were  the  samples  English  Arsenic  in 
yeasts? — Tliey    were    taken    indiscriminately.      They  yeast, 
were  the  ordinary  yeasts  purchased  in  shops  for  baking 
purposes.    They  would  be   like  the  yeasts  that  are 

called  German  yeasts — yeasts  that  are  imported,  and 
the  ordinary  yeasts  that  are  sold  in  shops,  the  dry 
yeasts  that  you  purchase. 

4131.  But  you  could  get  particulars  no  doubt  J— 
Yes,  we  could  get  particulars. 

4132.  Flrom  your  analyst? — I  do  not  know  that  he 
would  have  any  description  beyond  the  particulars  of 
the  purchase,  and  the  sample.  I  do  not  know  that  they 
would  be  able  to  say  where  they  came  from.  They 
were  purchased  from  small  shopkeepers. 

4133.  Would  they  be  known  to  be  beer  yeasts,  or 
not? — I  have  inquired  into  that.  I  could  not  say  that 
they  were  all  beer  yeasts.  It  was  simply  the  fact  that 
we  got  baking  yeasts.  They  have  been  somewhat  re- 
cently taken,  and  seeing  that  the  trace  of  arsenic  was 
so  minute  we  have  not  considered  it  really  desirable 
to  go  much  further  into  the  matter.  We  do  not  con- 
sider it  is  at  all  detrimental  to  health.  It  is  simply  a 
fact  that  these  yeasts  do  contain  a  very  minute  trace 
or  arsenic. 

4134.  You  are  aware,  of  course,  that  a  very  large 
proportion  of  imported  yeast  is  derived  from  Dutch  dis- 
tilleries ? — ^Yes. 

4135.  (C]iairman.)  You  have  not  at  the  present 
moment  any  means  of  connecting  these  purchased 
yeasts  with  special  breweries  1 — No.  I  do  not  think 
that  they  came  from  special  breweries.  It  is  simply 
that  it  occurred  to  us  that  the  yeast  might  be  contami- 
nated, and  that  it  would  be  interesting  really  to  know 
the  extent  of  the  contamination  in  the  same  way  that, 
as  I  mention  further,  we  had  under  consideration  certain 
non-alcoholic  drinks.  We  have  reason  to  believe  that 
ginger  beer,  for  instance,  has  proved  dangerous  to 
health,  in  consequence  of  the  highly  arsenicated  yeasts 
which  have  been  used  in  its  manufacture.  In  fact,  it 
has  been  stated  to  me  by  a  gentleman,  who  has  been 
veiy  interested  in  this  matter,  and  who  made  consider- 
able investigations,  that  that  is  the  explanation  of  imglit 
symptoms  of  arsenical  neuritis,  that  have  appeared  in  a  containuiate 
total  abstainer  who  largely  drank  ginger  beer. 

4136.  Therefore  that  ginger  beer,  which  seems  to 
have  produced  the  symptoms  you  speak  of,  was  made 
from  local  yeast? — That  is  so,  and  highly  contaminated 
yeast.  In  the  mianufacture  of  the  beer,  Bostock's  sugar 
had  been  used  to  the  extent  of  45  per  cent,  of  the 
malt. 

4137.  And  perhaps  Bostock's  materials  had  been 
further  used  in  the  manufacture  of  the  ginger  beer?— 
Well,  I  do  not  know  that.  I  should  not  go  so  far  as 
that.  I  am  not  aware  that  Bostock's  sugar  has  beeii 
used  in  the  manufacture  of  these  non-alcoholic  drinks. 

4138.  (Dr.  Whitelegge.)  Have  you  any  analytical  re- 
sults wLth  regiard  to  this  ginger-beer  or  the  yeast  ? — ^No, 
I  have  not.  It  is  simply  a  suspicion.  We  could  not 
get  tliat  special  gvnger-beer.  The  explanation  was 
given  after  sojiie  considerable  thought,  and  it  struck 
me  tihat  there  was  a  substance  of  truitdi  about  it,  or 
possible  trutli,  and  it  showed  the  desirability  of  ex- 
aminung  further  into  the  non-alcoholic  drinks.  Beyond 
that  I  cannot  go.  In  order  to  avoid  a  repetition  of 
wholesale  podsoning  sucli  as  we  have  recently  witnessed, 
it  seems  to  ane  desirable  that  more  attention  should  be 
paid  to  the  carrying  out  of  the  S'ale  of  Food  and  Drugs 
Acts  which,  in  some  resipects,  require  amendment.  All 
places  used  for  the  preparation  of  foods  or  drinks  should 
be  open  to  the  inspection  of  the  officers  of  the  Sanitary 
Aultlhoriity  in  whose  district  they  miay  be  establisllied, 
and  it  should  be  competent  for  an  officer  to  remove 
for  the  purpose  of  analysis  any  article  used  in  the 
various  operations  carried  on.  Brewers  should  be  re- 
quired to  declare  on  the  entry  .siheet  for  the  Excise  the  , 
ivhole  of  the  materials  emplioyed  in  the  manufacture  of  ^".'"-V"  '•^"ow 
their  beers,  and  it  should  be  incumbent  on  the  proper 

officer  of  the  -Inland  Revenue  to  have  frequent  analyses 
made  Oif  the  various  brewing  materials  in  view  of  his 
action  to  obtain  the  absolute  purity  of  the  beer.  I  du 
not  suggest  'that  in  the  manufacture  of  beer  the  use  of  tested, 
glucose  to  a  moderate  extent,  say  from  2  to  10  per  cent, 
of  its  equivalent  in  malt  is  undesirable,  but  there  is 
reason  to  beKeve  that  the  use  of  from  35  to  45  per  cent. 
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of  it-ills  material  renders  the  beer  less  wliolesome  and 
X.  Serf/eunt  '■^ore  likely  to  produce  dysipepsia  and  gastric  distui'b- 
— '- —  '  a  nee.  Some  medioaJ  men  attribute  muoli  sickixess  to 
2C  Mar.  1901.  the  consumption  of  immature  beers  brewed  one  week  and 
sold  the  next,  and  would  prefer  a  mal't^and  hop  beer 
that  has  been  fully  matured.  I  have  here  the  table 
which  I  have  referred  to,  giwng  you  the  wliole  of  the 
details.  I  may  say  that  of  the  60  samiples  of  glucose 
which  were  examined  53  ,were  found  free  from  arsenic, 
ind  7  were  found  containing  araenjc.  Four  samplies  were 
found  to  be  Bostock's  and  three  samples  were  obtained 
from  another  firm.  The  name  is  there  {document  handed 
to  Oha  irman),  but  perhaps  it  is  not  desirable  to  mention 
it  because  I  do  not  know  the  amount  of  contamination. 
It  may  be  of  German  manufacture,  and  it  may  be  one 
that  Mr.  Estcourt  spoke  of. 


Arsenic  i» 
( lerman 
L'lucose. 


Arsenic  in 
beers  not 
brewed  from 
Bostock 
t-ugar. 


Qussfitities. 


Arsenic  in 
all-malt  beer. 


4139.  (Professor  Thorpe.)  Do  you  know  the  name? 

(Chairman.)  Yes,  it  is  the  name  th^at  Mr.  Estoooirt 
gave. 

4140.  (  Professor  Thorpe.)  Do  you  know  whether  that 
Geaman  glucose  is  mncOi  used  in  your  distract? — do 
not  think  that  that  is  very  much  used,  but  I  really  can- 
not speak  of  that. 

4141.  Has  it  been  long  introduced,  do  you  know? 
Can  you  give  us  any  particulars  ? — I  cannot  say.  I 
cannot  give  3  ou  any  particulars.  These  samples  were 
obtained  by  the  superintendent  indiscriminately. 

4142.  Is  tile  .amount  of  arsenic  in  that  paTticular  glu- 
cose g'lven  in  your  tables  ? — No,  the  amount  is  not 
given.  I  do  ncyt  think  it  is  given  in  the  case  of  Bos- 
tock's either.  These  were  simply  preliminary  examin*- 
tions  that  were  made  to  assist  brewers,  o,nd  the  statts- 
ment  was  made  by  ttie  public  analyst  tnat  the  samipile 
ivfas  either  free  frotm  arsenic  or  contained  arsenic,  buft 
the  amount  was  not  estimated. 

4143.  (Chairman.)  Ymi  say  "  Watli  few  exoepfcitons 
only  those  beers  were  seriously  affected  in  which  invert 
sngar  manuifaotuired  by  the  well-knorwtn  Liverpool  firm 
(Messrs.  Bositiock  and  Oo-,  Litd.)  had  been  used  in  the 
brewing."  There  were  exceptions,  then? — Yes.  There 
were  exceptions.  I  have  here  tihe  oarticulars  of  the 
cases  where  we  proceeded.  Of  tlie  24  oases,  in  10  Bos- 
toriks  sugar  was  used.  The  oases  where  the  brewers 
ihad  previously  used  Bostock's  sugar  but  did  not  do  so  in 
the  l)rew  in  question  number  seven,  and  glucose  was 
obtained  from  another  individual  in  one  case.  Whether 
he  obtained  it  from  Bostock's  I  do  not  know.  I  give  the 
name  here.  Then  we  had  six  prosecutions  where  the 
beer  was  brewed  from  malt  and  hops  only,  and  we  have 
no  history  as  to  whether  the  brewers  previously  had  used 
Bostock's  glucose. 

4144.  Have  you  got  an  estimiate  of  the  amount  of 
Brsenilc  in  those  that  were  brewed  from  malt  and  nops 
only  1- — Yes,  I  have  got  paTtdculars  of  the  arsenic  found 
in  each  estim.taZ)on. 

4145.  Will  you  indicate  Tvhich  are  those? — ^In  the 
cases  where  BOstook's  glucose  was  used  tlie  public  .ana- 
lyst found  three-fourths  of  a  grain,  two-thirds  of  a 
grain,  two-thirds  of  a  grain,  5  of  a  grain,  ^  of  a  grain, 
twO-seventihs  of  a  grain,  one-ninth  of  a  grain,  one- 
nintlh  of  a  grain,  one-ninth  of  la  grain,  and  one-seventh 
of  a  grain.  Then  in  the  samples  not  containing  Bos- 
tock's glucose,  but  birewed  by  .people  who  had  pre- 
viously used  Bostock's  giluoose,  the  amount  of  arsenic 
was  as  follows  :  ^  of  a  grailn,  ^  of  a  grain,  one-fifth  of 
a  grain,  one-sixlth  of  a  grain,  one-sixth  of  a  grain,  one- 
seventh  of  a  grain,  and  one-tenth  of  a  grain.  Of  course 
we  could  not  prove  that  tliey  had  not  used  some  of 
Bostock's  .sugar,  but  at  any  rate  that  is  tlie  iniormation 
we  obtained.  Then  with  respect  to  the  glucose  purchased 
from  the  person  in  Shudehill,  Manchester — he  does 
not  manufacture  it,  and  where  he  (a^5t  it  I  do  not  know. 
It  -is  posisible  he  got  it  from  Bostock's  ;  in  that  case 
there  was  found  one-fifth  of  a  grain  in  the  beer.  Then 
in  the  beer  brewed  from  malt  and  hops  only,  of  the 
6  sajnples  one  contained  one-fifth  of  a  grain,  another 
one-sevanth  of  a  gratn,  and  tihe  others,  one-eighth  of  a 
grain,  one-eigilith  of  a  grain,  one-tenth  of  a  grain,  and 
one-tenth  of  a  grain. 

4146.  So  that  they  w^re  nearly  as  arsenaoated  as  the 
ones  which  were  brewed  with  glucose? — Some  of  them, 
»su<<o-ubt.edly. 


BrewKTiHv 


'1147.  Were  the  brewero  who  brewed  with  the  sugare 
impUcated  in  wlinch  you  have  samples  of  Manchester  land  Salford 
LaEcasnire.    brewers,  or  were  th  ey  brewers  in  other  parts  of  the  county  ? 

— They  were  distributed  all  over  the  county.  Some  were 
well-known  Manchester  and  Salford  brewers,  but  there 
were  brewers  distributed  all  over  the  county. 


4148.  I  see  that  in  the  map  which  you  have  given  us  -^j^. 
showing  the  numbers  attached,  the  oases  are  most  nume-  j,  Ser'qm 
rous  round  Warrington,  Darwen,  and  Huyton-with-Roby  ?    '  — 

■ — Yes,  but  there  are  also  a  good  many  at  Heywood.  -'i  Mar.  I 

(Professor  Thorpe.)  There  are  so  many  that  the  dot* 
cover  the  area. 

4149.  (Chairman.)  Yes,  I  see  you  have  a  cross  there  ? 
— That  is  a  death. 

4150.  I  was  going  to  ask  whether  you  thought  that 
these  cases  in  the  places  I  have  mentioned  were  in  con- 
nection with  local  breweries  ? — Yes,  in  the  case  of  Hey- 
wood it  was  a  local  brewery  ;  we  prosecuted  a  retailer 
who  sold  beer  from  a  local  brewery,  and  they  used 
Bostock's  sugar.  In  the  case  of  Gorton  it  is  quite  con- 
tigious  toi  Manchester,  and  the  conditions  that  affect 
Manchester  would  also  affect  Gorton.  The  brewers  of 
Manchester  and  Salford  supply  the  beer  to  Gorton. 

4151.  (Dr.  Whitelegge.)  You  prosecuted  the  brewer, 
did  you  ? — The  brewer,  indirectly.  We  prosecuted  tihe 
retailer,  but  of  course  the  brewer  has  always  borne  the 
brunt  of  the  prosecution.    It  was  a  tied  house,  too. 

4152.  (Chairman.)  Accrington ;  that  would  be  a 
local  breweiy,  .too,  would  it  not  ? — ^I  cannot  speak  to  that. 
I  may  say  that  Accrington  is  not  policed  .by  the  county, 
and  thei'efore  I  cannot  speak  with  any  confidence.  It  is 
one  of  the  exceptions. 

4153.  And  Ashton-in-Makerfield  ? — Ashton-in-Maker- 
field  was  influenced  by  the  brewer  who  manufactured 
beer  in  the  vicinity  of  Warringtoai,  who  has  .been  spoken 
of  several  times. 

4154.  That  would  be  one  centre  almost? — That  is 
exactly  the  case.  EarlestOwn  and  Warrington  and  all 
about  there  were  the  cases  of  one  brewer,  and  all  the 
cases  that  I  came  across  were  exceedingly  acute  oases. 
I  have  the  beer  of  that  brewer  at  the  present  time,  and 
I  must  say  that  the  brewer  has  given  me  every  assistance 
in  trying  to  get  rid  of  the  material,  and  in  every  case 
compensating  and  doing  all  that  he  possibly  can.  The 
glucose  was  given  to  him  in  lieu  of  American  glucose. 
He  was  in  absolute  ignorance.  That  is  an  interesting 
case.  One  knows  exactly  when  he  used  it,  and  exactly 
when  the  cases  started,  and  as  they  were  all  charae- 
teristic  cases  of  course  it  becomes  of  very  considerable 
medical  interest.  Many  of  the  cases  are  now  under  ob- 
servation. 

4155.  He  used  American  glucose? — No  ;  he  had  Bos- 
tock's glucose  given  to  him  in  lieu  of  the  American  glu- 
cose, which  he  had  been  using,  and  wliioh  he  contracted 
to  use.  The  American  glucose  had  run  out,  and  they 
said,  "We  are  sending  you  some  English  glucose.  Tliis 
is  really  better,"  and  so  on  ;  "You  do  not  mind  taking 
it?''  He  said,  "No,  I  do  not  mind  taking  it  ;  if  it  will 
do.  for  me  it  is  all  right. "  But  it  was  all  wrong.  I  now 
place  before  you  the  key  to  the  distinctive  numbei-s  of 
the  breweries  that  I  give  on  this  table  1,  so  that  there 
you  have  full  particulars.  (Document  handed  to  the 
Chairman.) 

4156-7.  This  is  valuable  to  us,  because  it  is  show- 
ing that  the  incriminated  beer  was  made  over  a  wider 
area  than  we  have  yet  got  evidence  from  ? — ^Yes,  a  very 
wide  area.  I  may  say  that  in  one  or  two  breweries  where 
the  arsenicated  beer  was  very  marked,  the  brewers  with- 
drew their  beers,  and  the  public  have  never  heard  any- 
thing 01  them.  They  were  fortunate  in  getting  rid  of 
their  beer,  and  for  some  reason  or  other  in  the  districts 
where  they  sold  their  beer,  cases  have  either  not  oc- 
curred, or  not  been  recognised. 

4158.  (Professor  Thorpe.)  Wliat  do  you  mean  l>y  say- 
ing they  were  fortunate  in  getting  rid  of  th.eir  beer? — 
think  it  is  very  fortunate  to  be  able  to  escape  the  poison- 
ing of  the  public.  They  took  the  matter  in  hand  very 
early,  and  they  rested  neither  night  nor  day  until  they 
had  recovered  every  barrel  of  beer  ;  and  I  may  say  that 
that  specially  refers  to  the  gentleman  whose  beer  I  have 
spoken  of  as  being  so  very  bad. 

4159.  (Chairman.)  You  are  referring  chiefly  to  the  Destruel 
5,313  barrels  which  you  have  noted  in  this  further  table  ofarsenii 
you  have  shown  us — ^the  total  quantity  of  beer  known  beer, 
to  you  as  having  been  destroyed  under  police  super- 
vision between  December  10  and  February  23  by  33 
brewers  (including  some  Manchester  and  Salford 
brewers)  who  supplied  beer  in  Lancashire? — ^In  my 
remarks  just  now  I  was  referring  specially  to  the  War- 
rington brewery,  because  there  this  beer  was  bad,  and  I 
may  say  that  the  brewer  himself  was  poisoned,  and  he 
spared  no  pains  to  get  the  beer  removed,  and  it  was  re- 
moved. Until  he  could  sell  jwroper  beer  I  do  not  think 
he  sont  any  out  of  the  brewery.    That,  of  course,  applies 
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j/y.         to  other  brewers  at  the  same  time.     They  acted  very 
Hrqtdiit.  well  in  the  matter.    The  total  barrelage  of  beer  given 
— ^ —       represents  the  material  destroyed.    You  will  see  that 
[ar.  U)0].  t;}ja,t  spreads  over  the  whole  county,  and  you  will  notice 
that  in  many  districts  mentioned,  where  large  quan- 
tities of  beer  were  got  rid  of  there  were  no  cases. 
You  will  observe  this  in  the  north  of  the  county- — for 
example,  at  Ulverston. 

4160.  The  point  you  wish  to  draw  attention  to  now, 
particularly,  is  that  ovei-  a  large  portion  of  your  district, 
in  the  north  of  the  county,  no  oases  or  few  cases  of 
poisoning  occurred,  or  were  recognised  owing  to  ibhe 
very  praiseworthy  and  rapid  action  of  the  brewers  in 
wdithdrawing  the  beer,  as  soon  as  they  kne^v  it  was  oon- 
taminartied  1 — think  so,  and  I  also  suggest  that  in  some 
districts  more  attention,  probaibly,  has  been  paid  to  the 
recognising  of  cases  of  poisoning  than  in  others.  That 
has  something  to  do  with  it. 
rinal  4161.  You  have  informed  us  that  this  destruction  of 

ju  by  beer  was,  in  a  sense,  voluntary  on  the  part  of  the 
'.  H.  to  brewers.  You  have  no  power  to  compel  them  1 — A  very 
HI  .  large  destruotion  of  beer  took  place  owing  to  the  action 
ruction  ^£  brewers  themselves.  The  beer  I  spoke  of  was 
destroyed  at  our  suggestion.  When  it  was  ceiitified  thait 
beer  contained  arsenic  by  a  preliminary  test — Reinsch's 
test — the  police  informed  the  retailers.  On  my  insitruc- 
tions  they  told  the  retailers  that  they  must  seal  up  the 
remainder  of  the  barrels  of  the  brew  that  had  been 
found  to  be  wrong,  and  they  sealed  them  up  accordingly. 
Whether  the  police  had  the  right  or  not  to  act  as  they 
did  does  not  matter.  They  simply  said,  "  These  barrels 
must  be  sealed  up.  The  people  must  not  be  poisoned." 
And  the  retailers  agreed  to  that.  We  did  not  trouble 
ourselves  as  to  whether  it  was  in  accordance  with  the 
law  or  not. 

4162.  As  to  whether  you  hatl  legal  power  or  not  ? — We 
did  not  consider  it.  Our  efforts  continued  until  we 
could  stop  the  sale  of  the  poisonous  beer.  The  pro- 
cedure was  not  objected  to,  and,  when  the  beer  was  found 
distinctly  wrong,  it  was  destroyod.  No  difficulty  was 
experienced  in  destroying  it.  It  was  destroyed  will- 
ingly. When  it  was  foui^d  passible  the  seal  was  re- 
moved, and  it  was  sold. 

4153.  (Professor  Thorpe.)  In  otlher  words,  you  laid  an 
embirgo  upon  the  beer  until  you  got  further  inform'f- 
tion  ? — Exactly,  and  if  there  had  been  any  difficulty  in 
getting  rid  of  this  beer,  we  should  have  had  to  consider 
whether  we  could  not  seize  it,  under  sections  of  the 
Public  Health  Act,  or  the  Public  Health  Acts  Amend- 
ment Act,  as  food  unfit  for  human  consumption.  We 
should  have  had  to  consider  that,  I  pupposo,  in  ca-se  of 
obstruction,  but  we  had  not  that  difficulty  to  encounter, 
tion  of        4164.  {Chairman.)  You  say,  "  In  my  opinion  it  would 
imum       be  unsafe  to  allow  the  consuimption  of  beer  containing 
'gible       an  amount  of  arsenic  capable  of  estimation  by  the 
itity  of     analyst."    Would  you  explain  a  little  further  what  you 
Die  in       mean  ?  Do  you  mean  by  thajt  an  estimiation  of  the  arsenic 
in  a  given  quantity  of  beer,  or  that  he  may  use  as  much 
beer  as  he  likes  ?— -Of  course  we  know  it  would  be  capable 
of  estimation,  taking  a  very  large  quantity,  but  I  am 
speaking  now  of  the  ordinary  samples  that  we  send. 
We  h^ve  six  quarts  of  beer  divided  into  three  parts, 
eao.i  part  being  two  quarts  of  beer.    I  presume  if  you  take 
a  huge  quantity  of  sea  water,  you  might  detect  a  certain 
amount  of  gold  in  it,  and  the  same  with  beer.   Any  beer, 
I  think,  would  scarcely  escape  having  a  minute  quantity 
of  arsenic  ;  but  if,  in  the  ordinary  practical  sample  that 
is  sent  to  an  analyst,  he  finds  arsenic  as  a  trace,  and,  as 
Dr.  Campbell  Brown  said,  not  capable  of  estimation,  I 
•do  not  think  that  we  need  interfere  in  the  matter. 

4165.  Thait  is  to  say  in  a.  quaaM:  of  beer? — ^No,  two 
■quarts  of  beear. 

4166.  But  practically  if  he  had  two  quarts  to  deal  with 
lie  would  probably  only  use  one  for  examination  at  a 
time? — Well,  I  know  that  there  is  a  very  delicate  method 
•of  ascertaining  the  arsenic. 

4167.  I  am  not  pressing  you  about  that  ? — I  should 
think  you  are  right  in  saying  that  a  quart  would  be 
taken. 

4168.  If  the  presence  of  arsenic  was  not  detectable  in 
a  quart,  you  would  be  satisfied'  with  regard  to  the  safety 
of  the  public? — 'I  am  afraid  I  had  not  in  my  mind  the 

•amount  of  beer  that  should  be  taken.  I  think  amongst 
chemists  it  is  usual  in  examining  water,  or  other  articles, 
to  say  that  a  ceirtain  mineral,  or  whatever  it  may  be,  is 
present  as  a  trace.  Well,  if  it  is  a  trace,  I  presume 
"that  that  is  not  capable  of  estimation,  unless  you  make 
1  special  estimation  of  a  large  quantity.    Of  course,  if 


you  do  get  a  large  quantity,  no  doubt  you  would  be  able  Jir_ 
to  assess  it,  but  it  is  very  minute.    It  would  be  a  trace,  J£.  Hcrgeant. 

and  even  if  you  assess  it,  it  would  be  a  very  minute   

fraction.  26  Mar.  1901. 

4169.  The  object  of  my  quesition  is  rather  to  gain 
from  you  information,  if  I  can,  as  to  the  quantity  of 
beer  that  you  thought  ought  to  be  used  by  the  analyst 
for  this  examination  ? — I  am  afraid  I  would  not  like  to 
specify  that.  I  would  not  hke  to  specify  the  amount 
that  should  be  found.  I  do  not  think  the  beer  should 
contain  arsenic  at  all  really,  beyond  the  merest  trace. 
In  the  samples  we  have  obtained  for  analysis  we  found 
75  per  cent,  to  be  genuine,  and  if  75  per  cent,  are  genuine 
I  do  not  see  why  we  should  not  have  100  per  cent, 
genuine. 

4170.  They  are  only  genuine  upon  the  sample  tried, 
which  is  a  limited  quantity  of  beer,  and  what  I  wanted 
rather  to  get  your  opinion  upon  was  whether  you  thought 
that  quantity  was  sufficient  in  safeguarding  the  public? 
— I  think  so,  yes.  it  has  been  suggested  by  Dr.  Camp- 
bell Brown  that  if  you  analyse  the  air  of  manufacturing 
towns  sufficiently  long  in  sufficient  volumes  you  might 
detect  particles  of  arsenic.  There  is  no  doubt  about 
that.  But  then  for  practical  purposes  the  air  of  a  town 
is  free  from  arsenic 

4171.  It  is  your  opinion  then,  as  a  medical  officer  of 
health,  that  the  public  health  would  be  sufficiently  safe- 
guarded if  no  arsenic  was  detectable  in  a  quart  of  beer  ? 
— I  should  think  that  that  would  be  the  case.  I  may 
say  that  in  t.he  prosecutions  which  have  been  instituted 
we  have  not  taken  action  unless  the  amount  of  arsenic 

has  been  equal  to  one^enth  of  a  grain  or  more.    Upon  <  Quantity  of 
a  less  quantity  than  that  we  have  not  taken  proceedings,  arsenic  in 
because  our  desire  was  to  remove  all  that  we  considered  lieer  which 
aotualCy  dlangerous  beers.    Alffter  the  one-ten'. h  of  a  lias  entailed 
grain  we  come  upon  debateable  ground  as  to  the  amount  prosecution, 
of  arsenic.    Probably  we  shall  have  to  proceed  further 
and  take  action  where  the  amount  is  very  oonsideirably 
less  than  that,  but  at  present,  so  far,  our  energies  have 
been  directed  to  removing  actually  dangerous  stuff. 
We  oonsider  the  beer  at  the  present  time  is  probably  as 
good  as  it  has  been  for  years,  if  not  better. 

4172.  (Professor  Thorpe.)  I  venture  to  think  that  all 
you  mean  to  imply  is  that  any  limitation  musit  have 
reference  to  a  definite  quantity  of  beer,  the  absence  or 
presence  of  areenic  in  which  is  to  be  ascertained  by  some 
definite  method  ? — ^By  some  definite  method.  That  is  by 
a  standard  method  which  should  be  adopted. 

4173.  Otherwise  your  statement  is  a  mere  relative 
statement — relatLve  to  the  amount  taken  and  the 
character  of  the  test  which  should  be  applied  ? — ^Yes. 

4174.  (Dr.  Whitelegge.)  Who  fixed  that  standard  of 
one-tenth  wihieh  iformed  the  miairik  for  tlie  prosecution  ? — 
I  rather  suggested  iit  mys-elf.  I  thougilit  we  should  have 
quite  enough  to  do  in  getting  red  of  the  beers  contain- 
ing one-tenth  or  more,  and  that  beyond  that  the  danger 
was  not  so  acute. 

4175-  You  do  nott  s-ay  (that  beer  containing  one-fiiEteeiitili  greater  than 
of  a  grain  per  gallon  is  not  dangerous  to  public  healtli?  thatentailing 
— I  may  say  that  whenever  we  found  arsenic  in  quan-  destruction 
tities  capable  of  estimation  we  had  the  beer  destroyed,  on'y- 
but  I  may  say  we  did  not  take  legal  action.    It  was  in- 
variably destroyed  where  we  found  arsenic  in  the  beer 
capable  of  estimation,  even  to  one-fifteenth  of  a  grain. 

4176.  You  did  consider  it  dangerous  to  health,  but 
you  did  not  direct  a  prosecution  ? — ^We  considered  it 
ought  not  to  be  drunk,  art.  any  rale,  but  we  did  not 
think  it  was  des'jrable  to  haul  them  up  in  the  Courts  of 
Justice  and  puniLslli  them  for  a  ma.tJter  of  thait  Mnd, 
because  we  know  perfectly  well  that  many  of  the  ques- 
tions affecting  brewers  were  sprung  upon  them  subse- 
quently to  finding  saccharine  and  glucose  impregnated 
with  arsenic,  for  instance  the  question  of  malt  and  also 
the  question  of  yeast. 

4177.  You  disibingijjsh  between  "beer  slightly  ai-seni- 
cated  but  passable,"  and  "  beer  containing  an  amount 
of  arsenic  iniurdous  to  heailth."  Is  that  tu  be  under- 
stood as  based  upon  the  one-tenth  of  a  grain  standard  1 
—Yes. 

4178.  (Professor  Thorpe.)  The  one-tenth  of  a  grain 
is  ascertained  for  you  by  a  particular  method  used  by 
Dr.  Campbell  Brown? — ^Yes.  You  see  the  beers  were 
destroyed  as  far  as  possible  when  they  contained  an 
amount  of  arsenic  capable  of  estimation. 

4179.  (Dr.  Whitelegge.)  Then  one-tenth  or  more  yo« 
wiould  regard  as  more  actively  injurious  io  health?— 
Exactbly. 
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4180.  Was  it  with  your  approval  that  the  beer  laid 
undei-  em^bargo  and  found  on  analysis  not  to  contain 
a  high  aanount  of  arsenic  was  set  free  'I — It  was  with 
my  appiToval,  and  it  was  mainly  on  the  suggestion  of 
the  public  analyst,  who  occasionally  on  a  cerbificate 
stated  that  the  beer  was  passable  and  might  be  sold. 
I  may  say  that  these  certificates  have  been  sent  to  the 
superintendents  first  hand,  and  beers  were  allowed  to 
be  sold,  without  any  reference  to  me  very  often.  The 
County  Analyst  occasionally  gave  on  his  certificate  as 
an  observation  :  "  This  beer  may  be  sold." 

4181.  Wihait  standard  did  you  undersitand  him  to  be 
fallowing  in  certifying  sotme  kinds  of  beer  to  ibe  pass- 
able—the one-tenth  of  a  grain  ?— .1  do  not  know  ;  he 
would  not  say  that  one-tenth  of  a  grain  would  be  pass- 
able ;  they  would  have  to  be  less  than  that. 

4182.  Do  you  know  how  much  1 — No,  I  am  afraid  not. 
I  should  think  that  in  many  of  tlie  early  cases  he  would 
not  really  assess  the  amount.  He  wouJd  conisidex  that 
it  was  not  capable  of  estimation.  But  he  will  be  able 
to  speak  of  that  himself. 

4183.  So  the  term  used  by  the  Counity_Analyislt  is  to 
be  taken  in  a  different  sense  to  that  in  the  table  above. 
J.  underetood  fnom  you  that  we  are  to  take  the  term 
"  passable  "  as  meaning  oontadaiing  not  more  than  one- 
tenth  of  a  grain  think  I  have  already  mentioned 
about  one-fifteenth  of  a  grain. 

4184.  We  certainly  should  not  consider  one-fifteenth 
of  a  grain  passaible,  or  anytbing  like  it.  The  amount 
of  arsenic  found  to  be  present  in  the  samples  of  beer 
submitted  to  the  County  Analyst  was  certified  as  in- 
capable of  exact  estimation  in  52.  Well,  the  52  would 
be  termed  "  passable  "  beers.  Then  in  45  it  varied  from 
one-fifteenth  to  |  of  a  grain.  All  those  beers  were  des- 
troyed. When  it  was  onewtentli  or  more  you  prose- 
ouited.  Tliiat  is  thie  way  I  took  it.  Then  to  make  it 
quite  clear,  in  the  table  (Appendix  10,  Table  I.)  are  we  to 
understand  that  "passable"  means  one- tenth  or  lessi— NoJ 
I  say  "incapable  of  exact  estimation  52."  Then  there  were 
a  certain  number  that  were  genuine,  and  in  45  the 
amount  was  found  to  be  one-fifteentli  to  |.  Where  it 
was  incapable  of  estimation — that  is,  the  52 — it  was 
allowed  to  be  «onsumed,  but  where  it  was  found  in 
poisonous  quantities — we  will  say  one-fifteenth  of  a 
grain  or  even  less  than  that — lif  it  were  capable  of  esti- 
mation, it  was  desitroyed.  Buit  we  did  not  prosecute 
unless  we  found  one-tenth  of  a  grain  in  the  beer. 

4185.  Do  you  mind  aipiplj'ing  that  to  the  table? 
"  Genuine  beer,"  I  suppose,  means  beer  oonitaiining  no 
arsenic  i — Yes. 

4186.  "  Beer  sligihtly  arsenicated  but  passable,"  what 
does  that  mean  ? — ^That  "  slightly  'airsendloated  but  pass- 
able "  wtould  be  beer  containing  arsenic  in  quantities 
not  estimated. 

4187.  But  none  of  them  aipproadh,  as  I  understand  you 
now,  one-tenth  of  a  grain  per  gallon? — ^Except  in  two 
instances  none  of  them  approach  that. 

4188.  Then  the  ithird  category,  "eonfaining  an  amount 
of  arsenic  injurious  to  health"  ? — ^That  is  containing  one- 
tenth  or  more. 

4189.  I  understand  that  tlie  second  list — tthose  that 
are  passable — do  not  approach  the  one-tenth  ? — Yes, 
tliat  is  so. 

4190.  So  those  you  regard  as  injurious? — The 
"  breweries  supplying  beer  containing  an  amount  of 
arsenic  injurious  to  health"  would  number  51. 

4191.  You  cannot  give  me  the_  ratio  of  the  number 
of  gi'adns  per  gallon  on  wliich  the  diistinotion  between 
cilass  2  and  class  3  is  based  ? — ^Sulbsequenit  to  December 
3rd  there  were  24  prosecutions.  The  total  number  of 
samples  containing  a  quantity  of  arsenic  injurious  to 
health  was  45,  but  prosecutiLons  only  took  place  subse- 
quent to  a  certain  date.  Previous  to  December  4th  w<^ 
had  a  number  of  cases  that  were  seriously  arsenicated 
where  no  legal  action  was  taken. 

4192.  That  I  follow,  but  I  rather  wanted  to  obtain 
from  you,  if  you  could  give  it  me,  the  point  at  which  the  • 
line  of  demarcation  was  drawn?— ^What  I  say  is  that  we 
prosecuted  if  the  beer  contained  1-lOth  of  a  grain  or 
more  of  arsenic,  and  if  it  contained,  we  will  say,  l-20th 
or  l-15th  we  certainly  recommended  the  destruction  of 
the  beer,  but  did  not  institute  legal  proceedings.  If 
it  contained  a  minute  quantity  of  arsenic  I  suppose 
that  Dr.  Campbell  Brown  would  not  go  to  the 
trouble  of  assessip^  the  exact  amount.  He  would  say 
this,  "From  our  preliminary  analysis  we  consider  that 
the  amount  is  merely  a  trace,  and  we  consider  the  beer 


passable."    That  is  really  the  position  we  took  up  on  ^/,. 
general  lines.  E.  Serga 

4193.  {Professor  Thorpe.)  But  Dr.  Campbell  Brown  qq  j 
surely  was  singular  in  that  respect.  I  am  not  aware  _1 ' 
of  any  public  analyst  having  taken  upon  himself  to 
determine  what  should  be  the  limit  in  amount  of 
arsenic  ;  in  other  words,  to  determine  when  it  became 
injurious  to  health,  and  when  it  was  not? — He  will  be 
able  to  explain  his  action  I  daresay.  I  am  simply  say- 
ing what  was  done  and  what  the  character  was  of  the 
certificates  received.  I  have  got  one  here,  and  you  will 
see  there  exactly  what  Dr.  Campbell  Brown  stated. 
There  you  have  his  exact  statement,  and  you  will 
be  able  to  see  what  he  has  said.  {Document  handed  to 
Chairman.) 

4194.  {Chairman.)  The  quantities  do  not  seem  in  all 
cases  to  be  given.  It  states  "  serious  quantity  of 
arsenic  "  ? — I  maj^  say  the  certificates  at  first  contained 

serious  quantity  of  arsenic,"  and  then  we  had  to  wait 
for  subsequent  analysis  to  designate  the  amount  of 
arsenic  present. 

4195.  {Professor  Thorpe.)  That  was  explained  to  us  by 
Dr.  Reid  ;  that  it  was  necessary  to  take  prompt  action 
to  divide  the  beers  ;  but  I  do  not  recognise  that  it  was 
within  his  functions  to  determine  this  question  ? — I  do 
not  say  anything  about  that,  I  simply  had  to  act  on 
what  I  received  from  the  analyst,  and  we  could  not  do 
any  more.  If  the  analyst  reported  or  certified  that  a 
certain  beer  was  passable,  you  quite  understand  that  I 
could  not  take  any  other  action  than  allow  it  to  be 
passed.  In  fact,  as  I  say,  the  superintendent  first  re- 
ceived the  certificate,  and  he  acted  upon  the  certificate 
at  once. 

4196.  {Dr.  Whitelegge.)  Did  the  certificate  come  to  you 
or  go  to  the  superintendent  of  police  ? — The  superin- 
tendent of  police,  the  one  who  purchased  the  sample, 
got  it. 

4197.  {Professor  Thorpe.)  Do  you  know  that  Dr. 
Campbell  Brown  was  required  to  give  a  certificate  in 
those  terms? — If  you  would  allow  me,  I  would  rather 
not  explain  as  to  the  terms  which  were  used  by  Dr. 
Campbell  Brown.  I  have  here  the  subsequent  certifi- 
cate that  he  used.  You  will  see  the  form  of  certificate, 
and  probably  you  will  form  an  opinion  yourself  as  to 
what  terms  should  be  used.  That  is  the  form.  It 
happens  to  be  one  that  I  have  got. 

4198.  {Dr.  Whitelegge.)  When  the  superintendent  or  Decision 
inspector  received  this  report,  did  he  come  to  you  for  County 
instructions  ? — No.    When  the  certificate  stated  that  Council 
the  arsenic  present  was  serious  in  quantity  he  communi-  officials 
Gated  with  the  Clerk  of  the  County,  who  discussed  the  P>'o*ecut 
matter  with  me,  and  we  decided  what  action  should  be 
taken.    In  those  cases  where  the  amount  was  serious  or 
stated  to  be  injurious  to  health,  we  took,  subsequent 
to  December  4th,  legal  action,  and  in  many  of  the 
early  cases  we  had  to  wait  for  the  complete  analysis 
showing  the  amount  of  arsenic  actually  present. 

4199.  This  is  not  a  final  certificate,  I  presume,  is  it  ? 
— Yes.    This  is  a  final  certificate. 

4200.  Upon  which  proceedings  would  be  taken  ? — We 
took  proceedings  on  that. 

4201.  {Professor  Thorpe.)  Was  no  other  certificate 
presented  eventually  ? — That  is  the  certificate  on  which 
we  took  action. 

4202.  {Dr.  Whitelegge.)  Without  the  quantity  being 
stated  ? — The  quantity  was  stated  subsequently.  On 
application  on  the  part  of  the  defendant  in  the  case  we 
gave  further  information.  That,  I  must  say,  has  given 
rise  to  some  difficulties  in  our  prosecutions,  but  seeing 
that  tlie  county  analyst  received  hundreds  of  samples, 
you  can  quite  understand  that  there  would  be  a  diffi- 
culty in  giving  at  once  the  amount  of  arsenic  present 
in  each  case.  Of  course,  our  chief  action  was  taken  on 
the  preliminary  examination,  when  a  wire  was  sent  to 
us  stating  that  it  contained  either  a  slight  amount  of  ! 
arsenic  or  that  it  contained  a  large  quantity  of  arsenic.  | 
On  receipt  of  wire  we  acted,  and  promptly,  too.  That 

was  the  chief  action,  and  very  important  in  the  early 
cases,  that  is,  from  November  27th  to  December  4th. 

4203-4.  What  do  you  mean  by  "  took  action  "  ?    Did  and  desl  \ 
you  lay  an  embargo  on  the  beer  ? — As  soon  as  we  got  a  tion  of  hi 
wire  from  the  County  Analyst  that  a  serious  quantity  - 
of  arsenic  was  present,  or  that  arsenic  was  present  in 
quantity  at  all,  we  telephoned  to  the  superintendent  of 
police,  and  told  him  sample  number  so-and-so  contained 
arsenic,  and  that  he  must  proceed  to  the  retailer,  and 
see  that  the  barrels  aifected  were  sealed  up.    That  was 
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done  at  once,  pending  the  action  necessitated  by  the 
complete  analysis. 

4205.  Legal  proceedings,  you  mean,  would  probably 
ensue  in  that  case  ? — Legal  proceedings  ensued  in  the 
cases  where  the  result  showed  that  a  serious  quantity 
of  arsenic  was  present. 

4206.  This  is  signed  by  both  analysts  1 — There  are 
two  appointed  analysts. 

4207.  Acting  together  ?— Yes. 

4208.  Not  for  different  parts  of  the  county  ? — No,  they 
act  together.    They  are  both  county  analysts. 

4209.  Have  you  any  staff  of  your  own  for  the  purposes 
of  the  administration  of  the  Sale  of  Food  and  Drugs 
Act  ? — No,  I  have  no  staff  under  my  own  express  direc- 
tion, but  I  have  had  the  assistance  of  the  police,  and  it 
is  very  valuable,  because  I  have  been  able  to  cover  the 
whole  county ;  without  the  police  I  probably  should 
have  wanted  a  very  large  army  of  inspectors.  There  is 
one  inspector,  who  is  appointed  by  the  Standing  Joint 
Committee,  who  devotes  his  attention  chiefly,  I  think, 
to  the  purchase  of  samples  of  milk,  and  butter,  and 
cheese — chiefly  agricultural  produce. 

4210.  Does  he  act  under  your  direction  in  any  way  ? — 
He  does  not.  But  indirectly  ;  if  I  want  anything  doing 
I  can  always  send  the  police,  as  in  this  matter.  The 
chief  constable  kindly  allows  the  direction  of  affairs  in 
matters  relating  to  the  Sale  of  Food  and  Drugs  Act  to 
be  entirely  in  my  hands. 

4211.  Then  you  have  on  former  occasions  taken  part 
in  the  administration  of  the  Sale  of  Food  and  Drugs 
Act  ? — Undoubtedly  ;  in  fact,  one  of  my  duties  is  to 
advise  and  supervise  the  action  taken  under  the  Sale  of 
Food  and  Drugs  Act. 

4212.  Were  inquests  held  in  the  cases  which  ended 
fatally  1 — I  think  I  have  information  of  two  inquests. 

4213.  Do  you  say  there  were  not  inquests  in  the  other 
cases? — ^One  inquest  was  held,  as  I  have  previously 
mentioned,  at  my  instigation  in  the  neighbourhood  of 
Warrington,  and  in  the  other  case  an  inqaest  was  held 
at  Gorton. 

4214.  And  the  coroners  in  the  other  districts  did  not 
consider  it  necessary  to  hold  inquests? — I  cannot  give 
the  reason  ;  I  am  not  aware  at  present  that  inquests 
were  held.* 

4215.  Tou  mentioned  a  fatal  case  as  having  taken 
place  at  Wigan  on  August  16th  1 — ^Tes. 

4216.  Was  that  at  the  time  known  to  be  an  arsenical 
poisoning  case  ? — I  do  not  think  it  was  known  at  the 
time,  but  the  doctor  who  had  it  removed  was  very  much 
startled,  as  doctors  were  in  other  places,  by  the  curious 
symptoms  that  affected  a  number  of  his  patients.  This 
patient  was  removed,  and  she  died  of  arsenical  poison- 
ing. She  had  all  the  symptoms  of  arsenical  poisoning, 
and  her  habits  were  of  such  a  character  as  would  pro- 
bably induce  one  to  assume  that  she  was  affected  by 
the  drinking  of  beer.  She  died  from  peripheral 
neuritis,  but  the  doctor  now  has  no  hesitation  in  saying 
that  she  died  from  arsenical  poisoning.  That  is  in  the 
light  of  subsequent  events. 

4217.  {Chairman.)  When  did  Dr.  Hitchon  communi- 
cate with  you  ? — I  have  got  here  the  report.  This  is  the 
report  I  received  from  him  on  the  subject.  (Sanding 
in  report  to  Chairman.)  It  was  subsequent  really  to 
the  information  I  got  from  other  districts. 

4218.  I  see  this  is  the  29th  November? — It  was  in 
consequence  of  a  letter  that  I  wrote  to  the  medical 
officers  of  health  he  sent  me  that  report.  It  is  a  copy 
of  a  report  he  presented  to  his  committee. 

4219.  I  mean  the  earliest  cases  that  have  been  made 
known  to  you  are  those  referred  to  in  a  special  report 
by  Dr.  Hitchon,  the  medical  officer  of  health  for  Hey- 
wood.  He  did  not  communicate  with  you  ? — Not  at 
that  time. 

4220.  Not  until  after  the  connection  between  the 
epidemic  and  arsenic  was  known? — ^That  is  so.  I  had 
no  information  in  the  early  incejxtion  of  this. 

4221.  So  that,  although  there  were  in  his  district  an 
unusual  numiber  of  persons  suffering  from  affections  of 
the  skin,  and  feet  and  hands — "the  feet  and  hands 
were  red,  swollen  and  painful " — that  had  not  aroused 
suspicion  of  anything  in  the  shape  of  poison  ? — ^Not  at 

*  Note  hy  Witness. — Returns  subsequently  received 
from  medical  officers  of  health  showed  that  five  addi- 
tional inquests  had  been  held. 


that  time.  I  think  two  or  three,  including  Dr.  Hitchon,         nr . 
and  I  may  say,  Dr.  Latham,  of  Ashton-in-Makerfield'  sJneunt 
and  Dr.  Mouncey,  of  Earlestown,  were  considering  the  ' 
matter,  and  coming  to  a  conclusion,  when  the  matter  26  Mar.  1901. 

was  brought  prominently  forward  in  Manchester  about  

the  23rd  November. 

4222.  So  that  he,  as  a  Medical  Officer  of  Health  for 
the  district,  did  not  refer  to  yoa  until  the  connection 
between  arsenic  and  beer  had  come  forward  in  Man- 
chester ?— Yes,  that  is  so.  This  is  the  letter  I  wrote  to 
many  medical  officers  on  the  28th  November  (producing 
letter). 

4223.  Thank  you,  but  I  wish  to  get,  if  I  can,  more 
information  as  to  the  commenoeiment  of  anytliing  being 
suspected.  You  have  not  had  your  attention  drawn, 
since  you  have  been  Medical  Offiicer  of  Health,  to  an 
increase  in  the  number  of  deaths  from  what  I  may  term 
nervous  diseases? — Not  previous  to  this  matter. 

4224.  Not  in  previious  years.  They  have  not  been 
gradually  increasing?—!  have  not  noticed  it.  I  got 
this  informiaition  that  I  tabulate  as  to  the  number  of 
deaths,  as  a  result  of  special  comimunications  sent  to 
local  medical  officers  of  health.    You  have  it  in  detail 

4225.  That  only  alludas  to  tw.o  years.  I  was  asking 
if  you  could  give  me  any  information  for,  say,  Jive  years 
back? — I  have  not  got  that  imformiation.  I  could  get 
it,  but  it  has  not  been  obtained.  It  was  in  the  early 
inception  of  the  affair,  and  I  thought  this  information 
would  be  of  value.  I  only  asked  for  this  information, 
in  the  MSS.,  and  I  have  already  given  a  summary 
(Appendix  10,  Table  II.). 

4226.  You  say  "  From  my  own  investigation  I  felt 
justified  in  siaying  that  many  deaths  from  arsenical 
poisoning  during  the  lasit  half  of  1900  have  been  regis- 
tered as  due  to  alcoholism,  locomotor  ataxy,  Addison's 
disease,  and  spinal  sclerosis,"  and  so  on.  Have  you 
any  idea  of  the  number  of  cases  of  Addison's  disease 
which  have  been  registered  in  that  time,  because  it  is 
a  rare  disease? — ^It  would  necessitate  a  prolonged  in- 
vestigation in  various  districts,  but  I  can  mention 
several  cases,  sufficient  to  cause  me  to  believe  what  I 
say  here.  In  Gorton,  for  instance,  there  are  two  or 
three  cases  of  Addison's  disease,  disbinotly  reported. 
Then,  as  I  told  you,  there  was  a  case  of  locomotor 
ataxy  that  came  under  my  notice,  and  also  spinal 
sclerosis,  and  diseases  of  the  liver.  All  those  causes 
have  been  given  as  the  cause  of  death ;  and  local 
medical  officers  have  told  me  that  they  considered  such 
cases  ought  to  be  returned  as  caused  by  arsenical 
poisoning,  because  of  their  own  knowledge  they  have 
been  aware  that  such  persons  have  been  large  consumers 
of  beer,  and  so  on.  In  fact,  I  have  been  requested  to 
put  in  the  list  of  deaths  as  directly  due  to  arsenical 
poisoning  cases  which  were  not  returned  to  the  Registrar 
as  such. 
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4227.  My  point  is  this  rather.  Have  the  number  of 
cases  of  death  from  Addison's  disease,  not  during  the 
last  year,  but  during  the  last  five  years,  been  higher 
than  the  average  during  the  preceding  five? — I  cannot 
speak  of  that.  I  have  not  the  information.  My  infor- 
mation is  really  from  general  examination,  and  I  could 
not  carry  out  a  complete  system  of  localised  investiga- 
tions because  being  such  a  big  county  it  is  impossible 
for  one  individual  to  administer  this,  and  also  make 
careful  medical  examinations.  If  I  could  have  had  two 
or  three  medical  assistants  I  should  have  been  able  to 
do  it,  but  as  I  am  alone  it  would  be  really  impossible 
for  me  to  do  it. 

4228.  I  thought  you  might  have  the  death  mortality 
returns  sent  you? — I  do  not  get  the  detailed  deaths 
from  various  causes.  In  fact,  I  have  not  been  accustomed 
to  receive  the  deaths  from  alcoholism  and  the  other 
causes  which  are  mentioned  here. 

4229.  Some  of  these  cases  would  hardly  be  likely  to 
be  confoun.ded  with  arsenical  poisoning,  would  they  ; 
for  instance,  ispinial  sclerosis? — I  can  give  you  the  name 
of  the  do'ctor  who  asserted  to  me  that  he  had  on«  case 
that  had  been  given  as  due  to  this  cause,  spinal  sclerosis, 
and  in  his  opinion  it  ought  to  have  been  poisoning  from 
arsenic.  He  gave  it  to  me  as  one  death  which  ought  to 
have  been  included  in  the  list  that  I  have  given  you 
here— the  list  of  deaths  distinctly  due  to  arsenical 
poisoning. 

4230.  Locomotor  ataxy  1 — ^I  can  speak  of  that  from  de- 
finite knowledge,  because  in  the  case  where  I  suggested 
a  post-miOTtem  should  take  place,  the  cause  of  death 
was  returned  as  locomotor  ataxy.  I  attended  the  post- 
mortem, and  as  I  tell  you,  the  liver,  the  spleen  and  tha 
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Mr.        kidneys  were  found  to  contain  considerable  quantities 
E.  Sergeant,  of  arsenic. 

26  Mar.  1901.     4231.  I  suppose  a  man  with  locomotor  ataxy  might 

  be  a  big  beer-drinker  ? — There  w^ere  distinctly  symptoms 

<jf  arsenical  poisoning — ^mo'Sit  oliaffacteristic  symptoms. 
He  drank  the  beer  th^at  others  did  in  the  same  neigh- 
bourhood, next  door,  and  in  adjoining  houses,  and 
they  were  suffering  from  arsenical  podisoning.  He  drank 
this  beer,  and  during  the  time  he  was  ill  he  also  drank 
the  beer,  and  he  died  from  drinking  the  beer  ;  and  when 
he  was  dead  we  found  arsenic  in  the  vBrious  orgajis 
that  I  have  spoken  of.  That  was  returned  as  locomotor 
ataxy. 

4232.  {Dr.  Whitelegge.)  Is  that  one  of  your  12  cases?* 
— That  is  one  of  the  fatal  cases  where  inquests  took 
place. 

4233.  (Chairrnan.)  I  am  not  in  the  least  questioning 
what  you  wish  to  say,  but  surely  the  symptoms  wihich 
have  been  described  to  us  over  and  over  again  are  very 
far  distant  from  the  ordinary  symptoms  of  locomotor 
■ataxy? — I  think  that  tlie  death,  if  I  remember,  took 
pla-oe  somewhat  early  in  the  affair,  and  things  had  not 
proceeded  sufficiently  for  the  medical  man  to  diagnose 
it  as  due  to  arsenical  poisoning.  He  died  on  the  30th 
November,  and  that  wa^s  raitiher  earlj'  in  the  affair.  I 
cannot  explain,  and  I  am  not  going  to  suggest  anything 
as  to  what  influenced  the  medical  attendant  in  his  diag- 
nosis. There  are  various  reasons  for  medical  men  not 
giving  the  true  cause  of  death  in  their  certificates.  I 
do  not  say  that  it  is  so  in  the  case  mentioned,  but  I 
fancy  in  certificates  the  desire  not  to  hurt  the  feelings 
of  members  of  the  family  has  perhaps  induced  certain 
medical  men  to  give  a  cause  of  death  which  may  not  be 
so  unpleasant  to  the  relatives  as  arsenical  poisoning.  I 
believe  that  has  influenced  medical  men.  There  are 
many  men  who  rather  jib  at  the  idea  of  giving  the  cause 
of  death  as,  we  will  say,  alcoholism. 

4234.  I  perfectly  follow  it.  I  perfectly  understand 
that  a  number  of  deaths  due  to  arsenical  poisoning 
might  have  been  recorded  as  due  to  other  causes,  but  I 
also  wislh  to  guard  against  thinking  that  it  is  not  im- 
jjossible  nervous  symptoms  perfectly  unassociated  with 
arsenic  are  now  put  dpiwn  to  arsenic.  Those  are  the 
two  things  that  were  passing  in  my  mind  ? — I  can  speak 
definitely  of  cine  case,  and  that  is  one  of  locomotor 
ataxy.  I  think  thalt  is  proved  by  the  subsequent  find- 
j^ng  of  arsenic  in  the  various  organs.  That  is  one  de- 
finite case  that  I  can  speak  of  ;  with  regard  to  the  other 
cases  I  can  give  you  the  name  of  the  medical  men  who 
largely  influenced  me  in  the  statement  that  I  made 
there,  if  you  care  to  have  his  name. 

Statistics  ^/^*^«^e!7?e.)  Tou  told  us  of   12  deaths* 

obtained  by  said  inquests  were  held  in  two  cases.    In  the  other 

Lancashire  ^^"^  understand  that  arsenic  was  mentioned 

County  in  the  certificate,  or  are  they  merely  cases  which,  having 

Council  regard  to  all  the  circumstances,  you  now  put  down  to 

incomplete  as  arsenic  ? — I  sent  out  a  form  to  various  medical  officers  of 
regards  health  in  the  county,  and  asked  them  to  give  me  informa- 

several  tion  as  to  the  deaths  from  certain  causes,  the  cases  from 

districts  in  arsenical  poisoning,  and  the  deaths.  This  is  the  list 
the  County,         ^j^g  cases  which  were  returned,  and  they  give  me 

those  deaths  witliout  any  special  information  in  many 

oases. 

4236.  Did  you  obtain  returns  from  all  the  medical 
officers  of  health? — I  sent  to  all  of  t)h«m. 

4237.  And  you  got  returns  from  them  ? — ^I  got  returns 
from  a  certain  number.  I  think  the  number  is  124. 
Unfortunately  the  others  did  not  send  me  the  reuums. 
the  assumption  being  that  inhere  were  no  oases  in  those 
districts.  But  in  order  to  get  the  returns  from  the  dis- 
tricts it  necessitated  writing  many  times,  and  sending 
telegrams,  arid  in  the  case  of  the  balance  I  could  not 
get  the  returns. 

4238.  And  you  were  obliged  to  miaibe  up  the  returns 
from  those  you  got? — I  was  obliged  to  m'ake  up  the  re- 
turns from  124  districts. 

4239.  Do  you  know  by  what  means  the  medioKil 
officers  of  health  in  the  districts  from  which  you  have 
returns  obtained  informiation  ? — I  cannot  speak  speci- 
fic-ally on  that  point.  In  fact  we  have  had  so  much 
difficulty  in  getting  returns.  I  thought  I  might  pos- 
sibly ask    for  more  information  than  many  of  them 

*  Note  by  Witness. — Returns  subsequently  received 
f  rom  Medical  Officers  _  of  Health  showed  that  three 
additional  deaths  (making  15)  had  been  attributed  to 
.-iisenical  poisoning. 


would  give,  and  rather  stopped  asking  for  it.    In  fact, 
in  one  case  the  medical  officer  asked  me  who  was  going  Sergem 

to  pay  him  for  getting  this  information,  so  I  thought  I   

was  getting  very  near  to  the  end  of  my  tether  on  that  2i)  Mar.  19( 
matter. 

4240.  (Professor  Thorpe.)  Dr.  WTiitelegge  pressed  you  CJuantity  o 
somewhat  to  give  your  own  idea,  so  far  as  you  are  able  arsenic  in  ^ 
to  form  one,  of  what  -vvas  connoted  with  the  terms  used  beereata,ili 
by  thie  public  analysts  in  their  certificate — the  terms  such  pi  osecutioi 
as  "serious,"  "much,"  "little,"  "passable."  Those  were 
terms  which  were  employed  in  the  certificates  in  the  first 
instance  ? — Yes. 

4241.  And  you  subsequently  got  further  information 
of  a  quantitative  nature  following  on  those  certificates  ? 
—Yes. 

4242.  When  you  took  an  action  into  court,  upon  what 
certificate  did  you  proceed  ? — That  represents  the  sort 
of  certificate  that  I  proceeded  upon. 

4243.  The  certificate  that  you  got  in  the  first  instance  ? 
— No,  not  in  the  first  mstance.  The  first  wa«  a  wire, 
which  stated,  "  Arsenic  is  in  No.  so  and  so,"  giving 
the  number  of  the  samples,  or  of  the  one  sample,  as  the 
case  might  be.  In  that  case  we  communicated  with  the 
superintendent  who  purchased  the  samples. 

4244.  I  ihave  been  trying  to  get  from  the  returna  which 
you  have  been  so  good  as  to  present  here,  what  quanti- 
tative idea  would  be  attached  to  these  terms.  If  I  have 
followed  you  correctly,  it  seems  that  your  action  has  been 
wholly  based  upon  a  qualitative  indication  in  the  first 
instance.  I  am  speaking  of  the  embargo  you  laid? — 
Yes,  the  qualitative ;  that  is  so. 

4245.  It  was  entirely  directed  to  a  qualitative  indica- 
tion ? — ^Yes.  In  fact,  in  the  early  cases  I  do  not  think  a 
quantitative  analysis  was  made  really. 

4246.  I  notice  with  regard  to  a  certain  sample  which 
was  purchased  on  the  4th  of  December  that  thie  analyst 
reported  that  it  contained  "  much  arsenic  "  ? — Yes. 

4247.  The  number  of  the  sample  is  873.  You  pro- 
ceeded upon  that,  and  the  man  was  fined  £5  and  costs? 
—Yes. 

4248.  On  Decemiber  4th,  the  same  day  in  fact,  there 
was  another  report  sent  to  you  in  which  it  was  said  that 
the  beer  contained  a  small  quanti'ty  of  arsenic.  That 
turnod  out  to  be  as  much,  as  one-sixth  of  a  grain  ? — What 
number  is  that  that  you  refer  to  ? 

4249.  That  is  No.  651  ?— That  contained  a  quantity  of 
arsenic — ^one-sixth  of  a  gi-ain. 

4250.  Is  that  the  quantitative  idea  that  you  think  we 
ought  to  associate  with  these  term  ?  Here  you  have 
"  much  arsenic,"  where  you  have  one-seventh  of  a  grain, 
and  here  it  is  reported  as  "a  small  quantity,"  and  it 
is  afterwards  reported  as  one-sixth  of  a  grain  ? — You  see 
thie  information  that  I  received.  I  did  my  best  to  work 
on  the  information  that  I  had.  I  was  not  responsible 
for  the  information  that  was  sent  to  me.  You  have  here 
the  first  results  of  the  examination  ;  and  then  the  second 
results  giving  the  exact  amount.  We  did  our  beet.  Of 
course  there  may  have  been  correspondence  or  wires 
and  so  on  in  these  cases  where  there  was  a  little  doubt, 
as  to  what  was  meant  by  "  much,"  or  "a  small  quantity, 
or  "  contained  arsenic,"  without  any  qualifying  word.  We 
had  in  some  eases  to  wire  or  to  write.  I  cannot  in  indi- 
vidual cases  give  you  the  information.  No  doubt  I  had 
to  further  communicate  mth  the  county  analyst  on  many 
of  these  samples,  but  I  myself  do  not  wish  to  explain 
why  in  one  case  the  analyst  should  say  simply  that  it 
contained  arsenic,  and  in  another  that  it  contains  mucli 
arsenic,  and  in  another  a  serious  quantity  of  arsenic.  I 
do  not  propose  to  explain  that.  It  is  possible  that  Dr. 
Campbell  Brown  may  appear  before  you  and  be  able  to 
ex]3lain  perhaps  th©  reasons  foi"  that. 

4251.  Yes,  but  it  would  appear  from  the  table  that 
you  prepared  for  us  that  these  tenns,  "  much,"  "  serious," 
"little,"  and  "  small,"  really  do  not  connote  any  quanti- 
tativo  amounts? — We  went  on  the  broad  principle  that 
if  it  contained  arsenic  action  should  be  taken,  and  in 
■the  cases  I  have  mentioned  before,  where  it  was  serious, 
that  was  sufficient  to  take  action,  without  any  further 
reference  to  him.  In  many  cases  we  had  to  conununicate 
with  the  analyst  for  further  information.  The  tables 
have  been  prepared  from  information  contained  in  final 
certificates. 

4252.  (Chairman.)  In  fact  your  object  was  to  secure 
rapidity  of  action,  and  not  wait  until  you  had  definitely 
finished  yoor  analysis  ? — That  is  so. 

4253.  Therefore,  I  should  be  right  in  imagining  that 
this  panicular  sample,  05l,  which  was  lirst  rep'-rted  as 
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"a  small  quantity  of  arsenic,"  has  been  sivbsequently 
examined,  and  turned  out  to  be  a  very  much  more  con- 
taminated sample  1 — ^That  is  so. 

4254.  {I'lot'cssur  Tliorpc.)  But  the  jwint  I  wish  to  put 
is  that  the  course  of  justice  was  somewhiat  prejudiced  by 
the  use  of  these  terms  m  a  somewhat  vague  sense  ? — • 
Tou  see  a  case  was  not  heard  until  we  had  a  definite 
amount  to  give. 

4255.  {Chairman.)  The  action  taken  upon  these  vague 
statements  (if  I  may  use  that  phrase),  was  that  of  im- 
pounding the  beer,  and  the  action  of  proseouting  was  not 
taken  until  after  the  quantities  hiad  been  estimated? — 
I  could  not  say  that  that  was  the  case  in  all  oases,  but 
as  a  mle  we  waited  for  thie  exact  amoiunt.  Of  course, 
under  the  Sale  of  Food  and  Drugs  Act,  tlie  action  must  be 
taken  under  a  cei'tain  nuuiber  of  days — 28  days,  I  think. 

4256.  (F 10 fessor  Thorpe.)  What  it  means  is  rhat  before 
the  case  was  ripe  for  liearing,  you  had  got  the  quantita- 
tive information? — Exactly  ;  that  is  so.  Of  course,  if  we 
discovered,  we  will  say,  that  there  was  less  contamina- 
tion than  we  at  first  contemplated,  the  case  would  be 
withdrawn.    In  one  or  two  oases  we  did  witlidraw. 

4257.  (Chairman.)  In  such  a  case  as  this,  for  instance, 
between  the  serving  of  this  notice'  and  the  action  coming 
on,  probably  a  second  examination  for  the  purpose  of 
discerning  the  quantity  had  been  made  ? — Undoubtedly. 

4258.  And  if  you  had  foaind  it  was  a  very  small  quan- 
tity, you  would  have  withdrawn  the  action  ? — Yes,  if  it 
had  been  very  small  ;  if  it  had  been  less  thaai  one-tenth 
of  a  gradn  we  should  have  withdrawn. 

4259.  But  if  you  found  it  amounted  to  anytliing  like 
one-fiifteenth  or  one-teiith  of  a  grain,  you  would  have  gone 
on  with  your  action  ? — Isot  one-fifteenth. 

4260.  But  one-tenth  ?— Yes.  In  this  case,  No.  227, 
where  certain  action  was  taken,  it  says,  "Contains  a 
serious  quantity  of  arsenic.''  That  is  the  first  notice  we 
have  about  it.  Then  the  subsequent  analysis  shows  the 
presence  of  two-thirds  of  a  grain  per  gallon. 

4261.  (Chairman.)  What  are  the  reasons  of  the  medical 
men,  with  whom  you  have  been  in  communication,  which 
lead  you  to  think  that  much  sickness  could  arise  from 
the  consumption  of  immature  beers  brewed  one  week, 
and  sold  the  next? — Tlie  assumption  of  some  medical 
men  that  I  know,  and  who  have  been  heard  in  this  matter 
before,  is  this  ;  that  these  glucose  beers  are  sold  before 
what  is  called  the  cask  fermentation  takes  place,  and  their 
opinion  is  that  when  these  beers  are  diiink  the  fermenta- 
tion may  take  place  in  the  stomach,  and  account  for  some 
of  the  vomiting  that  takes  place  amongst  consumers,  as 
is  well  known  amongst  retailers  of  beer — sudden  vomit- 
ing and  very  often  gastric  symptoms  tliat  cause  them  to 
seek  the  advice  of  a  medical  man  about.  That  is  the 
impression.  They  consider  that  years  ago  when  beers 
were  properly  matured  and  sold  after  wliat  is  called 
secondary  or  cask  fermentation,  the  same  amount  of 
violent  sickness  was  not  induced  as  in  the  case  of  imma- 
ture beers.  I  observe  myself  these  men  have  a  con- 
siderable amount  of  sickness,  and  I  rely  upon  old  prac- 
titioners, who  seem  to  be  very  strong  about  it.  In  the 
course  of  my  investigations  they  urged  me  to  bring  this 
matter  forward. 

4262.  The  fact  that  vomiting  is  quiokly  excited  would 
be  rather  favourable  to  their  escape  from  subsequent 
trouble  ? — ^Xo.  I  do  not  think  it  would,  because  tliey 
return  after  their  vomiting  to  fuither  beer.  I  have  seen 
that  myself,  and  it  may  be  seen  near  many  of  these 
pirblic-houses  on  a  Sunday.  You  will  find  a  good  many 
beer  drinkers  waiting  for  the  public-house  to  open,  and 
occasionally  you  will  find  one  man  suddenly  emitting 
large  quantities  of  beer  upon  the  pavement,  and  another 
man  will  follow  suit.  As  soon  as  the  public-house 
opens  they  troop  into  it  and  drink  fiu'ther  large  quan- 
tities of  beer,  and  risk  what  the  further  effect  may  be 
upon  their  stomachs.  That  is  what  T  have  nnticed. 
They  do  not  really  give  it  up.  In  fact,  many  of  the  beer 
drinkers  who  were  poisoned  with  arsenic,  althourjh  they 
have  not  recovered,  have  returned  to  their  beer-drinlring. 
Tliey  think  the  conditions  now  are  safe,  and  they  can 
do  it  with  greater  satisfaction  to  themselves,  and  with 
less  danger  to  health,  too.  Holding  gueh  views,  I  have 
not  a  good  opinion  of  many  of  these  people  who  drink 


beer.  May  I  mention  one  thing  ?  That  is  with  regard 
to  the  passage  where  I  say,  that  difficulties  have  arisen 
owing  to  the  difference  of  views  with  respect  to  the 
character  of  beer.  A  brewer  has  just  said  that  if 
samples  of  a  certain  beer  were  distributed  to  half-a- 
dozen  analysts  you  would  have  probably  half-a-dozen 
opinions  respecting  it.  I  do  not  know  whether  it  is  so 
great  as  that,  but  at  any  rate  the  difierence  has  been 
considerable.  We  prosecuted  in  two  or  three  cases 
where  a  certificate  had  been  openly  exhibited  in  the  re- 
tailer's house,  that  the  beer  was  brewed  from  malt  and 
hups,  and  that  it  had  been  examined  by  certain  well- 
known  analysts,  and  found  to  be  free  from  arsenic.  Two 
or  three  prosecutions  have  taken  place  untler  those  cir- 
cumstances. On  anotiliier  occasion  we  fuund  attached  to 
the  barrel  this  document  here  (prudncing  document), 
which  privately  you  may  look  at,  where  it  is  stated  that 
the  brew  has  been  examined  and  found  to  be  free  from 
arsenic.  We  had  to  prosecute,  and  there  was  no  objec- 
tion taken  to  thie  result  of  the  analysis  by  the  county 
analysts.  In  another  case  the  difference  among  analysts 
was  very  marked.  A  brewer  came  to  me  with  respect 
to  his  beer  that  had  been  found  by  the  county  analyst 
to  contain  one-tentli  of  a  grain  of  arsenic.  He  stated  to 
me  distinctly,  and  I  believed  him,  that  the  beer  was 
made  from  malt  and  hops  only,  and  that  being  the  case 
I  myself  had  very  great  hesitation  in  suggesting  that  a 
prosecution  should  take  place.  A  further  examination 
was  made  by  the  county  analyst,  and  he  stated  that  un- 
doubtedly it  contained  one-teaith  of  a  grain  of  arsenic  per 
galh.in.  Whfen  tlie  case  came  before  the  magistrates  it 
was  arranged  that  the  remaining  sample  should  be  sent 
to  Somerset  House.  The  sample  was  sent  to  Somerset 
House,  and  in  due  course  the  beer  was  certified  contain- 
ing one-hundredth  of  a  grain.  We  had  also  obtained 
from  the  brewer  a  certificate  from  an  analyst  of  repute 
showing  that  it  contained  one-eightieth  of  a  grain,  and 
another  where  it  said  that  it  contained  one-hundredth 
of  a  grain.  Yesterday  I  got  a  certificate  from  a  well- 
known  chemist.  Dr.  Stevenson,  who  said  the  sample 
showed  one-sixth  of  a  grain.  So  you  have  men  of  the 
highest  eminence  differing.  I  have  certificates  from 
three  analysts,  and  then  there  is  Dr.  Campbell  Brown 
four,  and  Somerset  House  five,  and  these  good  people 
all  differ.  Tliat  I  think  shows  the  desirability  of  having 
a  uniform  system  or  mode  of  procedure  which  is  defined 
and  specified,  so  that  an  analyst  can  carry  it  out  with 
a  better  chance  of  agreeing  with  his  confreres. 

4263.  I  think  it  is  quite  possible  that  these  differ- 
ences may  arise  from  the  bottles  into  w<liich  these 
samples  are  placed.  I  find  here  that  Dr.  Stevenson 
has  only  had  sent  to  liim  .about  one-fifth  of  a  pint,  and 
that  probably  may  have  been  put  into  a  bottle  very 
imperfectly  cleaned.  It  is  quite  clear  that  it  is  ex- 
ceed)i,ngly  undesirable  that  there  i^hould  be  these  dis- 
crepancies, but  it  seems  to  me  th'at  discrep'anoies  such 
ais  those  you  have  mentioned  depend  upon  the  way  the 
samples  are  taken,  probably,  rather  than  upon  the 
analysis  the  eheanist  malkes  ?— I  do  not  tTiink  that  would 
be  tlie  explanation,  because  Dr.  Camfpbell  Brown  sent 
to  Dr.  Sltevenis'on  the  sample,  and  I  think,  presumaibly, 
he  would  send  it  in  a  clean  bottle  not  containing  arsenic. 

4264.  (Professor  Thorpe.)  But  could  you  attach  tihe 
sanne  amounlt  of  importance  to  determinations  that  were 
nwide  upon  one-fifth  of  a  pint,  a.s  you  would  to  one 
that  was  made  upon  a  quiait? — I  am  only  giving  tihe 
result.  If  Dr.  Ste\renision  thinfes  htmself'  justified  in 
saying  thoit  this  contains  one^&ixlth_I  do  not  wish  to  say 
whether  it  is  sufficient  or  dnsnffieient.  He,  as  you 
know,  is  an  expert  in  poi'sons.  and  \'-ery  often  inciim'-'nal 
cases  of  great  impoi-tance  he  has  to  give  evidence,  and 
on  his  opinion  resuJts'  very  often  of  life  or  death 
depenid.  And  therefore  I  simply  take  what  he  says, 
thiat  he  finds  a  certain  amount,  and  he  does  not  say 
the  amount  that  was  sent  to  him  was  insuflScient  to 
allow  of  a  proper  analysis.  We  have  had  another  cas' 
of  a  simnl-ar  chanacter.  In  fact,  we  have  had  manv 
cases,  and  it  has  been  suggested  that  tlie  upper  part 
the  barrel  is  more  free  from  arsenic  than  the  lower  pari 
of  the  barrel.  That  is  another  suggestion  that  is  ver\- 
unpleasant,  because  the  lower  part  of  the  barrr^' 
inight  be  very  oo-«onous,  and  necessitate  a  person  wl 

is  going  to  indulge  in  a  pint  of  beer  asking  wheth  v 
it  was  from  the  upper  part  of  the  barrel  or'the  low:  :' 
part  of  the  barrel  before  he  drank  it. 
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4265.  (Chairman.)  You  are,  I  think,  a  consulting 
chemist  practising  in  Manchester,  and  chief  assistant  to 
Sir  Heniy  E^iscoe  ? — Yes. 

4266.  You  have  had  considerable  experience  of  test- 
ing for  arsenic  before  this  recent  epidemic? — ^Yes, 
especially  when  I  was  associated  with  the  late  Dr. 
Angus  Smith  in  his  work  as  imspecitor  under  the  Alkali 
Acts,  testing  for  axsenic  in  coal  -smoke,  flue  gases,  and 
in  gases  given  off  in  glass  houses,  and  in  the  air  and  coal 
smoke  of  Castleford.  Also  in  poisoning  cases,  and  in 
the  examination  of  wall  papers  for  arsenic. 

4267.  Since  the  epidemic  have  you  analysed  beers  and 
beer  materdials  for  your  own  interest,  and  also  tested 
samples  for  brewers  ? — Yes,  and  also  for  the  consumers 
of  beer — ^private  individuals. 

4268.  These  experiments,  together  with  yo-ur  former 
exiperiences,  have  led  you  to  form  eonclusiLons  as  to  the 
methods  of  estimating  arsenic  in  smiall  quantities  dn 
beer  land  beer  materials? — Yes,  I  soon  found  out  that 
it  was  a  HKisit  difficult  problem  to  get  reliable  and  trust- 
worthy quantitative  results.  It  was  comparatively  easy 
to  find  the  presence  of  arsenic  in  the  beers  qualita- 
tively, but  the  accurate  determination  of  the  quantity 
present  required  a  great  deal  of  investiigat.ion  owing  to 
the  arsenic  being  present  in  such  a  large  volume  of  an 
organic  liquid  containing  so  much  solid  matter.  I  was 
anxious  to  find  out  if  the  Marsh  test  could  ntot  be 
ap'plied  as  a  quantitative  one  to  the  .esiamination  of  beer. 
Knowing  the  extreme  delicacy  of  the  test  I  detertmined 
to  adqpft  a  metliod  of  analysiLs  taught  me  years  ago  by 
Dr.  Angus  Smith,  and  whidh  he  called  minimetric — 
the  object  being  to  ascertain  the  smallest  qnantity  of 
beer  required  to  .produce  a  min-or  ,of  arsenic  of  a  given 
dens'itty. 

4269.  Would  you  explain  wihat  you  found — ^the  quan- 
tities of  beer  with  which  you  worked,  and  the  results 
so  far  as  the  mirrors  go  ? — il  will  come  to  that  a  little 
later  .on.    I  will  go  on  to  a  desoripltion  of  the  appaa-iatus. 

4270.  Penhaps  you  will  tell  us  Ijhe  method  you  adopt? 
— Yes.  I  propose  to  refer  to  it  as  tlie  Marsh  test, 
inasmuch  as  the  chemical  reactions  involved  in  the  test 
used  by  me  are  the  same  in  ,prinoirple — 'that  is  to  say 
the  test  depends  upon  the  production  of  arseniuretted 
hydrogen  gas  and  the  subsequent  deposition  of  the 
arsenic  in  the  elementary  form  as  a  mirror.  Tlie  form 
of  the  a{pparatus  which  I  have  adopted  for  ulie  examina- 
tion of  beer  is  exhibited.  This  is  a  drawing  identical 
with  .the  size  of  the  apparatus  I  used  (producitiq  draw- 
ing.) It  is  necessary  to  produce  hydrogen  gas  from  f-n 
outside  generator.  I  use  a  kip  generator  which  is  not 
shown  on  the  drawing,  the  hydrogen  gas  produced  is 
first  passed  through  a  tower  filled  with  glass  beads 
moistened  with  mercuric  chloride  solution,  and  then 
thi'ough  two  towers  filled  with  beads  moistened  with  a 
solution  of  silver  nitrate  in  order  to  get  the  hydrogen 
at  this  point  free  from  impurity  (explaining  on  fhe  drav)- 
inq).  Here  you  have  the  reducer  (producing  model). 
You  can  have  three  of  these  connected  to  the  hydrogen 
supply  and  worked  together  side  by  side,  or  you  may 
p  iss  the  hydrogen  through  any  one  of  them. 

4271.  Or  all  of  them,  if  you  have  enough  ?— Yes.  The 
reducer  consists  of  a  preparation  tube  6  inches  long  by 
1^  inches  diameter,  fitted  with  a  white  india  rubber 
stopper  having  three  holes,  one  for  inserting  a  stoppered 
funnel  for  introducing  liquid,  a  second  for  exit  tube 
for  hydrogen  and  arseniuretted  hydrogen  fitted  with  an 
upright  tube  containing  a  roll  of  filter  paper  3  inches 
long  by  half  inch  diameter.  On  the  tube  is  bent  at 
right  angles  a  chloride  of  calcium  tube,  and  at  the  end 
of  this  a  piece  of  combustion  tubing  drawn  out  sharply 
to  a  fine  bore  not  greater  than  2  m.m.  outside  diameter 
at  a  distance  of  1  inch  from  the  wide  part  of  the  tube. 
In  the  third  hole  is  fitted  a  glass  tube  for  introducing 
the  hydrogen  from  the  outside  generator.  There  are 
many  details  of  construction  about  this  apparatus  which 
it  is  essential  to  follow.  In  the  first  place,  if  you  want 
to  make  standard  mirrows  it  is  essential  that  you  should 
have  your  tubes  of  even  bore.  Many  analysts  have 
failed  to  detect  small  quantities,  inasmuch  as  they  have 
attempted  to  deposit  small  quantities  of  arsenic  over  a 
large  area,  in  a  tube  even  as  large  as  that  {indicating). 

4272.  (Professor  Thorpe.}  You  mean  as  wide  as  that  in 
■hore?— Yes,  as  wide  ,as  that  in  bore.  The  consequence 
is,  when  you  have  got  very  small  quantities  of  airsenic 


you  do  not  see  it ;  it  is  lost  to  sight  being  spread  over 
too  large  a  surface.  Therefore,  when  you  limit  yourself 
to  a  tube  of  this  diameter  you  are  able  to  obtain  mirrors 
which  would  otherwise  escape  detection.  Then,  again, 
one  great  advantage  of  having  hydrogen  from  an  out- 
side source  is  this,  that  you  can  sweep  your  apparatus 
free  from  oxygen,  and  after  you  have  swept  it  away 
you  can  allow  the  reduotion  to  taice  place  m  the  tube. 
Then  instead  of  relying,  as  many  analysts  liave  done, 
upon  strengthening  the  liquid  with  fresh  acid  to  throw 
off  the  arseniuretted  hydrogen  from  the  apparatus  you 
have  simply  to  turn  on  hydrogen  from  an  outside  source 
and  sweep  it  through  at  a  constant  flow.  Anyone  who 
has  attempted  to  make  standard  mirrors  will  know  it 
is  a  very  difficult  thing  to  do — in  fact,  it  is  almost  im- 
possible— ^to  make  standard  mirrors  without  the  use  of 
an  outside  generatKir.  The  object  I  had  in  view  in 
making  my  apparatus  was  to  make  them  definite  and 
make  them  of  a  given  density,  and  confined  within  a 
limited  length  of  the  depositing  tube.  I  can  show  you 
a  set  of  mirrors  prepared  in  that  way,  the  object  being, 
of  course,  to  make  as  clear  a  line  across  as  possible, 
quite  distinct — not  to  have  the  mirrors  long.  A  lengthy 
mirror  is  no  use  to  you  for  comparison.  That  is  the 
form  of  metal  I  used  for  the  reduction  (exhibiting 
specimen).  It  is  magnesium.  I  think  that  is  suffi- 
ciently descriptive  of  the  apparatus.  But  I  wish  to  make 
the  point  clear  that  it  is  essential  these  sizes  should  be 
followed,  that  it  is  essential  you  should  not  attempt  to 
carry  out  the  test  in  a  tube  of  that  width  (indicating). 
The  method  of  testing  is  carried  out  as  follows: — The 
beer  to  be  exaimined  is  first  boiled  to  expel  the  alcohol, 
cooled,  and  made  up  to  its  original  volume.  In  the 
reducer  Ls  placed  a  piece  of  magnesium  rod  (cleaned  by 
dipping  in  nitric  acid  and  well  wasihed),  l^in.  long 
X  |th  .of  an  inch  in  diameter,  and  the  'apparatus  srwept 
cilear  of  air  from  the  outside  generator.  Of  course  we 
have  to  rememher  what  is  the  chemistry  that  goes  on 
within  the  reducer,  and  what  work  is  required  to  be 
done.  It  is  not  the  weight  of  material  put  in  ;  it  is 
the  surface  area  of  metal  exposed  to  the  action  of  acid 
that  bringis  about  the  rapid  and  complete  evolution  of 
the  arseniuretted  hydrogen.  If  you  were  to  put  a  piece 
of  magnesium  the  size  of  a  pea  in  the  reducer,  you 
would  get  a  different  set  of  mirrors.  You  must  ascer- 
tain the  area  required  to  drive  off  a  given  quantity  of 
arseniuretted  hydrogen  in  a  definite  time.  The  reduc- 
tion tube  for  the  mirror  is  then  heated  under  the  full 
flame  of  a  Bunsen  burner,  and  the  hydrogen  flame  at 
the  jet  regulated  to  1  millimetre  in  height.  The  jet 
burns  at  this  end  of  the  tube,  and  it  must  not  exceed  1 
millimetre  in  height.  You  can  conduct  an  arsenical  de- 
termination, and  you  will  find  no  arsenic  deposited  in 
the  tube,  simply  because  you  have  perhaps  got  3  milli- 
metres or  4  millimetres'  height  of  flame. 

4273.  The  gas  is  passing  away  rapidly  under  too  great 
pressure? — Tlie  gas  is  passing  too  rapidly.  You  must 
allow  it  to  flow  slowly ;  the  slower  you  go  the  better 
mirrors  you  obtain. 

4274.  (Professor  Thorpe.)  Under  those  circumstances 
do  you  find  that  the  flame  10  millimetres  high  is  arsenic 
free? — That  is  arsenic  free. 

4275.  Does  a  little  flame  at  the  end  give  you  no  garlic 
smell  ? — None  whatever. 

4276.  Have  you  let  the  flame  impinge  upon  anything, 
say  nitrate  of  silver  or  corrosive  sublimate? — ^I  have 
tried  experimemts  that  way.  That  was  one  of  the 
points  I  bad  to  prove — whether  the  Bunsen  burner  was 
sufiacient  to  deposit  the  whole  of  the  arsenic,  so  instead 
of  having  the  tube  bent  down  like  that  (indicating)  I 
carried  it  forward.  I  passed  it  through  silver  nitrate, 
and  it  did  not  indicate  the  slightest  trace  of  the  escape 
of  arseniuretted  hydrogen.  You  can  do  it,  of  course, 
if  you  do  it  too  fast ;  it  is  all  a  question  of  speed. 

4277.  You  have  assured  yourself  that  as  you  do  the 
test  no  arsenic  escapes? — Yes,  that  is  a  condition  you 
must  fulfil  to  make  the  process  reliable.  I  have  a  series 
of  three  reducers,  because  I  work  upon  one  cubic  centi- 
metre of  beer,  5  cubic  centimetres  of  beer,  and  25  cubic 
centimetres,  all  at  the  same  time.  Into  each  of  the 
three  reducers  is  run  one  centimetre,  5  centimetres, 
and  25  centimetres  of  the  prepared  beer  respectively. 
Then  5  oentimetres  sulphuric  acid  (containing  50  per 
cent.  HoiSO^)  is  inibroduced  into  each  of  the  funnels  of 
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the  three  reducers,  and  added  cautiously  and  gradually 
Mcr,  over  a  period  of  at  least  half-an-hour  into  the  reducer. 
—  If  the  amount  of  arsenic  is  very  small,  not  exceeding 
19U1.  Q.Q2  miligramme,  it  is  advisable  to  turn  off  the  hydro- 
gen from  tihe  outside  generator  for  the  firsit  half  hour 
in  order  to  allow  the  arsenduretted  hydrogen  to  accu- 
mulate in  the  reducer.  If  this  be  done  no  flame  is 
visible  at  the  point  of  ignition.  After  half-an-ihour  the 
outside  generator  is  turned  on  carefully,  and  for  the 
next  half-hour  a  flame  not  greater  than  2  millimetres 
is  maintained.  On  the  other  hand,  if  the  amount  of 
arsenic  exceeds  O'Ol  mdlligramimes  a  flame  of  one  milli- 
metre is  maintained  for  the  first  half  hour,  and  in- 
creased to  2  millimetres  for  the  second  half  hour.  That 
is  to  throw  the  arsenic  forward  in  the  depositing  tube. 

4278.  (Professor  Thorpe.)  Do  you  mean  to  distribute 
the  mirror? — ^Yes.  Otherwuise  you  get  grey  mdrrors 
which  are  of  little  use  for  comparison.  The  reason  for 
this  is  that  with  traces  of  arsenic  the  mirror  is  so  thin 
and  spread  out  as  to  be  almost  invisible  if  the  current  of 
gas  is  maintained  at  one  millimetre.  On  the  other 
hand,  if  the  amount  of  arsenic  is  large  the  current  has 
to  be  maintained  in  order  to  get  evenly  deposited 
mirrors.  I  may  add  that  I  do  not  cladm  anything 
original  for  the  thing  except  with  regard  to  the  condi- 
tions essential  for  accurate  w'orlcing.  It  is  only  a 
question  of  manipulative  skill. 

4279.  (Chairman.)  You  make  three  determinations  at 
the  same  time,  so  that  you  can  compare  from  5  cubic 
centimetres  and  25? — And  1.    I  begin  with  1. 

4280.  Are  there  any  special  points  in  the  practical 
applieation  of  this  method  to  which  you  wislh  to  draw 
our  attention  other  than  those  you  have  already  men- 
tioned ? — No. 

4281.  You  have  been  good  enough  to  sihow  us  a  series 
of  standard  mirrors  ?— I  have  made  many  various  sets  of 
standards  from  time  to  time  during  this  investigation. 
I  have  two  sets  which  I  exhibit.  The  minimum  stan- 
dard is  O'OOl  of  a  milligramme  of  arsenious  oxide,  and 
the  maximum  s-tandard  is  0-01  of  a  milligramme.  I 
have  also  prepared  a  table  to  assist  in  calculating  the 
amount  of  arsenic  present.  When  I  take  the  1  cubic 
centimetre,  the  5  cubic  centimetres,  and  the  25  cubic 
centimetres,  by  comparing  it  withi  the  10  mirrors,  1  can 
get  at  once  the  amount  of  arsenic,  expreBS«d  in  grains 
per  gallon,  from  that  table.  For  imstanoe,  if  you  find 
arsenic  in  1  cubic  centimetre  of  beer,  it  is  clear  that 
that  beer  contains  an  amount  of  arsenic  not  less  than 
l-14th  of  a  grain  per  gallon.  If  you  take  25  cubic 
centimetres  of  beer  there  you  have  a  range  from  l-36th 
part  of  a  grain  to  l-357th.  I  have  a  set  of  mirror® 
here  to  illustrate  it.  (Producing  mirrors.)  Thorn  are 
beers  using  1  cubic  centim'etre,  and  those  are  _  beers 
using  5  cubic  centimetres,  and  those  are  beers  using  25 
cubic  centimetres,  25  cubic  centimetres  being  the 
largest  amount  necessary  to  take  to  carry  out  this  test 
satisfactorily. 

4282.  (Professor     Thorpe.)  Have    you  determined 
^      whether  all  tihe  arsenic  is  eliminated  here? — Yes. 

1 

4283.  Is  all  the  arsenic  transformed  to  arseniutretted 
hydrogen? — ^It  is. 

4284.  You  have  directly  proved  that,  have  you  ? — Yes, 
it  IS. 

4285.  Of  course,  you  know  in  the  case  of  antimony 
the  whole  of  the  antimony  is  not? — ^That  is  so. 

4286.  A  very  considerable  portion  of  it  is  left? — ^Yes, 
but  that  is  not  so  with  arsenic. 

4287.  You  have  definitely  established  that? — I  have 
definitely  established  that. 

4288.  It  has  not  been  hitherto  definitely  established? 
— No,  but  I  did  that  because  I  knew  that  would  be  one 
of  the  points  raised  against  me — How  do'  I  know  1  get 
the  whole  of  the  arsenic  out?  I  believe  you  can  only 
do  it  by  observing  the  conditions  and  working  in  the 
manner  which  I  have  prescribed. 

4289.  (Chairman.)  Does  the  mirror  differ  at  all  in 
appearance  according  to  the  condition  in  which  the 
arsenic  is  present- — whether  it  be  present  as  arsenious 

01  acid  or  as  arseniate  ? — ^I  paid  special  attention  to  that 
because  if  I  was  only  estimating  arsenious  acid  and 
not  arsenic  acid,  it  would  not  be  enough  ;  I  must  esti- 
mate both  forms.  I  found  that  the  appearance  and 
density  of  the  mirror  would  be  the  same,  but  the  re- 
duction would  be  slower,  inasmuch  as  the  nascent 
hydrogen  has  first  to  reduce  the  arsenic  to  the  lower 
form,  and  this  involves  the  use  of  double  the  energy 
required  when  only  arsenious  acid  is  present.  In 

4576. 


other  words,  it  is  only  a  question  of  time.    This  answer  ^jf^ 

is  based  on  experiments  which  I  have  made.     If  you  Seudder.. 

start  off  with  '01  of  a  miiligiamme  of  arsenious  acid  in   

the  arsenic  state,  you  eventually  obtain  the  same  mirror  2fi  Mar.  1901. 

as  from  0"01  miliigi-amme  of  arsenious  acid,  but  you  have 

been  expending  your  hydrogen,  that  otherwise  would 

have  been  employed  on  the  production  of  arseniuretted 

hydrogen,  for  reducing  the  arsenic  acid  to  arsenious 

acid,  but  when  once  reduced  it  comes  off'.    It  is  only  a 

question  of  time.    It  is  a  beautiful  experiment  that  cam. 

be  used  as  a  lecture  experiment,  showing  the  speed  at 

which    arsenious    acid    is    reduced    to  arseniuretted 

hydrogen  as  compared  with  an  equivalent  amount  of 

arsenic  acid.    It  is  just  like  precipitating  copper  electro- 

lytically.     Everybody  would  prefer  to  use  the  lowest 

oxide  of  the  metal.    Cuprous  chloride  will  deposit  twice 

as  much  copper  as  cupric  salt  in  a  given  time.    But  I 

have  satisfied  myself  that  I  estimate  both  arsenious 

acid  and  arsenic  acid. 

4290.  Do  you  think  there  would  be  any  difference  in 
the  mirrors  if  arsenic  was  introduced  in  combination 
with  organic  matter — .as  oacodylate,  for  instance? — 'I 
have  not  yet  oompleted  the  inrvestigation  with  regard  to  o^" 

the  determination  cf  arsenic  in  organic  compounds  of  cacodvlate 
such  a  nature  as  caoodylic  salts.  I  have,  however, 
prepared  mirrors  from  O'Ol  of  a  milligi-aimime  of  sodium 
cacodylate,  0"05  of  a  milligrammje  of  sodium  oacody- 
late, O'Ol  of  a  milligramme  of  iron  cacodylate,  and  0'05 
of  a  milligramme  of  iron  cacodylate.  These  I  exhibit. 
I  have  not  quite  finished  the  investigation  of  these 
organic  compounds. 

4291.  (Dr.  Whitelegge.)  Do  you  get  the  same  mirrors 
with  a  corresponding  amount  of  arsenic  ? — Yes,  those 
are  the  mirrors  of  the  compounds. 

4292.  (Professor  Thorpe.)  Do  the  mirrors  form  quite 
easily  as  coimpared  with  arsenious  acid  ? — Yes. 

4293.  In  other  words,  the  cacodylate  is  at  once  re- 
duced and  converted  into  arseniuretted  hydrogen  ? — 
Yes. 

4294.  And  with  the  same  facility  as  if  it  were  so 
muoli  arsenious  oxide? — Exactly.  That  is  my  experi- 
ence. It  is  ratlher  contradictory  to  all  the  evidence 
that  I  obtained  from  other  chemists.  I  was  always 
under  the  impression  these  bodies  would  be  very  diffi- 
cult to  reduce,  and  would  not  yield  to  the  Marsh  treat- 
ment. A  friend  gave  me  the  compounds  direct  from. 
Germany. 

4295.  Have  you  assured  yourself  of  the  absence  of 
arsenious  oxide  from  the  oacodylates.  Have  you  assured 
yourself  that  there  is  no  arsenious  oxide  along  with 
this  cacodylate  of  soda,  if  it  be  cacodylate  of  soda, 
and  this  cacodylate  of  iron? — I  have  not  completed 
the  investigation.  I  have  not  made  a  proper  analysis 
of  those  things. 

4296.  You  are  aware  that  mosit  oacodylates  do  eon- 
tain  a  quantity  of  arsenious  aoid  ? — ^No  ;  I  do  not  know 
that,  in  the  quantities  I  have  talken,  it  comes  from 
the  cacodylates.  That  is  a  matter  for  further  investi- 
gation. 

4297.  (Chairman.)  Have  you  reason  for  thinking  that  Application 
when  you  test  beer,  which  in  the  course  of  brewing  above  tea 
has  become  arsenical,  you  recover  the  arsenic  to  tlie 

same  extent  as  if  it  was  all  presient  as  arsenious  aoid? 
-  -With  my  present  knowledge  I  am  not  prepared  to 
answer  that  question.  I  tliink  it  is  sufiioient,  in  the 
position  I  take  up,  to  say  that  I  can  detect  l-300th  part 
of  one  grain  per  gallon  in  beer.  Until  the  brewers 
can  fulfil  a  test  like  that  I  do  not  think  I  can  venture 
into  this  question. 

4298.  Have  you  examined  any  contaminated  samples 
of  beer  whidh  have  been  brewed  with  Bostock's  glucose 

or  invert? — I   have   examined    highly    contaminated  Quantities 
samples  of  beer,  but  I  was  not  informed  by  the  brewers  determined 
that  they  had  been  brewed    with   any    of  Bostock's  in  beer, 
materials.      The   highest   amount   of   arsenious  acid 
found  was  0'7  of  a  grain,  whidh  was  4d.  bitter  beer, 
brewed  on  the  21at  November,  1900,  and  analysed  by 
me  on  December  5th. 

4299.  That  is  not  a  very  large  amwnt  ? — ^Well ;  that 
is  rather  a  large  amount ;  0'7  of  a  grain  is  7-lOth  of  a 
grain. 

4300.  Yes,  but  I  meant  as  compared  with  beers  which 
contained  a  grain  in  a  gallon  ? — I  should  think  those  are 
very  exceptional. 

4301.  Have  these  beers  been  beers  that  have  been 
brewed  since  the  epidemic? — No,  they  were  brewed 
in  November,  just  at  the  time  of  the  epidemic.    I  have 
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Mr.  the  results  of  tifteen  samples  analysed  of  beers  that 
f.-Scuddcr.  were  brewed  on  the  5th,  7th,  12th,  13th,  20th, 
S6  MaTlctOi  23rd,  and  26th  of  November,  December  8th,  and 

•       •  December  11th.    Those  beers  varied.    Six  contained 


beer  ? — Yes.    I  have  shown  those  to  other  analysts,  who 

say,  "  We  have  samples  of  malt  that  will  give  quite 
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less  than  1-lOOth  part  of  a  grain, 
of  a  grain,  one  '21,  one  28,  one 
one  •?  per  gallon. 

4302.  Have  you  examined  any  beer  that  is  absolutely 
Not  absolutely  free. 

4303.  You  have  not  found  any  beer  absolutely  free  ? 
— Not  absolutely  free.  I  have  examined  since 
January,  1901,  about  a  dozen  samples  of  beer  purchased 
at  public -houses,  and  found  the  amount  of  arsenic  vary- 
ing truin  l-70th  of  a  grain  down  to  l-200th  part  of  a 
grain. 

4304.  Have  you  tested  glucose  for  arsenic  by  your 
test  ? — Yes.  I  have  tested  six  samples  of  glucose,  and 
found  them  all  practically  free  from  arsenii;.  Six 
different  samples  were  sent  in  to  me  by  brewers  for 
report.  I  operated  uj)on  25  grammes  of  glucose,  and 
the  largest  amount  of  arsenic  I  found  is  represented  in 
that  mirror,  which  is  for  all  intents  and  purposes  prac- 
tically free.    {Mirror  produced.) 

4305.  (Frofessor  Thorpe.)  That  25  grammes  of  glucose 
is  absolutely  incommensurate  with  1  cubic  centimetre 
of  beer  ? — Certainly  ;  you  cannot  get  a  glucose  in  the 
market  that  has  any  ajsenic  in  it  now.  My  diflSculty 
has  been  to  get  hold  of  the  contaminated  glucose. 
They  will  not  part  with  it. 

4306.  {Chairman.^  Have  you  tested  sulphuric  acid  in 
the  same  way  ? — Yes,  only  I  was  not  so  interested  in 
testing  sulphuric  acid,  and  I  have  no  quantitative  re- 
sults to  put  foi-ward.  I  have  a  few  samples  here  to 
show.  I  do  not  attach  much  importance  to  it,  except 
as  showing  that  some  of  the  purest  sulphuric  acid  in 
Manchester  is  highly  contaminated,  and,  on  the  other 
hand,  the  common  acid,  the  commercial  acid,  is  abso- 
lutely free  from  arsenic.  That  stands  good  to-day.  If 
you  go  and  buy  sulphuric  acid  in  Manchester  you  will 
find  the  commercial  acid  absolutely  free  from  arsenic, 
and  the  purest  contains  arsenic. 

4307.  What  do  you  mean  by  "  commercial  "  acid  ?  Is 
that  the  same  thing  as  what  we  have  heard  a  good  deal 
of— B.O.V.  ?— Yes. 

4308.  And  that  is? — Absolutely  free  from  arsenic. 

4309.  (Dr.  Whitelegge.)  Do  y(fli  account  for  that  as 
owing  to  it  being  purified  ? — I  account  for  it  simply  be- 
cause it  is  acid  made  from  spent  oxide. 

4310.  {Chairman.)  Not  made  from  pyrites? — Not 
made  from  pyrites. 

4311.  You  have  never  examined  an  acid  that  is  made 
from  pyrites  that  has  been  free  from  arsenic  ? — No. 

4312.  Not  even  when  it  has  been  purified  ? — No,  and 
if  it  has  been  re-distilled  it  is  not  free  from  arsenic. 

4313.  {Dr.  Whitelegge.)  I  see  you  take  53  cubic  centi- 
metres as  your  standard  quantity  of  acid  ? — Yes,  those 
were  done  some  time  ago. 

4314.  {Professor  Thorpe.)  Let  us  be  quite  clear  about 
this.  Do  you  mean  to  say  that  practically  all  the  com- 
mercial acid  in  Manchester  is  made  from  spent  oxide  ? 
— No,  what  I  mean  is  this,  that  if  you  were  to  send 
round  to  drysalters  for  a  Winchester  quart  of  sul- 
phuric acid,  commercial,  you  would  get  it  absolutely 
free  from  arsenic  ;  but  if  you  were  to  send  round  for  re- 
distilled acid  you  would  find  arsenic  present. 

4315.  We  ask  for  an  explanation  of  that,  and  you  say 
it  is  because  commercial  acid  is  made  from  spent  oxide  ? 
— I  expect  the  commercial  acid  we  have  in  Manchester 
has  been  made  from  oxide.  That  is  the  only  reason  I 
can  give  to  account  for  it.  I  have  examined  a  good 
many  samples  of  sulphuric  acid,  made  from  spent 
oxide,  and  they  were,  as  a  matter  of  fact,  free  from 
arsenic. 

4316.  Did  you  examine  any  malt  by  your  process? 
I  have  examined  a  few  samples  of  malt  and 
also  maize.  The  samples  of  maize  were  free  from 
arsenic  ;  the  malt  samples  were,  on  the  whole,  free 
from  arsenic,  but  one  was  badly  contaminated,  and  the 
mirror  produced  from  25  grammes  is  shown.  I  did  not 
make  a  quantitative  analysis.  That  is  the  largest 
amount  of  arsenic  I  found  in  any  malt.  {Producing 
sample. ) 

4316*.  {Dr.   Whitelegge.)  How  much  malt  did  you 
take  ? — 25  grammes. 

4317.  {Professor  Thorpe.)  There  again  the  amount  of 
malt  you  take  is  absolutely  incommensurate  with 
a  cubic  centimetre,  or  even  with  25  cubic  centimetres  of 


a  black  tube  "  ;  but  i  have  failed  to  have  any  samples 
sent  to  my  laboratory.    I  have  asked  for  them,  and  26  Mar. 
they  have  been  promised,  but  they  have  never  arrived. 

4318.  Why,  inasmuch  as  you  are  dealing  with  25  cubic 
centimetres  of  beer,  do  j'ou  take  an  apparatus  of  those 
dimensions  ?  Why  is  it  necessary  to  take  a  thing 
which,  at  least  in  volume,  holds  perhaps  150  or  200 
cubic  centimetres  ? — There  are  two  reasons  for  that,  the 
first  reason  being  that  these  beers  are  very  liable  to 
frothing. 

4319.  Even  when  you  boil  them  ? — Even  after  you 
boil  the  alcohol  oft"  there  is  still  some  liability  to 
fi'oth.  Therefore  a  space  is  provided  for  the  frothing. 
In  the  second  place,  and  this  is  the  more  important 
reason,  the  arseniuretted  hydrogen  accumulates  in  the 
reducer.  It  acts  as  a  little  reservoir,  and  when  you 
turn  on  your  outside  hydrogen  you  can  send  over  the 
arseniuretted  hydrogen  in  a  condensed  form  for  deposi- 
tion in  the  tube. 


4320.  {CliairnMu.)  Have  you  compared  your  tests 
with  Reinsch's  tests  ? — Yes.  Of  course,  the  Marsh  test 
is  far  more  reliable  and  delicate  than  the  Remsch  test. 
I  am  not  at  all  satisfied  with  the  results  of  the  Reinsch 
test,  and  cannot  trust  it.  It  has  failed  in  several  in- 
stances to  detect  arsenic  in  beer  where  the  amount  was 
something  like  l-20th  of  a  grain,  and  the  erratic  results 
which  I  have  obtained  from  the  Reinsch  test  made  me 
discard  it  as  a  trustworthy  test. 

4321.  Have  you  any  explanation  to  suggest  why  it 
fails  sometimes  1 — I  have  tested  the  method  recom- 
mended by  the  Expert  Committee  of  the  Brewers' 
Association.  In  carrying  out  the  Reinsch  test 
they  advise  the  use  of  a  certain  area  of  copper  foil 
to  200  cubic  centimetres  of  beer.    The  piece  of  copper 
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You  take  the  arsenical  beer  acidified  with  hydrochloric 
acid  and  place  a  piece  of  copper  foil  that  size  in  the  boil- 
ing mixture.  They  recommend  boiling  for  45  minutes. 
You  boil  it  for  45  minutes,  and  you  take  it  out.  That 
piece  of  copper  has  not  been  cajjable  of  absorbing  the 
whole  of  the  arsenic  in  the  solution.  If  you  put  a 
second  piece  in  and  again  heat  for  a  time  you  would  get 
more  arsenic  deposited  on  the  copper.  If  you  are  going 
to  attempt  to  make  the  Reinsch  test  useful  you  must 
take  an  adequate  area  of  copper  foil.  I  find  that  1"  x  5" 
gives  much  superior  results.  In  working  with  the 
Reinsch  test  where  I  have  failed  to  get  the  arsenic  de- 
posited on  the  copper,  I  have  taken  the  liquid  after  it 
has  foeen  boiled  with  the  copper  and  obtained  mirrors 
quite  distinct  with  the  Marsh  test.    {Mirrors  eAibited.) 

4322.  Your  modified  Marsh  test  ?— The  modified  Marsh 
test.  That  being  so,  of  course,  it  is  not  at  all  a  method 
&at  will  compare  favourably  with  the  Marsh  test. 

4323.  {Dr.  Whitelegge.)  Your  experience  does  not 
confirm  what  we  were  told,  that  the  Expert  Committee 
test  would  distinguish  between  l-50th  and  1-lOOth? — 
Tfo.    Most  of  these  beers  contain  sulphurous  acid. 

4323.  *  What  is  the  action  when  you  put  copper  into 
that? — It  turns  black  almost  immediately,  and  the  ar- 
senic will  not  deposit  on  it.  I  have  tried  my  best  to  make 
a  success  of  the  Reinsch  test,  but  I  cannot  make  it.  It 
has  failed  in  many  important  instances  in  the  examina- 
tion of  beer,  and  never  once  has  the  Marsh  test  failed. 

4324.  {Professor  Thorpe.)  If  that  beer  is  boiled  with 
hydrochloric  acid,  what  becomes  of  the  sulphurous  acid 
which  is  in  the  preservative? — Of  course,  it  will  be 
evolved. 

4325.  Therefore  it  does  not  prevent  the  deposition  of 
the  arsenic? — ^Well,  all  the  sulphurous  acid  is  not 
evolved  when  you  put  the  piece  of  copper  in  after  bring- 
ing the  liquid  to  the  boiling  point,  and  it  immediately 
goes  black.  If  you  take  a  little  bi-sulphite  and  do  that 
your  copper  will  go  black  at  once. 

4326.  You  are  not  aiware  that  as  the  Expert  Coin- 
mittee'.s  test  is  wiorked  it  is  quite  nossnbl©  to  get  results 
even  with  the  presence  of  sulphurous  a«id? — It  is 
possible  to  get  results,  but  you  get  erratic  results  ;  some- 
times you  fail  to  get  it. 

4327.  Have  you  any  experience  of  Gutzeit's  test '( — 
Yes,  I  consider  it  a  superior  test  to  that  of  Reinsch's. 
but  i  do  not  care  for  it  as  a  quantitative  test,  as  the 
I'esiuiltbing  stoins  fade  very  ^aoon,  and  oanno*  be  retained 
for  lexhifction  in  Oourt  oases. 

4328.  Have  you  ever  met  -wiltih  red  mirrors,  which  ^? 
suggested  the  presence  of  seilenium,  in  the  course  of 
your  Marsh  tests?— N"o,  I  have  never  met  wtth  any  ^.^ 
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miiTors  itJiat  would  suggest  selenium.  Seleniuiiu  deposits 
udder,  from  selenduretted  hydrogen  at  veiy  low  teimperature 
—  (150  deg.  up  to  270  deg.).  At  a  red  heat  it  passes  on 
ir.  1901.  undecomposed  and  can  be  detected  at  the  point  of 
~  igniitiodi  on  a  cold  porcelain  basin.  Arsenic  is  only 
deposiited  from  arseniuretted  hydrogen  at  a  higlier  tem- 
peratm-e  (red  heat).  If  selennous  aoid  is  intix)duced 
into  a  Marsh  reducer  the  selenium  is  deposited  as  a 
red  powder,  and  I  liave  failed  to  detect  selenium  witili 
the  Marsh  apparatus  unless  when  the  selenium  is  added 
as  a  selenide  and  when  no  reducing  agent  as  magnesium 
is  presemt.  Those  are  selem'um  miiTors  produced  from 
se'lem'Uretted  hydrogen.  {Producing  mirrors.)  It  has 
been  suggested  that  sulphur  might  i^nterfere  with  Marsh 
mirrors.  Here  is  a  set  of  mirrors  produced  from  sul- 
phur alone,  f^hownng  they  are  quite  disitinct,  and  can- 
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not  be  confounded  with  the  arsenic  mirrors,  nor  do  I  Mr. 
tind  that  selenium  in  the  generator  interferes  witili  tJhe  F.  Scudder. 
evolution  of  arseniuretted  hydrogen,  i  have  taJten 
definite  amounts  of  arsenious  acid  and  recovered  the 
arsenic  mirrors  equivalent  to  the  miiTors  that  are  used 
as  standards.  Yiou  could  not  get  selenium  and  arsenic 
bo  Lie  together  in  a  mirror. 

4329.  (Frofessor  Thorpe)  No,  but  they  lie  one  in 
front  of  tlie  otlier.  Have  you  not  noticed  that? — I  have 
not  noticed  that.  In  my  case  the  seleniuretted  hydrogen 
came  out,  and  I  found  it  at  the  point  of  ignition,  and 
couhl  get  it  deposited  on  a  porcelain  basin. 

4330.  But  you  do  noi  find  it  near  the  red-hot  flame 
with  wJiioli  you  heat  the  tube,  with  the  arsenic  after  it, 
dk)  you.    You  do  not  find  it  lifce  that? — No. 
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The  Riglit  Hon.  Lord  Kelvin  (in  the  Chair). 
Sir  William  Church.  |  Dr.  Whitelegge. 

Mr.  Cosmo  Bonsor. 

Dr.  Buchanan,  Secretary. 

Dr.  JuDsoN  8.  Bury,  called  ;  and  Examined. 
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4331.  [Cliairman.)  You  are  physician  to  the  Man- 
cli&ster  Royal  Infimiary  ? — Yes. 

4332.  And  have  you  made  a  special  study  of  neuritis? 
-Yes. 

4333.  And  have  you  written  on  the  subject? — ^Yes. 

4334.  Papers  in  medical  journals  ? — Dr.  Ross,  many 
years  ago,  began  a  series  of  articles  on  peripheral 
neuritis  that  were  published  in  the  Manchester 
Medical  Chronicle.  After  his  death  his  friends  and  his 
widow  asked  me  to  co;uplete  them,  and  I  completed  them, 
end  they  were  published  in  book  form — a  separate  book 
called  "  A  Treatise  on  Peripheral  Neuritis,"  published 
by  GrijSin  and  Coiupany. 

4335.  You  are  tlie  author  ? — .Joint  author  with  the  late 
Dr.  Ross.  The  book  was  published  in  our  two  names  ; 
I  wrote  the  latter  iialf. 

4336.  You  have  been  familiar  with  alcoholic  neuritis  ? 
— ^Yes.  I  also  wrote  the  article  on  "Peripheral  Neu- 
ritis "  in  Professor  Clifford  Allbutt's  "'  System  of  Medi- 
cine." 

4337.  You  have  been  familiar  with  alcoholic  neuritis 
in  Manchester? — Yes,  for  many  years — ^for  15  yeare. 

4338.  Do  you  distinguish  between  alcoholic  neiuitis 
as  a  particular  variety  of  peripheral  neuritis? — Yes. 

4339.  Does  alcoholic  neuritis  essentially  belong  to 
peripheral  neuritis  ? — -Yes.  We  regarded  it  as  one  of  the 
varieties  of  peripheral  neuritis,  alcohol  being  one  of  the 

lolic  and  chief  causes  of  the  condition  known  as  peripheral  neu- 

ri^^'  ritis. 
itis. 

4340.  Have  you  seen  cases  during  the  recent  epidemic? 
— ^Yes,  I  have  seen  a  good  number. 

4341.  And  do  you  consider  that  they  differ  in  clinical 
aspect  from  alcoholic  neuritis  ? — Yes,  I  do.  Are  you 
referring  to  the  aspect  of  the  cases  generally,  including 
the  skin  lesions. 

4342.  Yes,  the  oases  that  have  occurred  during  the 
recent  epidemic,  the  remarkable  cases  ? — Yes  ;  they 
differ,  so  far  as  I  can  remember,  from  the  old  cases  that 
we  saw  before  last  year.  They  were  what  we  cailled 
alcoholic  neuritis. 

4343.  Did  the  cases  during  the  recent  epidemic  differ 
conspicuously  from  what  you  formerly  knew  as  alcoholic 
neuritis? — A  great  many  of  them  did,  not  all. 
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4344.  Do  you  think  that  some  of  the  old  cases  of  alco-  r. 
holic  neuritis  may  possibly  have  been  due  to  arsenical  j  o  r^.,, 

poisoning  ? — I  think  it  is  possible,  but  I  do  not  think     '  _!  

that  a  scientific  assertion  one  way  or  the  other  could  be  29  Mar.  1901. 
made  at  present.    One  may  have  one's  leanings  towards 

one  view,  but  I  do  not  think  that  the  evidence  is  suffi-  ' 
cient  to  miake  a  definite  statement. 

4345.  Has  there  been  any  neuritis,  peripheral  or  alco-  UnJug 
holic,   or  other  sipeoial  neuritis  noticed  in  Manchester  pievaleuce 
different  from  what  might  be  found  or  has  been  re-  of  alcoholic 
corded  in  other  towns  ? — The  alcolioMc  variety  has  been,  neuritis  u 
so  far  as"  I  know,  very  prevalent  in  Manchester  and  tho  Manchester 
neighboiirliood,  as  compared  with  other  towns.  before 

4346.  More  prevalent  in  Manchester,  for  instance,  than  spi<lemie. 
Edinburgh  or  Glasgow? — ^I  believe  so. 

4347.  Have  you  noticed  a  statement  by  Sir  William 
Gairdner,  the  late  Professor  of  the  University  of  Glas- 
gow, regarding  cases  of  neuritis  in  Manchester  of  about 
15  years  ago? — Yes.    I  heard  the  letter  read. 

4348.  Were  you  present  in  Londbn  ? — ^Yes.  I  was 
present  at  the  discussion  at  the  Royal  Medico-Chirur- 
g'cal  Sijciety. 

4349.  But  not  at  the  meeting  of  this  Commission  ? — 
No.    The  same  letter  was  quoted  at  the  Society. 

4350.  Does  that  letter  strike  you  as  proving  there 
was  this  arsenical  neuritis,  that  these  cases  may  have  been 
of  the  same  character  as  those  which  have  become  so 
prominent  during  the  recent  epidemic  ? — Do  I  under- 
stand you  to  mean  :  is  that  a  proof  that  the  cases  in 
Manchester  were  more  likely  to  be  arsenical? 

4351.  It  would  have  a  bearing  on  that.  In  respect 
of  symptoms,  do  you  consider  that  these  eases  presented 
symptoms  analogous  to  the  recent  cases — that  these 
cases  noticed  by  Sir  William  Gairdner  presented  close 
analogies  with  some  of  the  recent  cases  that  have  at- 
tracted so  much  attenifcion  ? — I  do  not  know  that  Sir  Wil- 
liam Gairdner  in  his  letter  did  refer  to  that.  He  rather 
referred  to  the  absence  of  cases  in  Glasgow,  I  think. 

4352.  (Dr.  Whitelegge.)  He  referred  to  cases  he  saw 
in  Manchesther? — Yes. 

4353.  (Chairman.)  I  meant  the  cases  in  Manchester 
to  which  he  refers.  Dr.  Ross  was  your  colleague  ?—  Ye^  - 
he  showed  some  cases  to  Sir  William  in  Manchestn- 
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4354.  It  .'ippeared  to  Sir  William  Gairdner  that  those 
cases  with  which  he  was  struok  in  Manche&ter,  and  of 
which  he  did  not  know  analogues  in  Scotland,  may  have 
'been  <.if  the  same  character  as  some  of  those  which  have 
attracted  so  much  attention  in  the  recent  epidemic? — 
That  is  not  a  very  easy  question  to  answer.  Of  course, 
in  answering  it  one  has  to  speak  on  the  whole  question 
as  to  the  past  existence  of  real  alcoholic  neuritis,  and 
that  would  lead  one  to  speak  of  differences  that  occur 
to  one  between  the  old  cases  and  those  of  the  present 
epidemic. 

43fvJ.  Have  you  noticed  the  diagram  in  Dr.  Tattersall's 
report  ?  On  the  extreme  left  of  the  diagram  there  is  a 
red  line,  a  20tli  part  of  the  height  of  that  which  occurs 
in  1900.  That  seems  to  indicate  that  the  cases  so  marked 
and  ui-.merous  in  1900  were  of  the  same  character  as 
oases  that  appeared  in  much  smaller  numOoers  for  many 
yeara  before? — Of  the  same  character,  I  assume,  as  re- 
gards the  existence  of  multiple  neuritis  ;  that  is,  that 
they  were  all  cases  of  multiple  neuritis — multiple  peri- 
pheral neuritis.    That  is  another  name  for  it. 

4356.  Is  multiple  neuritis  a  kind  of  peripheral  neu- 
ritis, or  does  multiple  neuritis  mean  the  same  thing  as 
peripheral  neuritis  ? — The  name  "  multiple  "  is  added  to 
express  the  idea  that  a  great  number  of  the  peripheral 
nerves  are  affected.  Peripheral  neuritis  might  be 
applied  to  disease  of  a  single  nerve.  The  term 
"  multiple  "  is  added  to  make  the  title  more  explicit. 
Dr.  Tattersall's  diagram  simply  refers  to  the  n amber 
of  cases  at  different  periods  of  multiple  peripheral 
neuritis,  but  does  not  refer  to  the  cause  at  all. 

4357.  Was  there  any  suspicion  that  the  special  cases, 
of  which  five  or  six  were  brought  before  Sir  William 
Gairdner,  in  Manchester,  had  anything  to  do  with  ar- 
senic ? — There  was  no  suspicion  then. 

4358.  And  there  was  no  suspicion  that  the  cases  in- 
dicated on  the  left-hand  side  of  Dr.  Tattersall's  diagram 
— that  is  to  say,  between  the  year  1890  and  1893— had 
anything  to  do  with  arsenic  1 — ^No,  no  suspicion  what- 
ever, so  far  as  I  know.  In  fact,  up  to  last  year  all  the 
cases  in  which  alcoholic  beverages  had  been  taken  to  a 
considerable  extent  were  put  down  as  alcoholic  neuritis. 
Of  course,  there  are  many  other  causes  of  peripheral 
neuritis. 

4359.  In  the  light  of  recent  events  we  attribute  a  large 
proportion  of  what  is  represented  by  this  red  line  for 
the  year  1900  ;  we  now  Imow  from  evidence  that  it  is  a 
thoroughly  well  founded  opinion  that  a  large  proportion 
of  these  cases  are  due  to  arsenic  ? — Some,  no  doubt ; 
possibly  a  large  proportion,  but  not  necessarily  all. 

4360.  That  is  to  say,  some  of  these  cases  might  be 
alcoholic  neuritis  independently  of  arsenic? — In  my 
opinion,  yes. 

4361.  Or  neuritis  from  some  other  causes  than  alcohol  ? 
—Possibly. 

4362.  Some  other  cause  different  from  either  alcohol 
or  arsenic  ? — Possibly,  but  more  likely  to  be  alcohol  with- 
out any  arsenic. 

4363.  Judging  from  i^he  light  given  since  the  end  of 
the  year  1900,  do  you.  think  it  probable  that  some  of 
those  older  cases  of  peripheral  neuritis  were  probably 
due  to  arsenic  ? — itfo,  I  do  not  consider  it  probable ;  I 
consider  it  possible. 

4364.  You  do  not  think  that  the  recent  experience 
makes  it  proibable  that  some  proportion  of  those  were 
due  to  arsenic  ? — 1  dO'  not  think  so  ;  I  do  not  think  it 
is  probable. 

4365.  iHave  you  any  conjecture  or  explanation  to  give 
us  ? — In  the  firet  place,  the  late  Dr.  Ross,  who  was 
working  very  diligently  at  the  subject  between  1887  and 
1890,  Avhen  I  was  work'ng  with  him,  took  very  great 
care  to  record  all  the  symptoms  presented  by  the 
patien^  in  the  infirmary  who  had  peripheral  neuritis, 
and  I  find  it  difiBcult  to  conceive  that  any  marked  skin 
lesions  would  have  escaped  our  observation. 

4366.  The  skin  lesions  you  take  as  one  of  the  symp- 
toms essential  to  the  probability  of  arsenic  ? — Yes,  essen- 
tial to  the  probability.  I  do  not  say  that  arsenical  neu- 
ritis Height  not  exist  without-  .skin  lesions,  but  at  any 
rate  that  would  be  one  of  the  main  things  on  which  our 
diagnosis  would  be  based. 

4367.  Can  you  suggest  any  reason  for  the  great  pre- 
valence of  one  form  of  peripheral  neuritis  15  years  ago 
in  Manchester  as  noticed  by  Sir  William  Gairdner — ^the 
fact  of  that  being  so  comparatively  frequent  in  Man- 
chester and  non-existent,  so  far  as  known,  in  Scotland? 
Can  it  be  due  to  the  national  alcoholic  beverage  in  Scot- 
land, whisky,  and  the  alcoholic  beverage  in  this  part  of 


England,  which  I  suppose  may  be  called  beer  ? — That  I  jy^-^ 
cannot  answer,  except  that  they  take  enormous  quanti-  J.  S.  BwA 

ties  of  beer  in  this  district.    ] 
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4368.  And  enormous  quantities  of  whisky  sometimes  in 
places  in  Scotland  ? — Pi-obably  they  would  not  be  able 
to  continue  work  so  well  if  they  took  a  proportionate 
amount  of  whisky  here.  Beer  is  the  more  diluted  form 
of  alcohol.    Still,  I  could  not  answer  tliat  question. 

4369.  I  wish  to  find  out  whether  you  consider  that  the 
facts  make  it  probable  that  there  may  have  been  occa- 
sionally arsenic  in  beer  in  Manchester  as  an  exciting 
cause  of  these  illnesses,  and  that  the  fact  of  these  ill- 
nesses being  comparatively  frequent  in  Manchester  and 
infrequent,  or  non-existent,  in  Scotland  may  be  due  to 
the  comparative  rarity  of  beer-drinking  in  Scotland  and 
the  reverse  in  the  middle  of  England  ? — I  consider  it  pro- 
bable that  arsenic  might  occasionally  have  been  the 
cause. 

4370.  The  difference  being  beer  with  arsenic  in  Man- 
chester and  not  in  Glasgow  or  Edinburgh  ;  but  you  could 
not  say  you  think  it  probable  from  your  own  experience 
and  knowledge  ? — No,  I  should  not  care  to  give  a  definite 
answer  to  that,  because  it  is  rather  outside  the  scope  of 
evidence  that  one  has  had  before  one.  It  is  only  a 
speculation. 

4371.  At  most  any  such  opinion  would  be  merely  con- 
jectural ? — I  think  so. 

4372.  Can  you  give  us  particulars  of  some  of  the  cases 
that  j'ou  have  seen  ? — I  went  over  the  cases  of  peripheral 
neuritis  that  I  had  in  my  own  wards  last  year.  The 
numbers  are  :  One  in  January  ;  then  no  case  until  July  ; 
two  in  July,  four  in  August,  one  in  September,  five  in 
iNovember,  and  leight  in  December.  Those  numbers 
refer  to  the  admissions  of  pattients  to  my  wards  at  the 
Infirmiary. 

4373   Do  you  distinguish  those  cases  from  cases  which 
you  previously  had  ? — Some  of  them,  undoubtedly. 

4374.  Of  the  whole  number  you  have  mentioned  some 
of  them  are  not  aJbsolutely  distinct  from  what  you  had 
known  before? — ^Probablv  not. 


4375.  Do  you  think  that  alcohol  itseM  was  the  essential 
cause  of  the  alcoliolic  neuritis  cases  with  which  you  were 
familiar  before  the  epidemic? — ^I  think  that  the  evidence 
points  in  that  direction. 

4376.  Can  you  give  instances  of  so-called  alcoliolic 
neuritis  in  persons  drinking  spirits  land  no  'beer? — 
Yes,  I  have  seen  it  in  sailors  who  have  taken  rum 
chiefly.  Of  course,  it  is  difficult  to  exclude  other 
beverages ;  one  oannot  always  get  authentic  informa- 
tion. 'But  ait  any  raite  in  sailors  who  have  alleged 
they  have  taken  prtneipally  irum,  I  have  seen  it,  and  in 
ladies  who  'have  taken  brandy  only,  and  I  have  seen  it 
in  whisky  drinkers  too. 

4577.  Do  you  lattribute  the  illness  to  the  effeicts  of 
akothol  in  these  oases  ? — I  have  done,  and  I  ma  still 
inclined  to  do  so.  There  may  be  arsenic  in  some  of 
the  spirits  that  have  been  taken,  but  I  should  be  in- 
clined at  present  to  'attrilbute  the  neuritis  to  the 
alcohol.  There  are  a  few  collateral  lines  of  evidenioe  in 
that  respect.  The  late  Dr.  iRoss  in  his  collection  of 
cases — 77  cases  he  had  collected  frorn^  the  literature  of 
alcoholic  neuritis — found  that  in  22  of  these  large 
quantities  of  spirit,  and  spirit  only,  were  given  in  the 
histories  of  the  patients. 

4378.  One-^third  of  the  whdle  number? — Yes.  Then 
some  individuals  'after  taking  a  very  small  quantity  of 
spirits  or  wine  will  suffer  from  la  very  slight  form  of 
peripheral  neuritds- — ^from  numbness  and  tingling — a 
day  or  two  afterwards,  or  the  nest  day.  That  is  slig'at 
evidence  to  suggest  that  alcohol  affects  the  peripheral 
nerves  or  tends  to  affect  them. 

4379.  Were  these  disturbances  you  mention  due  to 
excessive  use  of  alcohol  for  a  day  or  two,  or  only  to  a 
small  quantity? — I  mean  a  single  glass. 

4380.  A  single  glass  of  whisky  or  spirits  has  pro- 
duced the  effects  you  now  describe? — Of  course,  it  is 
only  fair  to  isay  that  some  of  the  patients  I  have 
referred  to  were  gouty  individaals,  so  that  it  is  very 
difiicult  to  eliminate  a  gouty  tendency. 

4301.  Persons  not  drinldng  from  day  to  day  have 
had  the  experience  ? — ^The  late  Dr.  iRoss  was  very  fond 
of  quoting  one  ease  in  which  a  jjatient  of  his,  .aft«r  a 
single  glass  of  wine,  would  have  not  only  numbness 
and  tingling  at  the  extremitisa,  but  his  nails  woidd 
begin  to  crack. 

4382.  Time  after  time  on  the  same  individual? — I 
believe  so,  so  far  as  1  reimeimber.  I  know  he  quoted 
that  case  in  the  wards  very  often. 
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4383.  (Sir  WiUiain  ChuicJi.)  Lord  Kelvin  directed 
your  attention,  to  this  diagram,  and  pressed  you  atoout 
it.  When  was  the  term  "alcohoilic  neuritis"  used 
commoirly  in  Manchester  in  your  registers  i — Ever 
■since  I  became  connected  with  the  intirjuary  in  1885. 
I  became  medical  registrar  to  the  infirmary  in  that  year, 
and  the  term  Avas  used  then,  or  at  any  rate  a  year 
afterwards. 

4384.  Do  you  remember  when  it  was  first  introduced 
into  tJie  nomenclature  of  disease.  As  a  matter  of  fact 
it  was  at  that  date.  It  was  not  in  the  nomenclature 
before  18^  ? — No  ;  but  papers  were  written  with  tJhat 
title. 

4385.  Yes,  but  it  did  not  go  on  the  I'egister? — I  did 
not  know  that. 

4386.  That  being  the  case  it  is  quite  possible  that 
cases  would  have  been  only  put  down  as  alcoholism 
wibliout  the  form  being  mentioned  ? — Tes. 

4387.  So  that  some  of  this  gradual  increase  may  be 
due  rather  to  the  use  of  the  term  than  to  an  increase  in 
the  disease  ? — Quite  so.  I  am  not  sure  whether  you 
have  had  the  figures  from  the  infirmary  of  cases  during 
the  last  10  years? 

4388.  Tes,  we  have.  Lord  Kelvin  pressed  you  also 
rather  about  the  condition  of  the  population  who  ex- 
different  alcohol  in  other  parts  of  the  kingdom,  but  is  it 
!  efl'ects  that  there  are  other   eflfects  of  alcohol 

besides  peripheral  neuritis  ? — Tes. 

4389.  Is  it  not  the  case  that  these  effects  are  found  to 
differ  a  good  deal  in  different  parts  of  the  kingdom? 
For  instance,  what  I  have  in  my  mind  is  cirrhosis  of 
the  liver,  gin  drinkers'  liver,  whioh  is  said  to  be 
almost  unknown  in  Scotland,  or  very  rire  ? — I  do  not 
know. 

4390.  It  is  not  met  with  in  the  post-mortem  room  of 
Edinfburgh  or  Glasgow  ? — ^I  think  I  have  ih-eard  it  said  so. 

4391.  Giin  drinkers'  liver  is  usually  attributable  to 
alcohol,  is  it  not  ? — Tes. 

4592.  Therefore,  it  is  possible,  ithough  we  do  not 
know  much  about  it,  that  the  effects  of  alcohol  in  dif- 
ferent beverages  may  he  slightly  different'  on  the 
system  ? — Quite  so. 

4593.  Did  the  milder  cases  of  what  are  suppose<l  to 
be  arsenical  neuritis  that  you  have  seen  during  the  past 
year  differ  in  any  respects  from  what  you  would  have 
considered  alcoholic  neuritis  formerly,  where  there  was 
no  pigmentation  or  '.-ashes? — think  that  type  cases 
of  arsenical  neuritis  differ  from  alooliolic  neuritis. 

4394.  I  wish  to  leave  out  the  typical  cases  ? — I  mean 
leaving  out  the  skin  lesions,  and  simply  referring  to 
the  paralytic  symptoms.  To  begin  with,  tlie  sensory 
symptoms,  I  think  the  cutaaieous  hyper esthsesia  is  cer- 
tainly more  severe  and  more  persistent  than  in  cases 
occurring  before  this  epidemic. 

4395.  That  is  what  I  had  present  in  my  mind.  I 
have  seen  same  of  these  cases  ;  to  me  the  hyjieresthfesia 
was  very  mucui  greater  than  anything  I  have  seen 
before? — Before  coming  here  I  referred  tn  Dr.  Ross's 
account  again,  and  he  makes  a  special  note  of  that  fact 
in  giving  the  clinical  symptoms  of  alcoholic  neuritis  ; 
he  says  that  cutaneous  hyperesthsesia  .although  present 
is  always  subordinate  to  muscular  hyperesth«esia  in  the 
alcoholic  cases.  That  is  in  accordance  with  my  own 
memory  of  the  old  cases.  In  the  cases  that  I  have 
studied  carefully  in  my  wards  the  cutaneous  hyper- 
esthsesia  has  been  someithing  remarkable,  and  in  one 
or  two  cases  o-ne  of  the  most  remarkable  things  I  know 
in  clinical  medicine.  To  give  you  an  exaanple.  A  man 
came  into  my  wards  in  February  of  this  year.  He  had 
been  under  hospital  treatment  since  last  May  in 
Halifax.  He  had  been  a  fairly  heavy  drinker.  He 
has  been  in  hospital  practically  ever  since,  and  he  cer- 
tainly had  not  had  access  to  any  alcoholic  beverage. 
When  he  was  under  my  care,  between  Fehruary  and 
March,  there  was  very  little  motor  paralysis.  He 
stated  that  when  he  was  in  Halifax  he  had  complete 
motor  paralysis.  He  recovered  from  that,  and  the  only 
remaining  sympton  was  the  e^xcessive  hyperesthaesia. 
Stroking  the  sol©  of  the  foot  gave  him  agonising  pain, 
and  the  sole  of  the  foot  was  also'  red.  There  was  not 
a  shadow  of  susipicion  that  there  was  anything  of  a 
hysterical  nature  about  him.  The  nails  were  intensely 
tender,  so  that  the  slightest  ruinch  would  cause  Mm  tJie 
greatest  pain.  It  reminded  me  very  much  of  touching 
the  exposed  nerve  of  a  tooth  from  the  suddenness  of 
the  shook  of  pain.  For  a  fortnight,  while  he  was  in  flie 
infirmary,  these  symptomis  seemed  to  get  worse.  We 
sent  him  out  to  the  Oheadle  Convalescent  Hospital  in 


much  the  same  state.    Here  then  is  a  man  rao  has 

been  at  rest  in  bed  since  last  May,  in  whom  there  j,  S.  Bury. 

appears  to  be  no  improvement  whatever  in  the  severity  '  

of  the  cutaneous  hyperesthajsia.    It  seems  as  if  the  ends  29  Mar.  1901 

of  the  nerves  were  exposed  or  bulbous,  or  m  some  un-  '  

usual  condition. 

4395.  (Chainnan.)  Is  he  still  in  hospital? — Tes,  at 
the  convalescent  hospital  at  Cheadle.  I  certainly  do 
not  remember  anything  approaching  that  in  the  old 
cases.  To  a  modified  degree  it  is  also  cne  of  the  notable 
features  of  otlier  cases. 

4397.  (Sir  William  Church.)  Both  the  sensitivejit^iss  « 
of  the  skin  ^and  also  the  pain  upon  making  pressure 
upon  the  muscular  tissues  is  very  much  greater  than 
in  the  older  cases  ? — Tes  ;  I  do  not  feel  so  confident 
about  the  muscular  hyperesthsesia,  but  I  think  we 
.should  have  rememlljered  the  cutaneous.  I  have  never 
seen  anythiaig  like  this  before. 

4338.  (Chairman.)  Is  this  probably  due  to  arsenic? — 
I  think  so,  because  the  man  had  some  scaliness  of  the 
hands  and  feet  when  he  came  in,  and  the  redness  has 
persisted.  _  With  regard  to  the  distinctions,  that  is  one 
marked  thing,  the  cutaneous  hyperesthsesia.  With  re- 
gard to  the  motor  symptoms,  I  think  that  they  also  are 
different.  There  is  p.  far  greater  tendency  to  active 
spasm  of  muscles,  much  greater  than  I  ever  remember 
seeing  in  the  old  oases.  In  fact,  so  struck  was  I  with 
one  case  in  the  past  of  active  spasm  of  muscles  that  1 
remember  especially  drawing  attention  to  it  in  the 
book.  It  was  a  case  in  which  the  hands  somewhat  re- 
sembled the  aspect  of  tetany,  but  in  most  of  the  alco- 
holic cases,  so  far  .as  I  remember,  the  condition  of  the 
hands  was  a  loose  one.  The  wrist  was  dropped,  and 
the  fingers  were  .more  or  less  loose,  so  that  you  could 
test  them  in  various  ways.  In  the  majority  of  the 
present  cases  the  condition  of  active  spasm  is  a  very 
noticej^ble  feature.  The  typical  arsenic  hand  is  a  dis- 
tinctly curled  one,  with  marked  contracture. 

4399.  Is  that  an  old,  known  symptom  of  aisenioal 
poisoning  ? — Yes,  the  contractions  are,  rather  laid 
stress  on  in  some  of  the  accounts.  I  think  Raymond, 
a  French  writer,  lays  stress  on  them.  Then  the 
extensors  of  tjhe  fingers  are  certainly  more  affected 
thian  in  the  alcoholic  cases.  Some  of  the  oases  whicli 
are  distinctly  arsenical,  as  proved  by  the  skin  lesions,  I 
have  testexl  over  and  over  again.  They  can  move  their 
wi'ists  a  little,  but  the  paralysis  of  the  extensors  of 
the  fingers  is  complete.  I  am  inclined  to  think  that 
is  a  difference,  and  I  find  that  Professor  Raymond  also 
mentions  it  in  his  account.  Then  the  contractures 
are  more  marked.  I  have  a  man  now  in  whom  supina- 
tion is  impossible,  owing  to  marked  contracture  of  the 
pronator  radii  teres. 

4400.  (Sir  William  Church.)  Contraction  of  the  lower 
limbs,  too,  is  not  infrequent? — I  do  not  like  to  speak 
too  positively,  because  it  is  difficult  to  remember  old 
cases,  but  I  certainly  think  active  spasm  is  a  more 
marked  feature  in  the  in-esent  -  ases  and  contractures 

too  are  more  common.    Coming  to  the  associated  symp-  Mental  dis- 
tnms,   especially  to  the  mental  condition,  I  think  there  turbance*  ' 
is  a  very  marked  difference.    In  the  present  cases,  less  in 
although  you   meet  with   mental   disturbance,   it  is  arsenical ' 
nothing  like  the  degree  of  that  met  with  in  the  real  cases, 
alcoholic  cases,  where  failure  of  memory  for  time  and 
place,  and  chronic  delirium  are  conspicuous  features. 

4401.  Many  of  these  cases  would  be  probably  mixed  ; 
they  would  be  suffering  both  from  alcohol  and  arsenic, 
so  that  that  would  account  for  a  good  many  having  the 
mental  symptoms  very  similar  to  what  we  have  asso- 
ciated with  alcoholic  neuritis  before? — I  quite  agree. 
In  my  opinion  three  varieties  may  be  distinguished- 
pure  alcoholic  cases,  mixed  cases,  and  pure  arsenic 
cases.  I  was  very  much  interested  in  talking  to  the 
sister  of  my  ward' — a  woman  of  very  great  exiperience 
and  a  very  acute  observer — and  she  spontaneously 
referred  to  the  difference  as  regards  the  mental  type  in 
these  cases. 

4402.  Did  you  notice  any  other  symptoms  in  these 
cases  which  you  associated  with  arsenicated  beer  which 
differed  at  all  from  what  you  had  previously  been  ac- 
customed to  associate  with  alcoholic  neuritis  in  the 
condition  of  the  other  viscera  ? — In  one  of  my  cases  the 
bladder  and  rectum  were  markedly  affected,  which  I 
believe  is  almost  unknown  in  alcoholic  cases.  With 
regard  to  the  heart,  I  should  be  inclined  to  think  that 
we  had  more  cases  of  dilatation  of  the  heart  in  the  past, 
but  I  think  that  is  a  much  more  doubtful  subject- 
Furthermore,  there  is  a  greater  tendency  to  point 
affections  in  the  arsenical  eases. 
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j)t:  4403.  I  was  thinking  more  especially  of  the  liver  ? — 

■  J,  S.  Bury.   Our  exiJerience  of  what  we  call  the  alcoholic  liver  has 

  been  that  it  is  a  large  liver,  fatty,  with  some  interstitial 

8t  Mar.  1901.  tissue,  and  that  the  small  hard  liver  is  rare  in  Man- 
Chester. 

4404.  \^'ith  regard  to  the  cases  of  the  last  year,  have 
the  large  proportion  of  them  had  enlarged  livers,  or  a 
smaller  proportion  ? — A  smaller  proportion  I  should 
be  inclined  to  say.  There  are  just  one  or  two  other 
details  with  regard  to  the  symptoms.    I  think  the 

Atrophy  atrophy  is  more  marked,  and  there  is  more  tendency 
•f  muscles.      to  a  general  wasting  in  the  arsenic  cases.    They  are 

often  thinner  and  more  wasted,  snd  the  atrophy  is  more 

widespread. 

4405.  Still,  a  good  many  of  these  cases  did  not  seem 
to  have  lost  fatty  tissue  ;  the  paralysed  muscles  are 
wasted  ? — More  generalised  muscular  atrophy.  I  think 
muscular  atrophy  was  more  localised  in  the  old  cases. 

4406.  Have  you  any  suspicion  of  any  other  disease' 
It  has  been  suggested,  for  instance,  that  some  of  these 
may  be  the  results  of  influenza  ? — I  do  not  think  so  for 
a  moment. 
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4407.  You  appear,  during  the  last  year,  to  have  had 
21  cases  under  your  own  care  in  the  infirmary  ? — Yes, 
R.  Inhrmary  ^-^ere  were  62  cases  in  the  wards,  and  I  had  2l"of  them, 
of  neuritis 

patients.  4408.  What  would  be  the  total  number  of  admissions 

to  your  wards  during  that  time? — I  could  not  tell  you 
that. 

4409.  Perhaps  I  can  get  at  it  in  a  difl'erent  way. 
Could  j'ou  tell  me  what  would  be  your  average  number 
of  admissions  from  alcoholic  neuritis  in  former  years  ? 
— The  total  number  varied  from  20  t-o  37  in  the  hospital. 
I  should  probably  have  about  a  third  of  them. 

4410.  Seven  or  eight  a  year  ? — There  are  four  phy- 
sicians, and  the  two  assistant  physicians  have  three  or 
four  beds  each.  I  usually  get  about  a  third  of  the 
nervous  cases,  as  far  as  I  remember,  so  that  that  would 
be  an  average  of  eight  to  ten  roughly.  I  should  not 
think  more. 

4411.  Accepting  the  suggestion  that  they  had  drunk 
more  beer  in  JManchester  and  Liverpool  than  they  had 
in  the  South,  you  have  no  other  explanation  to  offer  for 
what  apx^ears  to  be  very  remarkable  ;  that  is,  the  much 
greater  frequency  of  alcoholic  neuritis  here  than  in 
London,  for  instance? — No. 

4412.  What  proportion  do  you  think  your  in-patients 
with  this  affection  bore  to  the  out-patients  ?  I  suppose 
a  large  number  of  milder  cases  of  peripheral  neuritis 
or  alcoholic  neuritis  would  be  treated  as  out-patients  ? 
— Yes.    I  do  not  know  what  the  proportion  is. 

4413.  You  could  not  tell  us  what  increase  there  has 
been  in  the  milder  cases  during  the  past  year? — No. 
I  have  had  nothing  to  do  with  the  out-patients  for  the 
last  two  years.  Before  that  I  was  in  the  out-patient 
department  as  assistant  physician  for  some  years.  They 
did  not  occur  every  week,  even  in  the  out-patients' 
room. 

4414.  {Dr.  W'hifclegge.)  Have  you  seen  many  cases 
outside  the  infirmary  ? — I  have  seen  several  cases. 

4415.  In  the  cases  which  were  observed  and  recorded 
by  Dr.  Ross  and  yourself,  I  understand  there  was  no 
instance  of  pigmentation  ? — There  is  none  recorded  in 
Dr.  Ross's  account,  and  I  do  not  remember  any.  I  cer- 
tainly have  no  recollection  whatever  of  pigmentation. 

4416.  Before  1900  ?— No. 

4417.  In  the  eases  you  have  olbserved  in  1900,  pig- 
mentation is  frequent,  is  it  not? — It  is  not  so  frequent 
as  the  scaliness  of  the  hands  and  feet,  and  often  has 
to  be  very  carefully  looked  for.  The  first  case  I  had  in 
November  was  one  of  the  most  marked  eases  in  the 
epidemic,  the  man's  skin  was  a  deep  bronze  tint.  I  have 
examined  the  skins  very  carefully  since  then.  ]\Iany  of 
them  are  sliohtly  pigmented,  but  in  others  pigmentation 
is  not  easy  to  find.  The  keratosis  of  the  hands  and  feet 
was  the  most  important  skin  lesion. 

4418.  The  pigmentation  you  would  regard  as  a  point 
of  distinction,  although  not  always  occurring,  between 
the  two  types  ? — ^Yes. 

4419.  W:;s  keratosi;  observed  in  the  old  alcoholic 
cases? — It  is  not  mentioned  in  Dr.  Il<iss's  cases,  and  I 
have  no  recollection  of  it.  I  also  asked  the  sister  I  have 
referred  to.  and  she  does  not  remembsT  it  at  all. 

4420.  Before  the  recent  epidemic,  was  arsenic  familiar 
as  a  cause  of  neurids  ? — ^Yes. 

4421.  Do  you  hesitate  to  give  arsenic  to  alcoholic 


Pigmentation 
in  neuritis 
cases  in  1900 
and  lie  fore. 


Keratosis. 


Toxic  effect 
of  arsenic 


arsenical  mischief  ? — I  think  it  is  very  likely.  The  two 
drugs  appear  to  pick  out  similar  parts.  I  think  it  is 
very  likely  that  a  stimulant  like  alcohol  would  help 
arsenic,  or  that  they  would  be  of  mutual  assistance. 

4422.  Are  those  cases  which  you  regard  as  distinctly 
ai'senical  more  prevalent  in  women  than  in  men  ? — I  of  diseas 
could  not  say,  because  I  have  only  had  a  limited  number  greater 
of  cases  under  my  own  observation,  and  I  have  not  gone  women, 
into  the  statistics.    With  regard  to  the  old  cases,  the 

bad  cases  were  certainly  more  common  in  women  in 
hospital  practice. 

4423.  (Chainnan.)  Before  the  recent  epidemic ? — Yes. 
But  the  milder  and  moderate  cases  I  should  think  were 
just  as  common  in  men. 

4424.  {Br.    Whitelecjge.)  You    are    referring  to  the 
alcoholic  cases  ? — Yes,  the  old  cases. 

4425.  Do  you  assign  any  reason  for  that  ? — The  occu- 
pation of  a  man  tends  to  prevent  continuous  drinking  ; 
a  woman  left  at  home  can  give  up  the  whole  day  to  it 
if  she  likes.  Then,  of  course,  the  effect  of  being  out  of 
doors  will  tend  to  the  quicker  elimination  of  alcohol. 

4426.  And  you  attribute  the  difference  to  these  causes 
not  to  any  constitutional  predisposition  ? — I  think  the 
causes  I  have  mentioned  are  more  likely. 

4427.  Do  you  attribute  a  considerable  part  of  the 
recent  epidemic  to  arsenic  ? — Yes. 

4428.  But  not  the  whole  of  it  ?— No.  Nor  do  I  think 
it  is  at  present  easy  to  speak  positively  with  regard  to 
many  of  the  paralytic  symptoms,  as  to  how  far  they  are 
due  to  alcohol  or  to  arsenic.  I  wi?h  to  speak  in  a  per- 
fectly unbiassed  way  about  it,  simply  referring  to  the 
evidence  we  have. 

4429.  {Chairman.)  Was  there  an.y  special  reason  for 
the  increase  of  non-arsenical  alcoholic  cases  in  1901  ? — I 
should  not  like  to  say  they  have  been  increased. 

4430.  So  that  the  extra  number  in  the  recent  epidemic 
is  probably  due  to  arsenic  ? — Yes  ;  although,  of  course, 
it  may  be  that  alcohol  has  helped. 

4431.  Arsenic  with  alcohol  may  have  caused  the  in- 
crease ? — Possibly. 

4432.  {Dr.  Whitelecjge. )  You  have  followed  what  has  Toxic  e 
been  said  about  the  quantity  of  arsenic  in  beer  ? — ^Yes.     of  .smal 

4433.  Does  it  appear  to  you  that  the  amount  of  p^^^ggj 
arsenic  that  has  been  found  in  beer  would  be  sufficient  j,,  y^^Q^ 
in  ordinary  circumstances  to  give  rise  to  the  symptoms 
now  attributed  to  arsenical  poisoning  ? — Certainly,  in 
a  large  number  of  cases,  because  there  has  been  really 
a  large  quantity  of  arsenic. 

4434.  The  dose  was  adequate  ?— Yes.  In  a  large 
number  of  cases,  where  the  dose  has  been  small,  it  is 
difficult  to  say.  Take  a  dose  of,  say,  l-20th  of  a  grain 
in  a  gallon ;  that  is  equivalent  to  5  minims  of  liquor 
arsenicalis  in  8  pints.  A  dose  of  that  sort  I  should 
regard  as  a  kind  of  borderland  dose.  It  would  be  very 
difficuTt  to  say  whether  24mms.  of  liquor  arsenicalis 
twice  a  day  taken  for  many  months  would  produce 
symptoms. 

4435.  You  might  also  suspect  in  these  cases  a  larger 
dose  than  the  chemist  had  found  ?— Yes,  I  think  it  is 
very  likely.  Of  course,  the  question  with  regard  to  the 
past  depends  on  the  possibility  of  small  doses  of  arsenic 
having  produced  some  of  the  symptoms,  and  that  I  find 
very  difficult  to  answer. 

4436.  {Chairman.)  We  have  had  cases  given  in 
evidence  in  which  the  beer  consumed  was  alleged  to  be 
from  a  pint  to  two  pints — not  more  than  two  pints.  Do 
you  think  that  l-50tli  of  a  grain  in  such  circumstances 
could  be  detrimental  ?— I  should  not  think  it  is  at  all 
likely. 

4437.  Taken  day  after  day,  week  after  week?— It 
would  be  rather  against  our  experience  of  medicinal 
doses,  that  is,  only  half  a  minim  of  liquor  arsenicalis. 
We  usuallv  begin  with  about  3  minims.  Thus  l-50th 
of  a  grain  "would  be  one-sixth  ol  an  ordinary  minimal 
dose. 

4438.  Two  pints  per  day  under  those  circumstances 
would  be  a  verv  small  dose?— I  think  so.  It  is  ^only 
fair  to  say  that'one  might  be  sceptical  about  the  "one 
or  two  "  pints  fis  wol5  f.i  a,bout  the  quantity  of  arsenic. 

4439.  It  is  also  possible  that  in  those  cases,  if  the  Quanti 
patient  was  truthful,  it  might  have  he.eTi  some  of  the  ^'eer^^ 
worst  specimens  of  beer  ?— Certainly.      1  think  it  is  -^^^.^^^^ 
quite  possible  tJiere  may  have  been  much  more  arsenic  l^^^^^^]^^ 
in  some  of  the  beer.s  than  has  been  imagined  ;  but  i 
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there  lias  been  a  doubt  as  to  the  quantity  of  beer  taken, 
to  make  careful  enquiries,  and  I  have  never  satisfied 
myself  in  a  single  case  that  a  small  quantity  of  beer 
•  has  been  taken.      In   one   ca.se,    in   which   a  small 
quantity  was  alleged,    I  had  the  friends  do-wn  to 
my  consulting  room  and  asked  them,  and  they  said  it 
was  quite  correct,  that  the  qian  had  never  taken  more 
than  one  or  two  pints  at  most.    Then  I  found  he  had 
held  an  important  position  in  a  bank  some  years  ago, 
and  I  could  not  get  an  adequate  reason  for  his  leaving. 
I  asked  his  wife,  "  I  suppose  he  did  not  get  intoxi- 
cated ?  "  and  she  said,  "Oh,  yes,  he  got  intoxicated." 
I  said,  "  How  often  ?     Once  a  week  ?  "  and  she  said, 
"  Sometimes  oftener  than  that."     So  it  is  very  difficult 
indeed  to  get  accurate  accounts  with  regard  to  the 
amount  taken. 

4440.  In  many  cases  the  patient's  allegation  of  ex- 
treme moderation  is  not  true  ? — ^Hardly  ever. 

4441.  Have  you  looked  at  all  into  the  quantitative 
analyses  that  different  chemists  have  given  ? — ^I  have 
read  them  over. 


4442.  Have  you  any  remarks  to  make  upon  them. 
There  are  great  discrepancies  among  different  chemists  ? 
— Yes. 

4443.  {Dr.  Whitelegge.)  Have  you  noticed  consider- 
aible  differences  in  the  susceptibility  to  arsenic  ?  Is  it 
a  fact  that  that  susceptibility  to  arsenic  varies  greatly  ? 
— ^I  should  think  so. 

4444.  Could  you  say  what  is  the  smallest  amount 
you  found  to  produce  a  toxic  effect  ?— No.  I  could  not 
TOcollect.  I  am  thinking  of  the  treatment  of  chorea 
cases.  Toxic  effects  from  arsenic  in  chorea  are  not  very 
common. 

4445.  (Chairman.)  You  might  meet  with  exceptional 
cases  ? — Yes. 

4446.  But  you  cannot  give  us  any  particular  informa- 
tion about  that  ? — No,  except  that  comparatively  small 
doses  in  chorea  cases  sometimes  produce  pigmentation. 

4447.  What  kind  of  dose  are  you  thinking  of  now? — 
I  could  not  at  the  moment  give  accurate  figures. 
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Mr.  Caeteb  Bell,  called  ;  and  Examined. 


Bell.      4448.  (Chairman,. )  You  are  an  Associate  of  the  Royal 
—       School  of  Mines  ? — I  am. 

4449.  And  you  have  had  many  years'  practice  as  an 
analyst  ? — ^About  forty. 

4450.  You  are  also  analyst  for  the  County  of  Chester 
and  for  several  boroughs  ? — Yes,  Salford,  Birkenhead, 
Stalybridge,  Congleton,  and  Glossop. 

4451.  During  the  quarter  ending  December  31st,  1900, 
you  analysed  many  samples  of  beer? — Yes,  I  have 
analysed  for  the  County  o-f  Chester  in  that  time  82  beers 
and  30  of  those  ccaitained  arsenio.  For  iSalford  I 
analysed  58  beers  and  7  of  those  contained  arsenic. 
For  Stalybridge  I  analysed  7  beers,  and  4  contained 
arsenic ;  for  Birkenhead  I  analysed  29  samples  and  11 
contained  arsenic  ;  for  Glossop  21  beers  and  8  contained 
arsenic ;  for  Congleton  no  samples  were  sent  in  at  alL 
I  may  say  that  the  Corporation 'of  Warrington — I  am 
not  their  analyst — sent  to  me,  and  I  analysed  a  con- 
siderable number  foT  them,  and  some  of  their  beers  did 
contain  traces  of  arsenic. 

4452.  Eighty  -  two  samples  from  the  county  of 
Chester,  and  30  of  them  contained  arsenic.  What 
quantity  of  arsenic? — The  quantity  was  not  esti- 
mated in  every  case,  but  I  estimate  that  it 
varied  from  1-lOth  to  l-50th  or  1-lOOth  of  a 
grain  per  gallon,  but  I  may  say  that  those  were  not 
estimated  very  accurately  simply  for  the  reason  that 
60  many  samples  came  in  that  I  had  to  do  them  very 
quickly,  and  I  used  to  write  off  to  the  inspectors  and  tell 
them  to  stop  the  sale  of  that  beer  at  once.  As  we  went 
on  the  authorities  wrote  to  me  to  say  that  no  prosecu- 
tions were  taking  place,  and  therefore  there  was  no 
necessity,  when  they  had  stopped  the  sale  of  the  beer, 
for  further  investigations  of  those  samples. 

4453.  {Dr.  Whitelegge.)  Did  you  take  steps  to  stop 
the  sale  of  the  beer  irrespective  of  the  amount  of 
arsenic  you  found  ? — Not  in  the  1-lOOth  of  a  grain  I 
should  not,  but  where  I  found  1-lOth,  or,  as  I  con- 
sidered, over  a  tenth  of  a  grain,  I  wrote  to  the  inspectors 
at  once,  and  told  them  that  they  must  stop  the  beer  at 
once. 

4454.  (Mr.  Cosmo  Bonsor.)  Is  that  the  inspector 
under  the  Sale  of  Food  and  Drugs  Act? — Yes. 

4455.  (Chairman.)  Were  some  of  the  arsenical  sam- 
ples of  beer  those  in  which  Bostock  sugar  had  been 
used  ? — They  were. 

4456.  Did  you  find  more  than  1-lOth  of  a  grain  of 
arsenic  in  some  of  these  ? — Yes,  I  should  say  there  was 
more  than  1-lOth. 

4457.  During  this  quarter  you  have  examined  128 
samples  from  the  County  of  Chester,  of  which  19  con- 
tained arsenic  ? — That  is  this  present  quarter.  I  have 
analysed  already  this  quarter,  the  quarter  which  will 
end  on  the  31st  March,  128  samples,  and  19  have  con- 
tained arsenic.  Now  the  authorities  in  Cheshire  have 
determined  that  in  cases  where  arsenic  is  found  prose- 
cution shall  take  place,  and  we  have  just  had  one  at 
Nantwich  against  a  brewery  and  a  publican,  where  I 
have  certified  that  the  beer  contained  1-lOth  grain  of 
arsenio  to  the  gallon.    The  proseciition  took  place 

ntwich.  about  a  fortnight  ago  and  a  conviction  followed. 
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4458.  {Dr.  Whitelegge.)  Can  you  say  against  whom  Mr.  C  Bell, 

the  prosecution  was  taken  1 — ^Against  the  publican  and   ' 

the  brewer. 

4459.  How  did  the  brewer  come  into  the  case  ? — ^He 
supplied  the  beer ;  it  was  a  tied  house. 

4460.  Were  you  present  at  the  hearing  ? — ^Yes. 

4461.  Was  it  on  warranty  that  he  was  brought  into 
the  case  ? — No,  he  was  summoned.  There  were  two 
summonses  issued,  one  against  the  publican  and  one 
against  tlie  brewer. 

4462.  (Mr.  Cosmo  Bonsor.)  Is  there  a  report  of  the 
case  ? — Yes,  in  the  newspaper. 

4463.  Could  we  have  it  put  in? — It  was  a  fortnight 
ago  last  Monday. 

4464.  (Chairman.)  What  was  the  finding?— The  pub- 
lican was  fined,  I  think,  £2  and  costs,  and  the  brewer 
£30  including  costs. 

4465.  Did  it  appear  in  the  trial  on  what  date  the 
brewing  of  the  beer  was  made  ? — Yes,  it  did.  I  believe 
the  beer  was  supplied  last  quarter,  and  notice  had  been 
given  to  the  publican  not  to  sell  this  beer. 

4466.  Notwithstanding  that  notice  he  sold  it 7— I 
believe  so.  The  excuse  that  the  brewery  people  made 
was  that  they  left  the  beer  in  the  cellar  intending  the 
railway  company  to  bring  it  back  to  their  breweiy  so 
thaJt  they  could  destroy  the  beer,  but  tliey  had  so  many- 
barrels  to  take  away  at  that  time  that  it  was  forgotten. 

4467.  And  the  puiblican  sold  it  ? — It  was  sold  to  tl  e  « 
county  authorities. 

4468-71.  Your  inspector  went  as  a  customer  and  bought 
that  beer? — Our  inspector  senit  his  boy  into  this  place., 
a  boy  about  thirteen,  to  buy  a  quart  of  beer.  The  son' 
bougQit  the  beer  and  pa.id  for  it  ;  his  father  was  in  tb*- 
street  and  the  son  beckoned  to  the  father  to  come  in, 
and  the  father  said,  "  I'his  beer  has  been  bought  for  m» 
for  analysis,  and  I  shall  divide  it  out  into  three  parts 
and  send  one  part  to  the  county  analyst."  That  wiat 
done.  I  certified  the  beer  contained  1-lOth  grain-  »f 
arsenic  to  the  gallon. 

4472.  Was  it  proved  in  the  case  -iJiat  the  publican 
took  this  from  one  of  the  condemned  barrels? — Y»». 
it  was. 

4473.  (Sir  William  Church.)  On  what  grounds  wwe 
the  brewers  fined  ihe  £30  ?— (Because  it  was  a  tied 
house. 

4474.  And  the  publican  was  supposed  to  be  aoti»f:- 
as  their  serviant? — Yes. 

4475.  Although  he  disobeyed  their  orders? — Thai  i,-> 

60. 

4476.  {Chairman.)  The  £2  was  the  punishment  fcr 
selling  beer  which  was  known  to  be  condemned  as  con 
taiiiing  arsenic  ? — ^Yes. 

4477.  (Sir  William  Ghv/rch.)  I  do  not  know  whether 
you  have  the  same  information  that  we  have  with  regard 
to  the  brewers'  names,  but  I  should  like  to  have  the 
name  of  the  brewer.  I  will  give  you  the  list  of  thostr 
that  we  have  already  had  evidence  about.  (List  handed 
to  Witness  : )    Is  the  name  of  that  brewer  there  ? — N». 
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4478.  The  name  will  have  appeared  in  the  papers  ? — 
Ye^s  ;  it  was  the  .North  Cheshire  Brewery. 

4479.  {Chairman.)  We  should  have  the  reported 
evidence  of  that  trial ;  can  you  send  in  to  Dr.  Bu- 
chaoian  the  eviderice  ? — Yes. 

4480.  There  was  no-  trial  in  the  county  of  Chester 
for  Bales  of  beer  during  the  quarter  ending  with  1900  ? 
— No,  none. 

4481.  The  trial  you  have  just  referred  to  was  for 
sales  dui'ing  the  first  quarter  of  the  present  year.^ — Yes. 

4482.  There  was  a  second  prosecution  not  yet  heard, 
I  believe? — Exactly,  but  it  is  to  bt»  heard  on  April 
17th. 

4483.  Your  case  there  was  the  analysis  of  a  sample 
purchased  by  the  uispecitor? — Yes. 

4484.  It  was  supplied  by  the  inspector  to  you? — 

Yes. 

44S5.  What  amount  of  beer  did  you  take? — About 
20  ounces  was  sent  to  me ;  about  a  pint. 

4486.  How  much  arsenic  had  you  found  in  this  case  ? 
— That  I  have  certified  as  l-30th  of  a  grain  of  arsenic 
to  the  gallon. 

4487.  That  you  certified  in  court?- — I  have  given  it 
on  my  certificate. 

4488.  From  the  county  of  Chester  you  have  also 
received  specimens  of  sweets  and  jams  ?— Yes,  large 
numbers. 

4489.  In  any  case  have  you  found  arsenic? — Not  in 
any  case. 

4490.  Did  you  use  quantities  such  as  would  have 
shown  the  arsenic  by  the  same  test  as  that  by  which 
you  found  it  in  beer  ? — Exactly  the  same,  and  I  found 
no  trace  at  all. 

4491.  You  also  examined  cheap  pickles  and  vinegars  ? 
. — Yes  ;  but  no  arsenic  wias  there. 

4492.  In  the  figures  for  Salford  there  are  58  sa«mples 
of  beer  of  wlnich  seven  contained  .arsenic  1 — Yes. 

4493.  Up  to  the  present  date  how  many  samples  have 
you  analysed  ? — Twenty  up  to'  the  present  date,  and 
none  of  them  contained  arsenic. 

4494.  Dr.  Tattersall  has  told  us  that  he  sent  to  you 
samples  of  Groves  and  Whitnall's  beer  to  examine 
them  for  mineral  poison  ? — Yes. 

4495.  Was  that  before  the  dieoovery  of  arsenic  by 
Dr.  Reynolds? — Yes. 

4496.  Did  you  examine  those  samples  for  mineral 
poison? — 'I  did.  But  I  miay  say  that  in  reference  to 
those  samples  a  letter  was  senit  to  me  to  esamine  tdiem 
for  the  higiher  alcohols,  suoh  as  amyl  alcohol.  In  the 
first  samples  there  were  six  ounces,  and  in  the  next 
eight  there  were  a  few  more  ounces;  'by  the  time  1 
had  used  up  these  14  samples  for  the  examination  of 
the  higher  alcohols  a  special  message  came  up  from  the 
Town  Hall,  at  about  11  in  the  morning,  asking  me  to 
examine  these  for  arsenic.  I  had  hardly  anything  left, 
and  I  was  desired  to  get  it  done  by  2  o'clock.  It  was 
not  easy  to  examine  14  s.amples  in  aibooiit  two  hours. 
I  immediately  put  what  little  I  ihiad  in  th<^  Marsh 
apparatus,  but  it  gave  no  indication  of  arsenic  what- 
ever. I  went  down  to  the  Town  Hall,  and  said  I  had 
not  found  any. 

4497.  What  quantities  did  you  have  in  that  neces- 
sarily hurried  examination  ? — In  the  first  instance  I  had 
only  the  first  six  samples;  there  were  six  ounces  of 
beer,  and  I  was  asked  to  analyse  that  for  the  higher 
alcohols.  That  took  nearly  the  -whole  of  that  quantity, 
and  I  do  not  think  I  had  an  ounce  or  hailf  an  ounce 
left.  I  thought  if  any  appreciable  amount  of  arsenic 
was  present  one  must  find  it  by  the  ordinary  Marsh 
test. 

4498.  Even  in  an  ounce  or  half  an  ounce  ? — If  there 
liad  'been  lany  dangerous  quantity  of  .arsenic  I  must 
have  found  it. 

4499.  (Mr.  Cosmo  Bonsor.)  We  have  it  in  evidence 
there  was  only  one  quality  of  beer  brewed  by  Messrs. 
Groves  that  did  contain  arsenic.  Possibly  this  par- 
ticular beer  you  were  analysing  had  no  arsenic  in  it  ? — 
Of  course  it  might  not.  In  reference  to  the  samples, 
Dr.  Tattersall  came  to  me  in  the  evening  and  spoke 
about  arsenic,  and  I  told  him  in  this  particidar  sample 
I  did  not  find  any,  and  asked  him  to  come  and  test 
with  me  the  little  I  had  left.  I  could  not  find  the 
arsenic. 

4500.  (Chairman.)  What  quantity  was  the  last  test 


made  with  ? — About  one  or  two  ounces  of  beer  I  had  y]/^.  ^< 
left.  _1_ 
4501.  (Dr.  Whitehgge.)  Did  you  use  in  the  applica-  "^^  ^^'^i'-  1! 
tion  of  the  Marsh  test  exactly  the  same  metihods  you  ' 
would  rely  on  at  the  present  day  to  tind  arsenic? — ^No, 
I  did  not.  I  have  altered  my  method  considerably.  Of 
course,  on©  was  under  tlie-  impression  that  an  ordinary 
Marsh  test  was  sufficient  to  find  out  arsenic. 
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4502.  (Chairman.)  Witli  regard  to  the  Borough  of 
Stalybridge,  you  analysed  seven  samples  of  beer?^ — ■ 
Yes,  four  of  which  contained  aFsenic. 

4503.  What  is  the  population   of  Stalybridge? — I 
think  about  60,000  or  70,000. 

4504.  Is  not  that  ratiber  a  small  number  of  siamples 
to  be  submitted  to  you? — ^Yes.  They  only  sent  me  10 
a  year.    They  are  gving  to  send  more  now,  I  believe. 

4505.  Have  you  nnj  mfoTmaitdon  as  to  arsenical 
poisoning  cases  in  Stalybridge? — No;  only  from  these 
samples,  four  of  which  contained  arsenic 

4506.  In  considerable  quantities? — No,  from  l-50th 
of  1-lOOth      a  grain. 

450f7.  (Sir  William  Church.)  You  say  that  you  had 
ten  samples  of  beer  yeai-ly  from  Stalybridge  ? — No,  10 
samples  of  anything — ^butter,  or  anything. 

4508.  Did  you  ever  have  a  sample  of  beer  from  them 
before  ? — Never. 

4509.  (Dr.  Whitelegge.)  May  we  take  it  that  in  al) 
these  oases  where  you  found  arsenic  you  gave  instruc- 
tions which  led  to  the  stoppage  of  the  sale  ? — I  did. 

4510.  In  every  district? — Yes. 

4511.  (Chairman.)  With  regard  to  the  Borough  of 
Birkenhead,  during  the  last  quarter  of  last  year  how 
many  did  you  analyse  ? — I  analysed  29  samples  of  beer, 
of  which  il  contained  arsenic. 

4512.  What  quantities  of  arsenic? — ^I  should  say 
some  of  tlhem  must  have  contained  1-lOth  of  a  grain 
of  arsenic  to  the  gallon. 

4515.  And  some  smaller  quantities? — Yes. 

4514.  But  in  respect  to  every  one  of  the  11  you  con- 
demned  it? — ^Yes.    But  no  prosecutions  were  taken. 

4515.  There  was  stoppage  of  the  sale  ? — Yes. 

4516.  Do  you  know  whether  any  of  those  samples 
were  brewed  from  Bostock's  sugars  ? — No. 

4517.  During  the  present  quarter  you  have  analysed 
four  samples  of  beer  from  Bii-kenhead  ? — Yes,  and  no 
arsenic  was  found  in  any  of  them. 

4518.  And  the  borough  of  Glossop  at  the  end  of  last 
year  ? — I  analysed  21  samples  of  beer,  of  which  eight 
contained  arsenic  in  more  or  less  quantities.  I  should 
think  not  more  than  l-50th  to  1-lOOth  of  a  grain  for 
the  less  quantities. 

4519.  In  every  case  was  the  sale  of  those  beers 
stopped  ? — Yes.    New  samples  were  taken,   andi  tJio 

new  samples  did  not  contain  arsenic.  They  stopped  the 
sale  of  it  and  obtained  new  samples  from  the  publicans. 
They  showed  no  trace  of  arsenic. 

4520.  By  the  same  tests  ?— Yes. 

4521.  On  the  same  quantities  of  beer? — Yes. 

4522.  What    about    Congleton? — I    have    had  no 
samples  from  them. 

4523.  Had  you  any  reason  why  no  samples  were  sent 
to  you  ? — ^No  ;  the  Act  is  not  enforced  in  Congleton. 

4524.  Have  you  received  a  great  number  of  private 
supplies  of  beer  malt,  hops,  etc.  ? — Yes.  Some  of  the 
private  samples  of  beer  just  contained  mere  traces  of 
arsenic  not  worth  speaking  about,  and  two  or  three 
samples  of  malt  have  contained  mere  traces  of  arsenic, 
and  the  hops  none. 

4525.  What  tests  have  you  used  in  these  cases  ? — A  Arsenic  I 
similar  test,  by  acting  upon  the  malt  with  nitric  acid  l,Rn\ing 
and  dissolving  off  the  coating  of  arsenic,  and  then  niateriali 
evaporating  down  and  drying  with  sulphuric  acid,  and  I 
putting  that  into  the  Marsh  apparatus.  '  \ 

4526.  You  speak  of  dissolving  away  the  coating  ;  was  i 
there  a  visible  coating  on  the  malt? — Only  what  may 
be  called  a  dirt. 

4527.  That  was  malt  before  it  had  undergone  brush- 
ing and  screening? — That  I  could  not  say. 

4528.  Was  it  malt  given  to  the  brewer  as  ready  tor 
use  ? — Yes. 

4529.  You  separated  that  crustation  from  the  ??? 
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/,V,y    by  dissolving  it  off? — Yes,  by  means  of  acid,  and  I 
treated  that  acid  product  in  the  Marsh  apparatus. 

^'  4530.  Then  only  in  one  sample  of  malt  you  found 
arsenic  ? — Yes.  I  have  had  two  more  samples  since  I 
wrote  my  precis  whore  there  were  traces. 

4531.  How  much  might  that  be  in  a  large  quantity 
of  malt  ? — It  would  be  a  most  difficult  thing  to  say.  It 
is  almost  guess  work. 

4532.  Do  you  consider  that  these  traces  might  put 
enough  arsenic  into  the  beer  to  be  dangerous? — No. 
This  question  of  arsenic  in  malt  must  have  been  going 
on  for  years  and  years,  because  I  have  some  samples 
of  beer  made  from  malt  and  hops  in  my  cellar  now 
which  were  sent  to  me  about  seven  or  eight  years  ago. 
I  have  just  had  a  bottle  of  that  analysed,  antl  therw 
is  a  trace  of  arsenic  in  that  beer  which  was  sent  to  me 
seven  years  ago. 

4533.  Were  you  requested  seven  years  ago  to  test  it 
for  arsenic? — ho.  It  was  sent  to  me  as  a  very  pura 
beer. 

4534.  Had  you  ever  heard  it  stated  that  beer  som»- 
times  contained  arsenic? — Not  till  this  epidemic. 

4535.  Had  you  no  suspicion  ?  In  specimens  of  beer 
sent  for  analysis  it  would  not  be  understood  that 
arsenic  was  to  be  looked  for? — No. 

■nic        4536.  Then  a  large  jam  manufacturer  near  Liverpool 
n  jam.  submitted  his  makes  of  jam  to  you  for  examination  ? — ■ 
Tes,  I  have  analysed  jams  from  a  very  large  manufac- 
tory there,  and  there  was  not  a  trace  of  arsenic  in  any  of 
the  samples. 

4537.  Did  he  use  glucose  in  his  jam  ? — cannot  say 
whether  he  did.  'My  attention  was  simply  drawn  to 
whether  there  was  arsenic  or  not.  It  was  at  this  par- 
ticular time,  and  he  particularly  wished  to  know  if  there 
was  ar»enic  present. 

4538.  Your  test  could  not  detbect  glucose  ? — Not  at  that 
time. 

4539.  Could  any  test  you  could  apply  detect  glucose  in 
the  manufactured  article  ? — Yes. 

4540.  Can  you  distinguish  by  your  tests  between  glu- 
cose and  the  golden  syrup  or  treacle  or  molasses  of  natural 
manufacture? — Yes,  I  can,  most  easily. 

4541.  You  have  no  means  of  telling  whether  those  janw 
were  made  by  some  of  Bostook's  sogars  2—  I  did  not  test 
the  jams  themselves  for  glucose,  but  I  have  done  so  with- 
in the  last  fortnight,  and  there  was  no  glucose  in  them. 

4542.  Did  ^rou  ask  the  maker  of  the  jam  if  they  used 
glucose? — No,  I  did  not;  it  was  made  of  pure  cane 
sugar. 

4543.  You  have  no  reason  to  think  that  they  used  the 
Bostock  glucose  ? — No,  and  as  I  found  pure  cane  sugar,  I 
did  not  ask  him  whether  he  had  used  glucose. 

4544.  What  is  your  opinion  as  to  the  cause  of  the  traces 
of  arsenic  in  beer  at  the  present  time? — I  consider 
that  all  the  apparatus  and  implements  of  the  brewery 
must  have  been  saturated  with  arsenic  from  the  u&e  of 
Bostock  sugar,  such  as  the  barrels,  indiarubber  tubing, 
pipes  ;  and  if  these  were  not  thorougihdy  cleaned  out,  it 
must  naturally  contaminate  the  beer, 

4545.  A  small  residue  from  the  use  of  Bostock's  sugar? 
— Yes.  Even  the  very  copper  vessels  would  almost  act 
as  a  Reinsch  test  ;  the  arsenic  would  be  deposited  upon 
thrC  copper. 

4546.  (Sir  William  Church.)  Have  you  seen  the  ac- 
in^f  counts  of  the  investigation  of  the  oleaninga  of  the  vats 
'ing     and  barrels  ?  You  are  aware  that  portions  of  the  wood  of 

vats  have  been  cut  out  and  examined  for  arsenic  ? — No, 
I  was  not  aware  of  that.    Was  arsenic  found  ? 

4547.  In  hardly  detectable  traces? — ^I  hadi  a  piece  of 
indiarubber  tubing  sent  to  me  from  the  brewery,  wnd  I 
passed  a  solution  through  that,  and  obtained  arsenic. 

4548.  Attention  has  b°^n  directed  to  what  you  are  now 
speaking  of.  The  copper  has  been  also  searched  for 
arsenic  where  Bostock's  sugars  have  been  used,  and  no 
trace  was  found  ? — One  would  have  thought  from-  theory 
that  it  would  have  been  deposited  on  the  capper,  as  it  is 
one  of  our  tests. 

4549.  (Chairman.)  You  think  it  desirable  that  a  uni 
form  method  of  testing  beer  or  such  like  bodies  for 
arsenic  should  be  used  ? — I  think  there  should  be  a  uni- 
form method  of  testing.  At  the  present  time  every 
chemist  has  a  different  process.  Only  a  short  time 
since  I  had  a  sample  of  beer  sent  to  me  to  examine,  and 
I  understood  that  one  analyst  had  certified  that  it  con- 
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tained  l-5th  of  a  grain  of  arsenic  to  the  gallon ;  that         c.  Bell, 

is,  five  gallons  of  the  b'jcr  contained  one  grain  of  arsenic.    ,.  ,^ 

I  certified  that  15  gallons  of  the  beer  contained  one  29  Mar.  1901, 
grain  of  arsenic.  It  was  sent  to  another  chemist,  and  ~  • 
he  certified  that  40  gallons  of  beer  contained  one 
grain  of  arsenic.  It  was  sent  to  the  Somerset  House 
authorities,  and  they  certified  that  30  gallons  of  beer 
contained  one  grain  of  arsenic.  So  that  there  is  some 
difference. 

4549^   A  difference  of  from  5  to  40?— Yes.  Discrepancy 
4550.  The  magistrates  dismissed  this  case  you  men-  clffferenb 
tioned  2— Yes.  analysts.  '^'^ 

4551  Why  did  they  dismiss  it? — Because  the  dis- 
crepancies were  so  great.  Forty  to  50  gallons  of  beer 
containing  so  small  a  quantity  is  not  very  bad. 

4552.  But  they  would  noit  have  dismissed  it  if  all  the 
analysts  hrni  said  40? — ^That  I  cannot  say. 

4553.  {Dr.  Whitelegge.)  Did  you  stop  tlie  sale  in  every 
instance  of  beer  containing  above  l-40th  ? — Y«s.  I  cer- 
tified at  once,  and  sent  to  the  inspector  to  tell  liim  he 
had  better  stop  it. 

4554.  (Chairman.)  Is  it  certain  that  the  magistrates 
dismissed  a  case  in  which  four  analysts  foun«l  over  l-40th, 
or  more  than  l-40th,  of  arsenic  ? — That  is  a  fact. 

4555.  I  think  that  really  should  be  on  record,  that 
the  magistrates  dismissed  a  case  in  which  four  chemists 
certified  quantities  of  l-40bh  of  a  grain  per  gallon  or 
more  ? — -Yes. 

4556.  If  there  was  no  other  reason  for  dismissing  the  Prosecutioa 
case,  it  hardly  seems  as  if  the  safety  of  the  public  for  minute 
was  taken  into  account  by  the  persons  who  dismissed  ainount  of 
that  case.    Have  other  cases  been  brought  before  you  ?  arsenic  in 
— There  is    another  case  I  have  just  had  before  me,  'j^er. 
where  a  summons  was  taken  out  against  a  brewer  for 

a  trace  of  arsenic  of  about  1-lOOth  grain  per  gallon.  I 
examined  it  by  my  method  and  found  the  quantity  was 
exceedingly  slight,  so  slight  that  I  should  have  prac-  "\ 
tically  passed  it  as  a  pure  beer. 

4557.  Has  this  case  gone  forward  ? — It  was  to  hare 
come  cn  on  Mondiay,  but  I  have  not  heard  the  result 
of  this  case. 

4558.  W^as  that  submitted  to  the  same  magistrates  as 
tliose  who  tried  the  previous  case  ? — No ;  this  one  is  ii' 
Wales. 

4559.  (Mr.  Cosmo  Bonsor.)  Where  was  the  other  ono 
where  the  magistrates  dismissed  the  case? — ^Near  Roch- 
dale, I  think. 

45o0.  Was  it  a  bench  or  a  stipendiary? — A  bench. 

4561.  (Dr.  TFhitelegge.)  Your  certificate  was  an  official 
one? — No.  This  is  not  my  official  certificate.  I  am 
simply  requested  to  analyse  as  against  the  official  cer- 
tificate. The  county  analy.st  gave  th:s  case  as  l-5th  of 
a  grain  of  arsenic  to  the  gallon  ;  it  was  sent  to  another 
analyst,  who  found  l-40th.  It  was  then  sent  to  me, 
and  I  found  l-15th.  It  was  then  sent  to  Somerset  House, 
who  found  l-30th. 

4562.  (Sir  William  Church.)  But  in  this  case,  in 
■which  proceedings  have  been  taken,  in  which  you  found 
only  1-lOOth  of  a  grain,  do  you  know  whether  any  chemist 
found  a  higher  percentage  ? — No  ;  he  could  not  state 
the  quantity,  it  was  so  infinitesimal.  I  saw  the  cer- 
tificate, and  there  was  no  mention  of  any  quantity.  , 

4563.  And  yet  proceedings  were  taken? — ^Yes.  He 
could  not  estimate  the  quantity. 

4564.  (Chairman.)  You  would  not  think  it  right  to 
prosecute  for  a  quantity  so  small  as  1-lOOth  of  a  grain  ?— 
No,  I  shouid  not.  To  me  it  is  persecution,  when  the 
brewers  are  trying  to  do  everything  they  possibly  can. 

4565.  But  supposing  it  was  certain  there  was  l-40th,  ^ 
or  not  less  than  l-40th,  would  you  consider  it  right  to  pro- 
secute in  such  a  case  ? — I  do  not  like  doing  it,  but  I  think 

it  ought  not  to  be  there.  I  do  not  like  a  prosecution 
for  1-  40th  where  it  is  due  really  to  the  malt ;  and  if 
the  brewer  is  willing  to  change  his  mailt  and  get  pure 
malt,  then  I  think,  under  the  circumstances,  a  prose- 
cution should  not  take  place  when  the  ciroumstanccK 
are  inquired  into. 

4566.  (Sir  William  Church.)  How  large  a  quantity  o"  Aisenic  in 
arsenic  have  you  ever  found  in  beer  made  from  nothing;  all-malt  beet, 
but  malt  and  hops? — I  should  put  it  at  over  1-lOOth— 

that  is  to  say,  perhaps  from  100  to  150  gallons  of  thiei 
beer  would  contain  a  grain  of  arsenic. 

4567.  You  have  not,  perhaps,  made  any  examinatios. 
for  that  purpose?  Wliat  is  the  largest  quantity  oi 
arsenic  you  have  estimated  as  occurring  in  beer  mada 
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purely  from  malt  and  ho-ps  ? — I  cannot  say  that,  be- 
cause 1  do  not  know  how  these  beers  are  manufactured. 

4568.  You  have  not  had  a  beer  brewed  in  that  way 
given  you  for  the  estimaJtion  of  the  amount  of  arsenic? 
— Only  this  particular  sample  I  have  had  myself  for 
about  seven  years. 

4569.  It  has  been  given  in  evidence  before  us  that 
as  much  as  l-7th  of  a  grain  in  a  gallon  has  been  found 
in  beer  that  has  been  brewed  from  malt  and  hops  ? — I 
oould  not  speak  of  that. 

4570.  In  your  estimation  of  arsenic  in  malt,  what 
is  the  largest  quantity  of  arsenic  you  have  found  in  any 
specimen  of  malt  submitted  to  you? — ^I  should  say  from 
Hay  comparison  tubes  there  could  not  have  been  l-50th 
of  a  grain  per  lb.  of  malt. 

4571.  Do  you  know  whether  that  was  screened  or  un- 
screened malt? — 1  could  not  tell. 

4572.  {Chairman.)  Have  you  any  newspaper  report 
of  the  case  dismissed  by  the  magistrates,  though  the 
Somerset  House  authorities  found  l-30tli  of  a  grain  per 
gdllon? — ^I  have  not. 

4573.  It  has  been  published  I  presume  ? — ^I  should 
think  so.  I  did  not  see  it  in  the  Manchester  papers.  I 
knew  it  by  the  chemist  who  had  certified  to  the  l-40th 
writing  to  me  and  giving  me  the  information. 

4574.  Could  you  tell  Dr.  Buchanan  what  newspaper 
he  would  find  a  report  of  that  case  in,  or  put  in  the 
ciiemist's  letter?^ — ^I  have  not  the  letter  now,  but  I  will 
give  you  the  chemist's  name.  I  tore  the  letter  up,  but 
I  can  give  you  his  name. 

4575.  We  wish  to  have  information  as  to  the  evidence 
f.iven  ? — ^I  will  obtain  it  for  you. 

4576.  Tliis  was  all  published? — I  should  say  so;  in 
one  of  the  local  papers — ^the  Rochdale  "Times"  of 
March  16th,  1901.* 

4577.  (Dr.  Whitelegge.)  You  told  us  that  you  gave  up 
the  use  of  the  Marsh  test  in  the  course  of  the  recent  in- 
quiries into  arsenic,  and  adopted  another  ? — Yes.  The 
Marsh  test,  where  you  just  used  the  generating  flask  and 
allowed  the  gas  to  impinge  on  the  cold  porcelain.  Now 
I  have  adopted  a  very  diif  erent  plan.  It  is  what  is  called 
the  Marsh  Berzelius  test. 

4578.  But  still  a  modificaition  of  Marsh's  tes-t  ? — Yes. 

4579.  (ClMirman.)  Did  you  also  use  the  Reinsch  test? 
— Yes,  the  Marsh  Berzelius  and  the  Reinsch. 

4580.  Did  you  apply  both  tests  on  the  same  sample? — 
Yes ;  and  when  a  prosecution  is  threatened  I  try  it  in 
three  or  four  difi'erent  ways. 

4581.  (Dr.  Whitelegge.)  What  led  you  to  discontinue 
the  other  form  of  Marsh's  test?  Was  it  not  sensitive 
enough  ? — No,  it  does  not  show  traces  of  arsenic  at  all. 

4582.  Is  there  any  difiiculty  in  detecting  arsenic  in 
beer,  any  complication? — ^I  do  not  consider  there  is  any 
if  the  test  is  worked  properly. 

4583.  No  special  precautions  needing  to  be  taiken  ? — 
I  should  not  like  to  say  that.  An  ordinary  person  could 
not  test  beer  for  arsenic.  If  you  were  to  tell  a  lad  to 
prepare  some  hydrogen  gas  he  could  prepare  the  gas,  but 
if  you  were  to  tell  him  to  test  the  beer  for  traces  of 
arsenic  he  could  not  do  it. 

4584.  You  would  not  say  it  was  easier  to  find  it  in 
beer  than  in  water  ? — ^I  should  say  it  is  easier  to  find  it 
in  water,  decidedly  so. 

4585.  Your  practice  was  similar  to  that  of  other 
analysts,  I  suppose,  and  until  you  gave  special  attention 
to  the  details  of  the  analysis  of  beer  for  arsenic  it  is 
possible  some  were  overlooked? — Quite  so. 

4586.  Ajid  would  you  say  that  generally  arsenic  in  the 
earlier  stages  of  an  inquiry  of  this  kind  would  be  over- 
looked in  beer? — It  would  be. 

4587.  So  that  we  must  not  attach  too  much  import.ance 
to  the  absence  of  record  of  arsenic  in  the  earlier  stages  ? 
— No,  I  do  not  think  so. 

4588.  Has  it  been  your  practice  in  former  years  to 
examine  for  arsenic  ? — I  never  did  it  before. 

4589.  Arsenic  was  not  one  of  the  substances  that  was 
recognised  to  be  sought  for? — No. 

4590.  Had  you  ever  examined  beer  for  arsenic? — 
Never. 

4591.  When  you  find  arsenic  in  beer  what  do  you  re- 

*  Concerning  this  prosecution,  at  Rochdale,  see  evidence 
given  by  Mr.  William  Mavsliall  Q.  5321-8. 


port  under  the  Sale  of  Food  and  Drugs  Act? — I  report  on 
the  certificate,  "This  beer  contains  a  mere  trace  of  ar- 
senic," if  it  is  a  mere  trace. 

4592.  What  would  tliat  mean  as  a  maximum  ? — It  might 
be  1-lOOth  or  l-150th  of  a  grain. 

4593.  And  certifying  in  tliat  sense  you  anticipate  that 
the  local  authority  will  not  institute  any  proceedings  ? — 
I  do. 

4594.  Supposing  tlie  arsenic  is  present  to  the  extent  of 
l-50th,  wliat  do  you  certify  ? — ^I  should  certify  that  "  This 
beer  conta,ins  distinct  traces  of  arsenic,  in  my  opinion 
about  l-50tl)i  of  a  grain."    I  begin  then  to  give  quantities. 

4595.  Is  your  certificate  written  with  the  idea  that  the 
authority  will  take  it  into  court? — Not  always. 

4596.  If  you  found  l-20th  ?— Yes  ;  I  shpuid  write  it  so 
that  the  authority  could  take  it  into  court. 

4597.  I  gather  from  you  that  where  there  was  more 
than  1-lOth  you  considered  tlie  question  of  prosecution 
ought  to  arise.  Have  you  found  more  than  l-10th|  in 
any  sample  ? — In  th-e  early  samptes  there  was  more  than 
1-lOth,  but  the  rush  of  work  was  so  great  then,  and  as  I 
was  told  that  they  were  not  prosecuting,  it  was  not  worth 
while  going  on  with  the  analysis 

4598.  Why  do  you  draw  the  line  at  the  1-lOth?  I« 
there  any  general  understanding  that  is  the  limit? — ^No, 
there  is  no  understanding. 

4599.  You  have  to  a<dopt  some  line  of  demarcation,  and 
you  fix  it  tliere,  is  that  it? — No,  I  do  not  adopt  any,  if 
I  find  l-20th  or  l-15th.  For  instance,  in  this  case  I 
have  just  mentioned,  where  one  analyst  finds  l-5th  and 
I  find  l-15th,  I  said,  "  I  cannot  defend  such  a  case  as 
that. " 

4600.  My  point  rather  was  that  you  make  a  distinction 
between  more  than  1-lOth  and  less  than  1-lOth  for  prac- 
tical purposes.  Was  there  any  particular  reason  for  fix- 
ing on  1-lOth  rather  than  l-15th  or  l-20tlh- ?— Simply  be- 
cause I  have  my  standard  tubes  made  up  to  1-lOth,  l-20th, 
and  l-30th.  If  it  is  1-lOth  of  a  grain  of  arsenic  and 
another  analyst  finds  l-12th  I  consider  that  very  close. 
I  have  just  had  one  from  Yorkshire  where  a  chemist  had 
certified  to  l-12th  of  a  grain.  It  was  sent  to  another 
chemist,  and  he  certified  l-25th.  I  have  certified  to 
1-lOth  of  a  grain.  I  thought  that  was  a  case  I  could  not 
defend.    I  found  it  correspond  to  my  tenth  standard. 

4601.  Are  you  satisfied  with  the  present  administra- 
tion of  the  Sale  of  Food  and  Drugs  Acts  ? — Yes,  I  think 
I  am.    I  cannot  see  there  is  much  to  complain  aibout  it. 

4602.  In  thie  case  of  one  of  the  boroughs  of  which  you 
are  public  analyst  no  samples  at  all  were  taken? — Not 
any. 

4603.  Is  thiat  a  proper  condition  of  things  ? — ^Not  at  all. 
I  have  not  lhad  any  from  that  borough  for  years,  although 
I  have  been  the  analyst  for  fifteen  years.  During  the 
last  eight  or  ten  yeairs  I  do  not  suppose  I  have  had  a 
dozen  samiples. 

4604.  Do  you  receive  any  ofiicial  instructions  from  the 
Local  Government  Board,  or  any  Government  authority, 
bearing  upon  yO'Ur  appointmient  ? — No. 

4605.  Do  the  local  authorities,  within  your  knowledge, 
receive  any  instructions  as  to  samples  to  be  taken? — 
No. 

4606.  So  that  the  local  authorities  have  no  ofl&cial  in- 
structions as  to  the  number  of  samples,  the  character  of 
the  samples,  or  the  amount  to  be  taken  for  a  sample  ? — 
Thie  Local  Grovemment  Board  know  liow  many  samples 
are  taken. 

4607.  But  have  the  local  authorities  instructions  as  to 
the  numlber  of  samples  ? — They  are  supposed  to  take  one 
sample  per  1,000  people. 

4608.  Where  is  that  laid  down? — I  have  seen  it  in 
print,  but  I  cannot  exactly  say  whether  it  is  the  law. 
That  is  the  rule. 

4609.  It  is  a  rule  that  is  very  largely  not  observed  ? — 
Exactly. 

4610.  You  cannot  refer  me  to  any  official  instructions 
of  any  kind  ? — ^No.  I  may  say  that  wihen  I  think  there 
is  anything  particularly  likely  to  be  adulterated  I  write 
off  to  my  inspectors  and  tell  them  they  had  better  get 
some  samples  of  these  various  things  in.  In  th©  beer 
cape.  I  immediately  wrote  to  Chester,  when  I  heard 
about  the  beer  question  in  Manchester  and  Salford, 
that  it  would  be  wise  to  geb  some  samples  all  over 
Cheshire,  and  they  did  so  immediately. 

4611.  To  what  inspectors  are  you  referring? — The 
county  inspectors  of  Cheshire. 
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4612.  Inspectors  of  what  ? — Under  the  Sale  of  Food  and 
Drugs  Act. 

4613.  Are  they  inspectors  of  police? — ^No,  special  in- 
spectors. In  tile  county  of  Chester  it  is  all  under  a  chief 
inspector  and  four  sub-inspectors,  and  they  have  to  get 
these  saimp'les  fi'Oimi  ail  over  the  county.  The  number 
that  they  bring  me  in  in  a  year  is  -about  1,000. 

4614.  Do  you  instruct  them? — ^No,  I  do  not,  except  on 
special  occasdons  when  I  knew  that  there  was  some  adul- 
terated thing  in  the  market,  and  then  I  should  say,  "  You 
had  better  get  some  of  that." 

4615.  Do  you  tell  them  how  much  to  get  ? — Yes. 

4616.  You  told  us  in  the  case  of  beer  that  when  you 
found  notable  quantities  of  arsenic  you  gave  instructions 
which  led  to  the  stoppage  of  the  sale  ? — I  did. 

4617.  To  whom  did  you  give  those  instiiictions  ? — To 
the  inspector  that  sent  me  the  sample. 

4618.  That  would  be  in  the  county  of  Cheshire  ? — 
Yes. 

4619.  To  whom  in  the  case  of  the  other  authorities  lor 
whom  you  act  ? — ^In  regard  to  Stalybridge  I  write  to  th.e 
chief  constable.  In  regard  to  Glossop  I  write  to  the  in- 
spector of  weights  and  measures.  In  regard  to  Birken- 
head there  is  a  chief  inspector  under  the  Sale  of  Food 
and  Drugs  Act,  a  chief  sanitary  inspector  I  think  he 
is  called.  And  then  the  Salford  inspector  comes  to  me 
two  or  three  times  a  week  so  that  I  should  verbally  tell 
him  what  I  wanted. 


4620.  In  no  case  does  the  instruction  go  through  the 
medical  officer  of  health  ? — No. 


ions 
een 

alyst         4521.  Not  even  in  Salford  ?■ -No. 
I.  O.  H. 

4622.  This  year  you  say  no  arsenic  was  found  in  beer 
in  Birkenhead  ? — No. 

4623.  With  reference  to  the  last  part  of  your  evidence, 
you  think  that  the  proceedings  ought  not  to  be  taken  in 
case  the  amount  of  arsenic  is  small,  say,  1-lOth  of  a 
grain  per  gallon,  and  the  brewer  is  willing  to  change 
his  malt  ? — I  think  so. 

4624.  Would  you  suggest  that  the  brewer  should  re- 
main satisfied  with  1-lOOth  of  a  grain  per  gallon  until 
such  time  as  the  analyst  observed  this  for  him,  and  then 
he  should  express  his  willingness  to  change  his  malt? 
Is  there  no  antecedent  precaution  the  brewer  ought  to 
have  taken  ?  We  have  had  brewers  before  us  who  have 
asked  for  and  received  guarantees  that  all  malt  supplied 


to  them  is  free  from  arsenic.    If  the  brewer  is  producing  jif,,.  q_  Bdl. 

a  beer  which  contains  1-lOOth  of  a  grain  per  gallon,   

would  it  not  be  incumbent  upon  him  to  show  not  only  29  Mar.  1901 
that  he  was  intending  to  take,  but  had  been  taking,  due 
precautions  in  the  way  of  guarantees  and  certificates  V 
— When  he  is  informed  that  his  beer  contains  1-lOOth 
of  a  grain  of  arsenic  per  gallon,  he  should  be  informed 
that  his  malt  must  contain  arsenic. 

4625.  Is  not  that  rather  late  in  the  day?  Ought  he 
not  to  have  found  that  out  for  himself  before  ?  Do  not 
you  think  it  is  incumbent  on  the  brewer  to  take  all 
possible  precautions  ?— Yes. 

4626.  To  get  this  malt  as  free  from  arsenic  as  pos- 
sible?— Yes  ;  and  I  believe  the  majority  of  brewers  do. 

4627.  But  I  understand  you  to  put  it  rather  that  if 
the  brewer  was  willing  to  change  his  malt  it  was 
not  necessary  to  attribute  any  blame  to  him? — 
In  this  way  :  I  put  it  that  if  his  beer  contains  this 
minute  quantity  of  arsenic  he  should  be  informed  about 
it  and  told  that  he  must  change  his  malt.  I  do  not 
think  it  is  necessary  to  prosecute  for  1-lOOth  of  a  grain. 

4628.  But  do  not  you  think  the  brewer  is  to  blame 
if  he  has  not  taken  measures  to  secure  malt  as  free 
from  arsenic  as  practicable  before  this? — Certainly  he 
ought  to  have  taken  precautions. 

4629.  {Chairman.)  Should  not  he  find  the  arsenic,  if 
there  is  any,  in  the  malt  before  brewing  with  it? — 
His  chemist  ought  to. 

4630.  It  would  be  an  easier  test  to  find  arsenic  in  the 
malt  than  the  amount  that  could  be  possibly  produced 
in  the  beer  ? — Yes, 

4631.  Would  it  be  a  difficult  test  for  brewers  to  un- 
dertake in  their  own  works  ? — ^Brewers  could  not  do  it. 
They  must  have  a  proper  qualified  chemist  to  do  it. 

4632.  But  large  brewers  do  have  chemists? — Yes. 

4633.  And  analytical  laboratories  7 — Yes. 

4634.  And  smaller  brewers  can  send  out  to  a  trust- 
worthy chemist  ? — Yes. 

4635.  Would  it  be  very  embarrassing  to  the  brewer 
that  he  should  himself  get  direct  authority  that  the 
malt  he  is  using  is  free  from  arsenic  ? — It  would  be  no 
trouble  at  all. 

4636.  Would  it  be  much  expense  ? — No  ;  certainly 
not. 


Mr.  Heebert  N.  Morhis,  called ;  and  Examined. 


4637.  You  are  a  chemical  manufacturer  at  West 
Gorton  ?— Yes. 

4638.  And  a  Fellow  of  the  British  and  German 
Chemical  Societies  ? — Yes. 

4639.  You  manufacture  sulphuric  acid  from  brim- 
stone ? — ^Yes  ;  for  two  years  myself,  and  for  many  years 
it  has  been  manufactured  at  the  works  that  I  now  own. 

4640.  The  brimstone  sulphuric  acid  which  you  now 
manufacture  has  been  made  at  the  same  works  continu- 
ously for  over  30  years  ? — That  is  so. 

4641.  How  much  per  week  do  you  make? — Over  50 
tons  per  week. 

4642L  A  large  proportion  of  your  sulphuric  acid  is 
used  by  mineral  water  manufacturers  ? — Yes. 

4643.  Do  you  make  any  speciality  of  this  acid  for 
use  in  the  manufacture  of  food-stafi"s  and  beverages  ? — 
Yes. 

4644.  Are  there  other  manufacturers  of  brimstone 
vitriol  in  Manchester  ?— Yes,  two  other  manufacturers. 

4645-6.  Do  you  consider  that  such  sulphuric  acid  made 
by  a  good  manufacturer  and  certified  pure  would  be  pure 
enough  to  be  used  for  food-stuffs  ?— I  do. 

4647.  Can  you  give  the  percentage  of  the  total  acid 
manufactured  in  this  country  which  is  now  made  from 
brim:stone?— -Only  a  small  percentage  is  made  from 
brimstone  now  in  this  country. 

4648.  Do  you  know  how  much  percentage  ?— Probably 
not  more  tlian  5  per  cent. 

4649.  What  do  you  mean  by  brimstone?— I  mean 
Sicilian  ibrimstone  and  brimstone  that  has  been  re- 
covered, and  which  contains  from  98  to  100  per  cent,  of 
pure  sulphur. 

4650.  So  that  sulphur  recovered  from  chemical  pro- 


cesses you  put  in  the  same  category  with  Sicilian  sul- 
phur ? — I  d  o. 

4651.  Which  do  you  trust  most,  the  Sicilian  brim- 
stone or  brimstone  recovered  from  chemical  processes? 
— I  consider  a  brimstone  which  is  dissolved  out  of 
oxide  by  means  of  carbon  di-sulphide,  which  I  have  tried 
and  which  I  find  to  be  quite  free  from  arsenic,  is  the 
safest  source  of  acid. 

4652.  Safer  even  than  Sicilian  brimstone? — Yes. 

4653.  Have  you  found  arsenic  in  any  specimens  of 
Sicilian  brimstone  ? — I  have  found  minute  traces. 

4654.  What  do  you  mean  by  spent  oxide? — mean 
by  that  the  oxide  from  gas  purification. 

4655.  Not  from  any  other  source  ? — No. 

4656.  And  your  recovered  brimstone  is  entirely  from 
gas  purification  ?— Yes.  I  have  some  of  it  here.  It  is 
crystallised  out  in  fine  crystals  from  carbon  di-sul- 
phide. As  this  is  a  product  that  is  not  largely  used 
and  that  has  only  recently  been  introduced  into  the 
market,  I  have  brought  this  sample  to  show  you  the 
nature  of  this  brimstone. 

4657.  This  is  very  unlike  in  appearance  Sicilian  sul- 
phur ? — Yes. 

465a  This  is  greenish,  and  Sicilian  sulphur  is  yel- 
low ? — ^That  is  also  yellowish. 

4659.  Could  you  distinguish  by  eye  immediately  be- 
tween sulphur  from  spent  oxide  and  Sicilian  sulphur? 
— I  could. 

4660.  By  the  colour?— By  the  colour  and  the  email 
crystallised  nature.  This  i.s  obtained  in  small  crvstals, 
while  the  Sicilian  brimstone  occurs  in  lumps,  and  not 
in  crystals  at  all. 

4661.  If  you  break  those  lumps,  and  examine  them 
by  a  lens  or  microscope,  are  they  cry.^tallised  .^^ — Yes. 
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4662.  Do  you  never  get  this  in  lumps  from  the  spent 
oxide  ? — No. 

4663.  {Sir  William  Church.)  It  is  like  this  when  you 
recover  it  from  the  speoit  oxide,  by  the  sulphide  of  car- 
bon process,  but  if  it  is  recovered  in  other  ways  you  get 
it  in  larger  masses  ? — ^Yes. 

4664.  Very  much  like  Sicilian  sulphur? — ^Tes. 

4665.  (Chairman.)  Why  is  it  that  so  small  a  per- 
centage of  the  total  acid  made  in  this  country  is  made 
from  brimstone? — One  reason  is  that  the  quantity  of 
arsenic  and  iron  that  is  contained  in  the  acid  made  from 
pyrites  and  oxide,  which  are  the  chief  sources  of  the 
acid  in  this  country  now,  has  not  been  hitherto  con- 
sidered harmful  or  deleterious. 

4666.  Is  it  now  considered  harmful  or  deleterious? 
—Yes. 

4667.  Essentially  so  ? — Essentially  so. 

4668.  Cannot  it  be  purified  to  deprive  it  of  harmful 
qualities  ? — ^Yes. 

4669.  Is  that  a  very  expensive  process  ? — ^It  is  not 
necessarily  a  very  expensive  process,  but  it  needs  very 
great  care  and  supervision,  and  as  it  is  carried  on  at 
week  ends  and  nights,  the  manufacture  of  sulphuric  acid 
being  a  continuous  process  which  cannot  be  stopped,  it 
makes  it  additionally  difficult  to  completely  control  the 
process. 

4670.  The  purification  of  the  acid  takes  place  after 
the  regular  manufacture  has  been  completed?— That  is 
so.  •  'i 

4671.  So  that  the  whole  of  the  sulphuric  acid  which 
has  passed  through  the  process  will  need  to  pass 
through  a  second  process  to  purify  it  ? — ^That  is  so. 

4672.  Does  that  add  much  to  the  cost  per  ton?— Not 
very  much ;  a  few  shillings  per  ton. 

4673.  A  few  shillings  on  how  much  money  ?— On  £2. 

4674.  It  might  add  5  per  cent  to  the  cost  ?— Yes. 

4675.  You  make  a  speciality  of  acid  for  food-stuffs 
and  beverages  ? — Yes. 

4676.  You  do  not  yourself  make  it  by  the  pyrites 
process?- I  do  not.  I  have  made  sulphuric  acid  for 
eight  or  ten  years  from  pyrites,  both  Welsh,  French, 
and  Spanish,  and  also  from  oxide,  and  I  now  make  it 
from  brimstone  only,  because  I  have  come  to  the  con- 
clusion that  that  is  the  only  safe  method  to  use  for 
making  acid  to  be  used  for  food-stuffs. 

4677.  You  consider  that,  with  the  most  careful  puri- 
fication practicable,  acid  made  from  pyrites  is_  not 
safe  It  has  always  an  element  of  danger  in  it,  inas- 
much as  workmen  can  mix  one  bottle  with  another  m 

»  the  works  where  two  qualities  are  made,  and  careless- 

ness of  workmen  in  the  purification  process  cannot 
be  always  checked.  It  can  sometimes  very  largely, 
with  careful  supervision,  but  I  consider  it  to  always 
contain  an  element  of  danger. 

4678.  The  pyrites  process  is  decidedly  cheaper  than 
the  brimBtone  1— That  is  so. 

4679.  And  by  adding  sufficienlt  precautions  for  safety, 
which  would  necessarily  cost  money,  couM  you  for  the 
same  money  produce  perfectiy  safe  sulphuric  acid  from 
pyrites? — ^I  slhould  adopt  either  that  method  or_  the 
oxide  method  if  I  thought  that  it  would  not  be  risky, 
because  it  would  be  cheaper  for  me  to  manufacture  in 
that  way  than  to  use  a  more  expensive  article,  which 
brimstone  is  from  whatever  source  it  is  obtained.  It 
is  always  more  expensive  than  pyrites  and  oxide. 

4680.  It  would  be  cheaper  for  you  to  manufacture 
from  pyrites  and  purify  with  great  care  than  to  make 
it  as  you  do? — It  would. 

4681.  But  you  consider  that,  with  all  the  care,  you 
could  not  make  it  so  safe  ? — I  think  it  is  safer  by  using 
the  pure  ingredienlts  to  start  with. 

4682.  Do  you  know  the  difference  between  the  appa- 
ratus, and  the  dimensions  of  the  apparatus, 
used  in  Germainy  for  making  acid  from  pyrites 
and  ithe  processes  in  England? — ^I  have  been  througii 
some  of  the  largest  wofks  both  in  this  country,  in 
Germany,  and  in  Switzerland,  and  I  am  thoroughly 
acqiiainted,  I  think,  with  all  the  well-known  processes 
used  in  wnnection  with  the  manufacture  of  sulphuric 
add. 

Acid  iiiflfle        4683.  The  German  .process  differs  from  the  English 
from  pyrites  in  making  pyrites  acid,  I  bel i ere  ?— There  is  one  pro- 
in  Geriuany.  cess  that  has  recently  been  patented  by  the  Badische 
Company  iu  Germany,  which,  so  far  as  I  know,  is 


not  used  in  tliiis  country,  which  is  essenltially  different    j/j-^  jjr. 
from  our  methods  of  manufacture.  MorrisMm'^'' 

4684.  Is  it  the  case  that  a  large  proportion,  or  per-  09.  MsCr.  IsK' 
haps  the  whole,  of  the  sulphuric  acid  made  in  Germany  — _  ""~ 
hitherto  has  been  made  from  pyrites? — ^That  is  so, 
and  by  the  same  process  as  it  is  made  in  this  country. 

4685.  Do  you  know  of  any  making  of  sulphuric  acid 
in  Germany  from  Sioiliian  sulphur? — 'I  cannot  speak 
about  that. 


4686-  But  certa/'nly  the  greater  part  of  sulphuric  acid 
made  in  Germany  is  made  from  pyrites? — That  is  so. 

4687.  Do  you  know  if  that  is  punLfied  from  arsenic- 
after  the  manufacture  from  the  pyrites? — It  is. 

4o88.  In  Germ^any  it  is  habitually  purified? — ^Yes. 

4689.  (Dr.  Whitelegge.)  Invariably  nuirified? — No,  not 
invariiiably. 

4690.  (Chairman.)  Then  some  of  the  German  sul- 
phuric acid  contains  arsenic  ? — Decidedly,  a  very  large 
quantity  of  it.  I  cannot  speak  of  the  percentage  of  the 
acid  that  is  sold  in  Germany  wtiidh  contains  arsenic, 
but  certainly  a  very  large  proportion  of  it  contains 
arsenic,  and  arsenic  in  large  quanititles. 

4691.  It  has  been  stated  before  us  that  the  German 
pyrites  prooesis  difi'ers  from  the  habitual  English  py- 
rites process  in  the  dimensions  of  the  furnace  and 
flues ;  it  has  been  said  that  in  the  German  pyri.tes 
process  the  fumes  are  led  throug;h  a  longer  flue,  and 
Ithat  arsenic  is  deposited  on  the  flue  before  it  eoanes 
(to  the  condensing  chamber,  Vhereas  in  the  English 
pyrites  process  the  fumes  are  broug:Kit  more  directly 
tio  the  condensing'' chamber,  and  contain  therefore  more 
fumes  of  arsenic  ? — ^That  is  not  so.  There  is  one  process  Badisch 
which  is  used  an  Germany  which  differs  essentially  process, 
from  our  English  processes,  and  by  that  process  the 

gases  from  pyrites  ovens  are  passed  through  a  very 
elabonaite  system  of  purlifioabion  before  entering  into 
"W'hat  is  called  a  contaot  chamber  of  platinum,  wliich 
is  used  for  making  the  acid. 

4692.  To  condense  the  fumes?— Yes,  in  the  plaitinuiB 
vessel,  and  if  there  are  any  impurities  m  the  gas  used 
in  this  process  they  would  act  on  the  platinum.  That 
process  is  a  recent  one,  and  can  only  be  erected  on  a 
very  large  scale  such  as  is  used  in  Germany.  I  believe' 
it  is  not  used  in  this  country  as  yet. 

4693.  Is  that  under  the  Badische  patent? — Yes. 

4694.  Does  that  give  very  pure  sulphuric  acid  ? — Yes. 

4695.  Quite  free  from  arsenic  .P — I  have  not  examined 
any  acid  made  by  this  process.  So  far  as  I  know  it  is 
only  made  successfully  at  that  one  factory  on  the- 
Contfainent. 

4696.  In  the  habitual  German  maniifacture  hithertC' 
is  there  any  difference,  in  respect,  to  the  length  of  the 
flue,  from  the  Eng^lish  process? — Nothing  notable,  wit]' 
the  exception  o'f  that  process  I  have  named. 

4697.  That  is  a  new  process  under  the  new  patent, 
but  the  ordinary  process  is  substantially  the  same  a* 
the  English? — Yes. 

4698.  And  the  gases  are  brought  into  the  leaden 
chambers  where  the  sulphurous  acid  is  converted  into 
sulphuric  acid.  Is  the  temperature  of  the  fumes  com- 
ing into  the  leaden  chambers  practdcially  the  same  in 
the  German  process  and  the  English  process  ? — ^It  is. 

4699.  Consumers  of  isulphuric  .acid,  who  are  very 
often  not  chemists,  have  not  been  aware  of  any  differ- 
ence in  quality  between  pure  and  impure  acids? — ^Th^at 
is  so. 

4700.  And  have  been  misled  By  advertisers  offering 
aoid  made  from  sulphur? — That  is  so. 


4701.  Is  there  any  evidence,  except  in  Nicholson's 
case,  that  pyrites  acid  is  sold  as  sulphur  acid,  whetJier 
purified  or  not  purified? — I  speak  from  memory  now, 
but  I  am  under  the  impression  that  I  have  seen  another 
advertisement  offering  acid  made  from  sulphur  which  has 
not  been  made  from  sulphur,  buit  from  pyrites.  I  was 
under  the  impression  myself  that  the  firm  that  adver- 
tised did  actually  make  at  least  a  certain  proportion  of 
their  acid  from  sulphur. 

4702.  You  know  of  juisit  that  other  case  beside  the 
Nicholson's  case? — ^Yes  ;  one  other  besades  Nicholson's. 

4703.  You  told  us  you  used  Sicilian  brimstone  and 
brimstone  extracted  from  oxiide  by  means  of  carbon 
di-sulphide ;  and  the  latter  you  find  the  most  reliable 
as  regards  freedom  from  arsenrlc  ? — I  do. 

4704.  Did  you  never  find  more  than  a  slight  trace 
of  arsenic  in  Sicilian  brimatone? — No. 
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4705.  Have  you  foiviid  any  trace  of  arsenic  in  acid 
nuade  from  Sicilian  briinistone  ? — I  liave,  a  trace.  I  have 
Marsh  tmbes  here  showing  the  reyative  proiportion  of  ar- 
.jenio  in  acid  made  from  the  different  sources.  For  a  con- 
siderable time  I  used  nothing  but  Sicilian  brimstone,  a-nd 
I  have  t/he  test  showing  acid  made  fiwn  Sicilian  brim- 
stone, which  contains  a  faint  trace  of  arsenic.  {Speci- 
mens shown  to  Commission-)  You  can  only  see  a  slight 
film.  All  these  tesits  are  made  by  taking  25  cc.  of  the 
luid  and  diluting  to  250  cc.  of  water,  pouring  all  these 
contents  into  a  flask  containing  30  grams  of  zinc, 
and  worJalng  for  one  hour,  wiliich  is  the  time  required 
to  exnel  praobioally  all  the  hydrogen.  This  method 
i  have  found  to  work  very  satisfactorily,  giving  a  uni- 
form small  flame  of  gin.  to  |in.  lojig. 

4706.  That  is  the  jVIarsh  test?— Yes.  After  having 
the  dhambers  full  of  acid  made  from  this  recovered 
sulplhuir  I  have  mentioned,  I  had  a  test  made  in  the 
same  way,  and  that  is  the  result.  In  that  case  there 
is  no  film.  (Specimen  sJtown  to  Commi'^sion.)  I  have 
■also  had  this  analysed  by  many  analysts,  and  most 

if  them  have  pronounced  it  periectly  free,  and  one  or 
TWO  have  said  that  they  have  found  a  slight  trace. 

4707.  A  slight  trace  in  the  aoid  made  from  the 
•Sioi'Iiian  brimsitone? — ^No,  from  tiie  recovered  brimstone. 
Most  of  the  analysts  who  have  analysed  this  for  me,  in 
addition  to'  my  own  chemist's  test,  have  pronounced  it 
absolutely  free,  but  one  or  two  have  saiid  lijat  they  find 
aiinulte  traces. 

4708.  If  you  were  trying  the  same  test  on  a  much 
larger  quantity  of  acid,  could  you  get  a  larger  result? 
— Yes  ;  that  would  show  a  little  plainer. 

4709.  Oan  you  give  any  estimate  of  what  the  quantity 
sihown  here  would  be  per  litre  of  the  acid? — No  ;  it  is 
so  small  that  I  do  not  think  any  estimate  could  be 
made,  whatever  quantity  is  used.  I  have  comparisons 
with  exactly  the  same  test  made  with  other  kinds  of 
•sulphuric  acid.  {Specimens  shown.)  These  are  from  two 
makes  of  spent  oxide  from  gas  works. 

4710.  That  is  sulphur  from  spent  oxide? — ^No,  the 
spent  oxide  itself.  That  is  used  very  largely  in  this  coun- 
try for  making  sulphuric  acid  now. 

4711.  Do  they  call  that  brimstone  acid? — 

4712.  B.O.V.  means  brown  oil  of  vitriol  ?— Yes. 

4713.  Wlien  you  hear  workmen  talking  of  stone  aoid,  is 
that  brimstone  acid? — No.  Oxide  acid  is  considered  to 
be  free  from  arsenic,  and  is  stated  'by  some  people  to  be 
free  from  arsenic.  But  I  find  it  contains  a  considerable 
quantity.    These  are  the  tests  which  I  have  made. 

4714.  From  25cc.  of  acid  ? — ^Yes.  When  you  compare 
iihose  specimens  with  pyrites  acid  you  will  see  there  is 
a  marked  differenoe.  These  contain  comparatively  only 
traces  of  arsenic. 

4715.  You  use  sulphur  from  spent  oxide  ? — The  sul- 
|)hur  is  extracted  and  precipitated. 

4716.  In  the  manufacture  of  sulphuric  acid  spent  oxide 
is  burnt  and  its  fumes  used  ? — The  spent  oxide  itself  is 
burnt  in  the  same  way  as  pyrites,  in  ovens  similar  to 
pyrites  ovens. 

4717.  Spent  oxide  may  give  some  arsenic  to  sulphuric 
acid,  but  pyrites  still  more? — ^Yes.  This  is  the  ordinary 
pyrites  acid  test.  {Specimen  shown.)  Those  are  crystals 
of  arsenioQs  acid. 

4718.  The  silver-coating  is  what? — -Metai'lic  araenic. 

4719.  And  the  blaok  is  what? — ■Metallic  arsenic  also. 
That  is  the  ordinary  pyrites  acid  of  commerce  without 
having  been  purified. 

4720.  Then  the  manufacture  of  acid  shown  ihere  from 
■oxide  and  here  from  pyrites  is  by  the  same  process? — 
Yes. 

4721.  The  cheapest  acid  is  miade  from  the  pyrites? — 
Tes. 

4722.  And  what  would  be  the  expense  of  making  acid 
from  oxide? — It  is  dearer  than  pyrites  acid,  but  not  so 
costly  as  brimstone  acid. 

4723.  Is  any  of  this  oxide  acid  sold  by  the  mianufac- 
turers  as  being  brimstone  acid  ? — Not  that  I  am  aware 
of. 

  4724.  How  much  per  litre  would  /ive  such  effect  as 

IS  acid,  this  specimen  from  pyrites  acid  which  you  show  ? — The 
actual  percentage  of  arsenious  acid  is  1-6  per  cent,  by 
weight— 1-6  grammes  per  100  grammes  of  the  acid. 

4725.  Oan  you  tell  how  much  there  might  be  in  this 
other  specimen  of  pyrites  acid  ? — I  have  not  estimated 
the  quantity.    It  is  small. 


4726.  Considenabiy  less  than  1  per  cent.  ? — Consider-  jj  p 
ably  less — ^prabably  less  than  1-lOth  per  cent.    Here  is  a  Morris. 

specimen  1  per  ceni.  of  pyrites  acid  in  pure  acid — ^that  is  to  

say,  this  is  pure  acid  mixed  witli  1  per  cent,  of  pyrites  -9  Mar.  190 
acid.    You  have  there  an  example  of  the  adulteration 

that  I  per  cent,  of  this  pyrites  acid  makes. 

4727.  {Dr.  Whitelecjge.)  What  foTin  of  pyrites  aoid  was 
that  ?    Would  it  be  to'wer  aoid  ? — Yes. 

4728.  (Chaii-man.)  When  there  is  so  great  a  quantity 
as  1"6  per  cent,  is  the  arsenious  acid  dissolved  in  the  sul- 
phuric acid  ? — Yes. 

4729.  How  much  arsenious  acid  could  you  dissolve  in 
sulphuric  acid  ? — I  have  never  tried.  I  do  not  know 
what  a  saturated  solution  is. 

4730.  But  it  is  freely  soluble? — Yes. 

4731.  It  is  not  known  how  much? — I  think  not.  I 
certainly  do  not  know. 

4732.  1'6  sounds  enormous.    Do  you  tliink  it  would 
dissolve  10  per  cent.  ? — I  think  not. 

4732*.  Is  it  possible  iihat  some  arsenious  acid  would 
be  deposited  in  time  in  that  acid  if  it  were  to  stand? — 
If  this  acid  stood  for  some  time  it  is  possible  the 
arsenious  acid  would  crystallise  out  slightly.  It  seems 
to  have  that  property. 

4733.  B.O.V.  contains  other  imipurities   besides  ar- 
senic ? — Yes. 

4734.  Does  tlie  arsenic  combine  with  some  of  the  other 
impurities  or  dissolve  in  the  sulphuric  acid  independent 
of  the  other  impurities  ? — I  think  it  is  dissolved  indepen- 
dently of  the  other  impurities. 

4735.  {Sir  William  Church.)  Are  you  acquainted  inth© 
trade  \vit)h  brown  oil  of  vitriol  which  contains  a  deposit 
of  arsenious  acid  ? — 1  have  never,  until  this  has  been  men- 
tioned in  the  inquests  on  the  beer  poisoning  cases  known 
arsenious  acid  to  cry&taJlise  out  from  sulphuric  acid  in 
commerce.  I  have  known  a  deposit  of  sulphate  of  iron 
out  of  the  acid. 

4736.  {Chairman.)  If  you  leave  a  jar  of  hTOwn  oil  of 
vitriol  for  weeks  or  months  does  the  glass  beco'me  in- 
orusted  with  something  deposited  from  the  acid? — Yes, 
it  does. 

4737.  If  you  pour  it  into  another  glass  will  th.e  acid  be 
cleared  ? — Slightly  cleared. 

4738.  Would  filtering  make  any  difference  to  the  brown 
oil  of  vitriol  ? — I  think  not. 

4739.  It  would  go  through,  colour,  arsenic,  and  all  1— 
Yes,  I  think  so. 

4740.  Is  arsenious  acid  nearly  as  soluble  in  water  as 
in  sulphuric  acid?— It  is  not. 

4741.  Take  the  sulphuric  acid  containing  1'6  per  cent, 
of  arsenic.  If  you  mix  a  very  large  quantity  of  water 
with  it  would  that  deposit  the  arsenic  ? — ^I  should  think 
so.    I  have  not  tried  it. 

4742.  It  might  still  be  dissolved  in  the  highly  di>lute 
sulphuric  acid  or  might  b'e  deposited  ? — ^Yes,  and  it  miigiht 
he  present  as  arsenic  acid,  which  is  a  liquid. 

4743.  Is  there  any  arsenic  acid  in  the  sulphuric  aoid  1-^ 
I  think  it  is  present  as  arsenious  aoid. 

4744.  It  could  not  be  arsenic  acid)  without  more  oxy- 
gen ?—  No,  it  could  not.  I  have  here  two  'examples  of 
the  purified  pyrites  acid.  The  first  contauis  only  a  small 
amount,  and  is  nearly  as  pure  as  the  samples  of  brim- 
stone acid,  but  the  second  one  contains  a  fair  quantity. 
{Specimens  shown.)  That  was  bought  by  me  some  time 
ago,  and  I  asked  for  some  acid  specially  well  purified 
and  free  from  arsenic,  and  this  is  what  I  got,  containing 
a  considerable  quantity.  I  wrote  to  say  it  contained  a 
considerable  quantity,  and  I  got  a  further  lot,  which  you 
see  is  very  much  better. 

4745.  After  your  first  inquiry  they  prohataly  purified  it 
further  ?  — Tliey  took  more  care  in  purifying  it. 

4746.  But  this  first  .specimen  demonstrates  the  un- 
satisfactorinese  of  the  de-arsenicated  process? — That  is 
so. 

4747.  Unless  purified  with  extreme  care  ? — I  think  so. 

4748.  {Dr.  Whitelegge.)  In  recovering  sulphur  from  the 
spent  oxide  by  bi-sulphide  of  carbon,  is  there  any 
danger  of  taking  over  the  arsenic  in  the  solution  ? — No, 
arsenic  is  not  soluble  in  carbon  bi-sulphide. 

4749.  {Sir  William  Church.)  Would  you  consider  that 
using  the  Sicilian  sulphur  would  excuse  you,  as  a  manu- 
facturer of  sulphuric  acid  to  be  used  in  the  preparation  of 
food  stuffs,  from  examining  it  after  manufactui-e.*^ — Co)-- 
tainly  not ;  it  never  ha,s  done. 
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4750.  Therefore  even  tlie  acid  made  from  Sicilian  sul- 
phur would  require  to  be  examined  after  manufacture 
before  it  could  be  guaranteed  pure? — That  is  so,  if  a 

•  guarantee  be  given.    I  do  that.    I  have  a  special  form. 

4751.  I  am  not  doulbting  thait  you  do  that.  Is  it  not 
also  the  case  thai  sometumes  you  get  a  very  considerable 
trace  of  arsenic  in  Sicilian  sulphur  (  Pookets  are  come 
across  in  which  there  is  a  large  quantity  of  arsenic? — 
nave  never  come  across  a  pocket  of  arsenic  in  Sioilian 
brimstone.  Such  things  do  occur  ;  they  are  facts  ;  but 
even  if  a  pocket  of  arsenic  were  present  in  a  delivery  of 
Sioilian  brimstone  that  quantity  whien  it  got  into  the 
chambers  would  be  so  very  mucih  diluted,  generally  with 
at  lea.st  100  tons  of  sulphuric  acid  in  the  chamber  process, 
that  even  in  that  case  it  would  not  render  the  acid  un- 
safe, but  would  still  only  appear  as  a  mere  trace. 

4752.  {Chairman.)  Is  thie  pocket  visible  to  the  eye? — • 
I  understand  that  it  is  not  larger  than  the  fist. 

4753.  That  pocket  would  contain  what  materials  ? — A 
large  percentage  of  arsenic. 

4754.  Not  all  arsenic  ?— No. 

4755.  Would  half  the  mass  be  arsenic  ? — ^It  might  be 
half  the  mass. 

4756.  That  would  be  a  very  large  quantity  to  be 
mixed  up  with  the  acid  ? — That  is  so.  With  100  tons 
of  acid  it  would  have  to  pass  in  the  form  of  vapoiir, 
and  in  that  case  it  would  be  infinitesimal.  I  do  not 
think  it  would  be  detected  in  the  acid  as  making  a 
marked  difference. 

4757.  {Sir  William  Church.)  If  that  is  the  case,  what 
is  your  object  in  examining  your  acid  after  manufac- 
ture ? — ^It  is  simply  in  giving  guarantees  to  customers. 
I  have  to  give  guarantees,  and  in  order  to  do  that  it  is 
absolutely  necessary  to  test  every  delivery.  I  have 
not  only  to  do  that,  but  for  some  customers  I  have  to 
Mamine  each  carboy. 

^58.  If  this  is  done,  the  only  reason  why  acid  made 
,i?om  pyrites  would  be  less  safe  would  be  the  possi- 
bility of  the  mixture  of  the  carboys  ? — That  is  so. 

4759.  If  you  had  to  test  your  acid  after  you  had 
manufactured  it,  and  if  the  manufacturer  from  pyrites 
tested  his  acid  too,  the  danger  would  be  only  in  the 
mixture  of  carboys,  carboys  of  impure  acid  getting  de- 
livered as  carboys  of  pure  acid  ? — That  is  so  ;  but  there 
is  also  another  thing  to  consider — ^that  a  chemist,  if  he 
found  a  small  quantity  of  arsenic  in  the  purified  pyrites 
acid,  might  pass  it  without  the  knowledge  of  his  em- 
ployer, and  the  employer  might  have  a  heavy  Jaim 
against  him  for  damages  if  it  were  found  out.  There 
is  a  double  risk  in  using  that  process. 

4760.  Is  there  not  also  a  risk  that,  not  you,  but  other 
maunf  acturers  of  brimstone  acid  may  give  their  guaran- 
tee without  a  careful  analysis  when  they  use  such  good 
materials  ? — ^I  have  considered  the  risk,  and  I  certainly 
find  the  risk  in  using  the  purest  materials  that  oould 
be  obtained  for  the  manixfacture  of  the  article  !S  the 
slightest. 

4761.  That,  of  coui-se,  one  accepts  at  once.  I  only 
suggest  that  where  a  person  was  in  the  habit  of  using 
such  pure  materials  that  no  contamination  was  found 
in  the  manufactured  article,  that  the  analysis  of  that 
manufactured  article  would  be  likely  to  be  less  care- 
fully conducted  than  where  it  was  known  that  certainly 
there  was  a  risk  of  it  ? — ^Yes,  there  is  the  possibility,  of 
course. 

4762.  {Chairman.)  The  pockets  of  arsenic  of  which 
you  spoke  are  very  rare? — Extremely  rare;  although 
I  have  used  hundreds  of  tons  of  Sicilian  brimstone  I 
have  never  seen  one  of  these  pockets  in  the  sulphur. 

4763.  It  would  be  manifest  in  sulphur  of  the  size 
that  you  use.  What  sized  pieces  do  you  use  ? — It  is 
broken  into  pieces  the  size  of  one's  fist. 

4764.  So  that  a  large  portion  could  not  escape  ob- 
servation ? — No. 

4765.  Is  it  a  diff'erent  colour  from  the  rest  of  the 
sulphur,  and  a  common  workman  shoving  it  in  with 
the  shovel  would  see  it? — ^Yes,  it  would  be  a  curiosity  to 
him. 

4766.  But  you  have  never  found  such? — I  have  never 
seen  it.    I  have  read  of  it  as  a  scientific  fact. 

4767.  {Mr.  Cosmo  Bonsor.)  Do  I  understand  that 
you  give  a  guarantee  with  every  delivery  of  acid  you 
send  out  ? — guarantee  that  it  is  made  from  brimstone 
and  that  it  is  free  from  arsenic. 

4768.  A  double  guarantee  ? — Yes. 
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4769.  {Chairman.)  Do  you  make  a  test? — I  put  it 
on  the  invoices.  It  has  to  be  initialled  by  the  chemist 
who  tests  it  before  the  invoice  is  sent  out. 

4770.  The  finished  product?— Yes  ;  it  is  possible  thai 
a  dirty  vessel  might  be  used  to  fill  it  into.  That  is  an 
additional  precaution  of  testing  the  article  before  it 
goes  out  of  the  works. 

477L  (Mr.  Cosmo  Bonsor.)  How  long  have  you  been 
giving  that  guarantee — ever  since  you  have  been  in 
business  ? — Ever  since  I  have  had  these  works.  I  have 
had  labels  like  these: — "Pure  Brimstone  Vitriol." 

4772.  Have  you  to  send  the  guarantee  free  from  ar- 
senic ? — No. 

4773.  Not  till  lately?— No. 

4774.  Since  the  epidemic  ? — ^Yes  ;  but  all  along  these 
kind  of  labels  have  been  put  on. 

4775.  {Chairman.)  Have  you  a  process  of  rectifica-  T..  O.  Vl 
tion  besides  the  manufacture  from  pure  brimstone  ? —  1j-  0-  V.f 
Yes  ;  I  have  two  classes  of  labels.  Some  of  them  have 
"Brown"  at  the  bottom,  which  means  B.O.V.,  and 
others  mean  R.O.V.  ;  it  means  this  is  98  per  cent., 
whilst  the  brown  is  80  per  cent;  of  sulphuric  acid,  the 
rest  being  water.    It  has  not  been  concentrated. 

4776.  Does  brown  indicate  other  impurities  ? — Or- 
ganic matter. 

4777.  The  rectified  is  purified  of  the  organic  matter  ?' 
— 'Yes  ;  it  is  distilled. 

4778.  There  are  some  volatile  gases  in  ordinary  sul- 
phuric acid.  Are  there  any  volatile  matters  in  this 
brown  oil  of  vitriol  ? — There  are  compounds  of  nitrogen 
which  are  expelled  in  the  rectification,  and  in  the  rec- 
tified acid  I  have  to  give  a  guarantee  that  it  is  fre» 
from  nitrogen  compounds  and  from  arsenic. 

4779.  To  be  used  for  a  drying  agent  in  chemistry  it 
must  be  freed  from  these  volatile   products  ? — ^Yes. 

4780.  {Chairman.)  What  is  the  specific  gravity  of  the 
B.O.V.  ? — Spec.  grav.  1-75  or  80  per  cent.,  and  the  rest 
water. 

4781.  Do  you  have  100  per  cent,  of  acid  ? — No ;  it 
is  not  possible  to  get  sulphuric  acid  100  per  cent.  You 
cannot  get  more  than  98  per  cent. 

4782.  As  a  drying  agent,  what  percentage  of  sul- 
phuric acid  would  there  be  ? — 98  per  cent. 

4783.  {Dr.  Whitelegge.)  Which  acid  do  you  supply 
for  the  manufacture  of  food  substances? — The  R.O.V,, 
and  that  which  is  free  from  lead.  The  E..O.V.  is  not 
free  from  lead. 

4784.  {Chairman.)  How  much  more  does  this  acid 
cost  than  the  first  product?^ — ^Twice  as  much  as  the 
B.O.V.    The  purification  of  the  lead  and  the  rectifica- 
tion make  it  twice  the  price. 

4785.  O'n  the  label  you  mention  arsenic  ? — ^Yes. 

4786.  You  did  not  mention  arsenic  on  the  labels  pre- 
vious to  this  scare  ? — No  ;  I  did  not  mention  it  in  the' 
guarantees. 

4787.  A  label  satisfies  which  contains  the  word  ai" 
senic,  but  your  corresponding  label  did  not  contain 
the  word  arsenic  a  year  ago  ? — No ;  it  was  only  guaran- 
teed made  from  brimstone. 

4788.  {Dr.  Whitelegge.)  You  did  not  mention  lead  be- 
fore the  epidemic,  did  you  ? — No. 

4789.  {Chairman.)  It  has  been  always  a  speciality  of 
your  works  to  make  the  acid  free  from  arsenic  ? — ^That 
is  so. 

4790.  Before  this  epidemic  occurred? — ^Yes. 

4f791.  You  considered  arsenic  before  the  epidemic 
occurred  ? — ^Yes. 

4792.  Was  it  regularly  tested  for  that  impurity  be- 
fore the  epidemic  ? — ^Yes. 

4793.  Even  before  the  epidemic  you  tested  all  the 
sulphuric  acid  that  yoa  gave  out  as  pure  for  arsenic? — 
Yes. 

4794.  Years  ago? — Yes. 

4795.  {Sir  William  Church.)  And  lead?— Now 

4796.  But  surely  the  danger  of  lead  was  very  much 
greater  than  the  danger  of  arsenic? — ^But  in  the  pro- 
cesses lead  is  generally  precipitated,  and  the  clear 
liquor  drawn  off.  I  believe  in  sugar  making  that  lead 
does  not  matter  as  an  impurity,  because  in  the  process 
used  the  lead  is  deposited  and  the  clear  liquor  is  drawn 
off,  and  contains  no  lead.    Some  people  require  it  also^ 
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free  from  lead,  ^ad  to  those  wlio  a«b  f-ot'  it  free  from 
lead  I  send  them  the  quality  I  have  shown  you. 

4797.  {Chairman.)  But  yoti  would  not  afjprove  of  it 

being  used  for  f ood-atufl's  unless  purified  from  lead  2 — 
I  do  not  guarantee  it.  Where  people  have  written 
asking  me  to  guarantee  the  acid  free  from  all  impuri- 
ties, I  always  replied  before  sending  any  that  my 
common  acid  is  free  from  arsenic  and  nitrogen  com- 
pounds, but  not  fi'om  lead.  It  contains  a  trace  of  lead, 
and  that  if  they  wish  it  freed  from  lead  they  must  have 
the  other  quality,  and  I  mention  the  price. 

4798.  The  lead  will  be  in  the  form  of  sulphate  of 
lead  dissolved  in  sulphuric  acid  ? — ^Yee. 

4799.  The  trade  journals  for  some  years  have  warned 
the  mailers  of  beverages  against  the  use  of  impure  sul- 
phuric acid? — ^Yes. 

4800.  You  have  extracts  fi'om  the  "  Mineral  Water 
Trade  Journal,"  September  17th,  1895  ?— Yes.  In  1895 
there  was  an  article  Lu  the  "  Mineral  Water  Trade 
Journal  on  the  "  Purity  of  Mineral  Waters,"  which 
I  can  read  :  "  The  purity  of  Mineral  Waters,"  thay  say, 
'■  The  attention  wliich  the  mineral  water  trade  is  ex- 
citing in  the  London  dailies  and  in  all  parts  of  the 
country,  consequent  on  the  agitation  against  the  inter- 
ference of  the  military  in  competition  with  civilian 
traders,  leads  us  to  the  consideration  of  the  important 
question  of  the  purity  of  the  beverages  so  popular  with 
our  countrymen.  The  purest  mineral  waters  are  pro- 
duced by  using  vitriol  made  from  brimstone,  and  no 
other  kind  should  be  used.  The  advantage  to  be  gained 
by  this  is,  that  it  is  absolutely  free  from  arsenic,  whereas 
the  common  quality  of  vitriol  is  made  from  pyrites 
which  contain  a  large  amount  of  arsenic,  and,  conse- 
quently, should  not  be  used  in  the  manufacture  of  a 
table  drink."  That  was  in  1895,  and  in  1900,  on  August 
17bh,  in  a  leading  article  in  the  same  juunial,  it  said  : 
''  The  question  of  arsenic,  as  an  'mpurity  in  vitriol, 
is  of  the  utmost  importance,  and  it  is  needless  to  tell 
our  readers  that  cases  have  frequently  occurred  of  ar- 
fecnic  poisoning  througli  drinking  mineral  waters  con- 
taining even  traces  only  of  that  injurious  substance, 
sometimes  with  fatal  results.  It  is  almost  impossible 
to  completely  purify  common  vitriol  made  from  pyrites, 
from  arsenic,  and  we  should  advise  all  mineral  water 
manufacturers  to  give  this  matter  their  serious  con- 
liidcration." 

4801.  Do  you  yourself  know  what  cases  are  alluded 
to  ? — I  do  not. 

4802.  (Mr.  Cosmo  Bonwr.)  Did  you  v/rite  that  article  ? 
— ^I  did  not.    This  is  a  leader. 

4803.  (Sir  William  Church.)  A  leader  from  a  trade 
journal? — Yes,  the  "Mineral  Water  Trade  Journal." 

4804.  Have  you  any  KnoTriedge  of  whether  that  is 
true,  that  cases  frequently  occur  of  arsenical  poisoning 
from  drinking  mineral  waters  containing  only  traces 
of  that  injurious  substance  ? — I  have  read  myself  in  the 
paper  of  a  ca.se  in  France  two  or  three  years  ago.  I 
do  not  remember  the  particulars  now.  The  mineral 
waters  had  been  the  cause  of  arsenical  poisoning  in  that 
case.  I  do  not  remember  the  paper  now,  but  it  was 
pointed  out  to  me  at  the  time. 

4805.  Have  any  cases  ever  been  recognised  in  this 
country  ? — .1  do  not  know  ;  this  was  in  France. 

4806.  There  havo  been  cases  of  disease  recognised  as 
occurring  from  mineral  waters  in  this  country  1 — can- 
not say  with  certainty  about  that. 

4807.  Are  not  you  a\vare  there  have  been  many  cases 
in  which  lead  poisoning  has  arisen  from  mineral  waters  ? 
—Yes. 

4808.  I  have  never  heard  of  a  case  of  ar.'^enical  poison- 
ing ;  I  will  not  say  they  have  not  been  recorded  ;  but 
there  have  be^  fi«»es  of  lead  poison itig1-^T»s. 

4809.  {Dr.  Whitdcgge.)  Hjw  does  the  arvenic  get  -into 
the  mineral  wataa*  fnom  the  eulphMric  iw»i<l*— -1  do  not 
know  exactly  the  processes  that  the  mineral  water 
manufacturers  adopt,  whether  any  of  them  use  the 
sulphuric  acid  direct  ;  that  is,  bring  it  in  contact  with 
the  beverage  that  is  drunk.    It  is  possible  they  do. 

4810.  If  they  only  use  it  for  generating  the  car- 
bonic acid  gas  ? — Then,  unless  they  use  a  metallic  vessel 
for  generating  that  gas,  or  some  metal  gets  in,  they 
are  not  likely  to  get  the  arsenic  over  with,  the  car- 
bonised gas.  I  know  that  sulphuric  acid  is  used  by 
workpeople  as  a  drink  in  summer.  I  have  Itnown  work- 
people for  tlie  last  ten  years,  ©very  summer  to  put  a 
few  drops  of  sulphuric  acid  in  a  glass  of  water  and  drink 
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that  in  preference  to  plain  water.  It  gives  the  wate;. 
just  a  sour  taste. 

4811.  You  havo  examined  a  good  many  samples  of 
acid  made  from  spent  oxide? — I  have. 

4812.  Has  your  experience  in  general  been  as  un- 
favourable as  in  the  particular  instances  you  have  shown 
us  ?  Would  you  say  that  spent  oxide  generally  con- 
tained notable  quantities  of  arsenic? — Yes. 

4313.  And  that  acid  made  from  spent  oxide  is  usually 
largely  charged  with  ar--enic? — That  is  to  say,  largely 
charged  ?  I  do  not  consider  these  specimens  I  have 
shown  you  to  be  large  quantities. 

4814.  But  do  you  tliink  them  fair  samples  ? — I  think 
one  of  them  is  above  the  average  as  regards  purity,  whilst 
the  other  one  is  rather  below  the  average.  One  of  them 
is  bad,  and  I  liave  not  found  many  as  bad  as  that.  One 
of  them,  howaver,  is  better  than  the  average. 

4815.  {Chairman.)  Where  does  the  arsenic  in  the 
oxide  acid  come  from  ? — It  must  come  over  from  the 
bog  ore  which  is  used  for  purifying  the  gas,  and  which 
absorbs  the  sulphuretted  hydrogen,  or  from  the  pyrites 
in  the  coal,  which  is  carbonised,  and  must  pass,  in  that 
case,  along  with  the  sulphuretted  hydrogen  as  arseniu- 
retted  hydrogen,  and  be  absorbed  in  the  gas  purifiers. 

4816.  What  do  you  mean  by  bog  ore  ? — Bog  iron  ore  ; 
a  hydrated  oxide  of  iron  which  is  used  for  absorbing  the 
sulphuretted  hydrogen  from  coal  gas. 

4817.  And  is  it  liable  to  contain  arsenic  ? — I  think  so. 
That  is  one  reason  I  give  for  the  acid  containing  arsenic. 

4818.  We  should  like  to  have  on  record  the  prices  of 
oil  of  vitriol  ? — My  selling  prices  for  brimstone  vitriol 
at  my  works,  last  year,  were  :  B.O.V.,  35s.  to  40s.  per 
ton;  R.O.Y.,  £3  15s.  to  £4  per  ton.  The  selling  prices 
of  pyrites  acid  were:  B.O.V.,  253.  to  30s.  per  ton; 
ll.O.'V.,  £2  15s.  to  £3  5s.  per  ton.  During  the  laet 
few  years  I  have  bought  for  an  aniline  dye  manufsic- 
turer  large  quantities  of  pyrites,  B.O.V.  at  28s.  6d.  per 
ton,  delivered  into  consumer's  works,  half  a  day's  cart- 
ing distance,  and  so-called  non-arsenical  acid  at  32s. 
per  ton,  delivered  nearly  a  day's  journey. 

4819.  You  have  tried  100  samples  and  consider  that 
brimstone  vitriol  made  irom  either  of  the  sources  you 
have  mentioned  is  absolutely  safe  for  use  in  the  pre- 
paration of  articles  for  human  consumption  so  far  afl 
ar.senic  is  concerned  ? — That  is  so. 

4820.  Selenium  is  said  to  occur  in  pockets  in  Sicilian 
brimstone.  Have  you  met  with  selenium? — ^Selenium 
is  a  substance  about  which  so  littie  is  known,  and  the 
distinctions  between  selenium  and  arsenic  are  so  diffi- 
cult to  make  out,  that  I  am  not  able  to  say  anything 
about  that. 

4821.  Would  it  not  show  in  the  colour  in  the  Marsh 
test,  or  in  the  Reinsch  test? — I  have  bought  chemically 
pure  selenium  and  dissolved  it  in  sulphuric  acid,  and 
applied  many  tests  for  arsenic  to  that  sulphuric  acid,  and 
I  have  found  that  it  gave  all  the  tests  almost  exactly 
the  same  as  arsenic.  But  I  am  -not  able  to  say  whether 
that  selenium  was  pure  or  whether  it  contained  arsenic, 
wiiich  is,  in  my  opinion,  a  very  liable  contamination. 

4822.  {Dr.  Whitclcfige.)  Was  your  suiphuric  acid  free 
from  arsenic  ? — Yes,  it  was  quite  free. 

4823.  Was  the  selenium  deposited  in  the  tube  as  a 
brick-red  colour? — No,  it  was  brown,  and  I  got  very 
large  deposits. 

4324.  {Chairman.)  'Not  more  reddooking  than  the 
arsenic  ? — Not  much. 

4825.  Do  you  consider  then  that  selenium  would  ehow 
practically  the  same  as  arsenic  in  these  tests  ? — I  am 
not  able  to  speak  witli  certainty  about  selenirun,  be- 
cause so  little  is  known  about  it.  I  have  tried  to  get 
as  much  information  as  I  could  dbout  it,  and  »boKt 
metliods  of  testing  selenium  and  selenium  products,  ]*»t 
there  is  so  little  pubhshed,  and  so  little  has  been  dwa*:? 
with  it,  that  I  cannot  say  anything  definite. 

4826.  {Sir  William  Church.)  You  had  no  experience 
of  it  before  this  poisoning  scare? — I  worked  with 
before  this  poisoning  scare. 

4827.  With  what  object? — ^I  started  a  resear<'.h  on  th:- 
prpperties  cf  selenium  and  selenium  compounds,  but  i 
had  not  time  to  compl.°-te  it. 

4828.  An  independent  research  ? — Yes  ;  it  was  bs- 
cause  so  little  was  known  of  sielenium  and  so  litflo  was 
published  in  the  literature  that  I  was  undortakini., 
some  research  wort. 
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4829.  Ihose  were  purely  scientific  researches,  not  in 
any  way  connected  with  your  occupations  as  a  manu- 
facturer and  chemist  ? — They  were  not. 

4830.  {Dr.  Whitdegge.)  If  you  examined  samples  of 
your  sulphuric  acid  for  arsenic  and  found  a  trace  of 
arsenic  in  it,  what  would  you  do;  would  you  purify  it? 
— -No,  I  should  send  it  to  bleachers  or  dyers,  who  also 
buy  from  me. 

4831.  (Sir  William  Church.)  Therefore,  there  is  a 
chance  of  your  carboys  getting  mixed  the  same  as  in 
an  ordinaiy  manufactory? — Ko,  the  quantity  of  im- 
purity is  so  minute  in  any  of  these  tests  that  it  is  only 
a  question  one  might  say  of  degrees  of  infinity. 

4832.  Clearly  if  you  do  put  any  aside  as  not  being 
pure  acid  there  is  the  same  risk  of  carboys  getting 
mixed  in  your  works  as  in  others  ?  Perhaps  not  so 
great  a  risk  ? — A.s  a  matter  of  fact,  I  have  never  put  any 
aside  for  impurity  through  arsenic,  but  only  through 
nitrogen  compounds  and  lead,  and  these  are  not  of 
consequence  in  the  manufacture  of  glucose. 

4833.  (Mr.  Cosmo  Bongor.)  Did  you  ever  supply  Bos- 
tock's  ? — No. 

4834.  Did  you  call  upon  them? — I  have  quoted  for 
them. 

4835.  Over  the  price  ? — A  little  over. 

4836.  Your  price  waiS  a  little  higher  ? — Yes,  slightly  ; 
I  believe  about  two  shillings  per  ton. 

4837.  Do  you  supply  sugar  refiners  at  all  ? — I  supply- 


people  who  use  it  for  the  same  process  as  sugar  re-  jy-^.^ 
hners,  or  manufacturers  of  invert  sugar.  Morri 

4838.  Is  this  acid  used  at  all  in  tlie  process  of  making 
flaked  malt,  do  you  know  ? — Not  to  my  knowledge.        ""   '_ 

4839.  It  is  purely  for  the  conversion  of  sago  and  rice 
into  glucose  ? — Yes,  into  glucose  and  vinegar. 

4840.  Distillers  used  it  considerably,  too,  do  not 
they  ?  Do  not  they  convert  their  maize  and  other 
grains  in  that  way? — I  believe  so. 

4841.  Do  you  supply  any  of  them? — No,  not  dis- 
tillers. 

4842.  (Chairman.)  You  have  tendered  to  Bostock  for 
sulphuric  acid  ? — Yes,  but  only  since  their  name  ap- 
peared in  the  paper. 

4843.  You  never  tendered  to  them  before? — No.  I 
tendered,  I  think,  in  November  last,  before  much  in 
quiry  was  made  into  the  matter. 

4844.  (Mr.  Cosmo  Bonsor.)  Might  I  ask  you  howyom 
trade  is  worked ;   is  it  worked  by  travellers  or  circu 
lars  ? — By  travellers. 

4845.  I  presume  the  travellers  know  pretty  well  each 
chemist's  customers  and  do  not  call  very  much  upon 
the  other  men's  customers  ? — Yes. 

4846.  It  is  more  or  less  of  a  ring,  I  presume  ? — That 
is  so.  I  may  add  that  my  travellers  have  always  made 
a  point  of  warning  these  people  against  the  use  of  pyrites 

acid  on  account  of  the  danger  of  arsenic. 

4847.  Did  your  travellers  go  to  Bostock's  and  tell 
them  that?— No. 


Professor  Sheridan  Delepine,  Professor  of  Pathology,  Owens  College,  Manchester,  called  ;  and  Examined. 


p    ,  4848.  (Chairman.)  You  are  Professor  of  Pathology 

S  Ddiryine    ^^"^  Director  of  the  Pathological  Laboratories  at  the 
'■^    *  Owens  College,  Manchester? — 'I  am. 

4849.  You  are,  I  believe,  frequently  consulted  by 
aanitary  authorities  in  Lancashire,  and  you  have  been 
doing,  with  the  assistance  of  Dr.  Ooutts  and  others, 
a  considerable  amount  of  research  work  upon  arsenic 
in  beer,  at  tlie  request  of  the  Town  Council  of  Salford? 
—Yes. 


same  way.  The  results  of  such  calculations  may  be 
tabulated  as  follows  :  — 

I. — Administr.vtion  by  the  Rectum. 


Peri])heral 
neuritis 
and  higher 
alcohols. 


4850.  We  have  heard  from  Dr.  Tattersall  that  on  the 
16th  of  November  he  consulted  you  in  oonnectdon  with 
the  outbreak  of  peripheral  neuritis  in  Salford,  in- 
formiing  you  that  beer  had  fallen  under  suspicion.  In 
the  first  instance,  I  understand,  as  you  were  told  that 
samples  of  the  suspected  beer  had  been  analysed  and 
found  to  contain  no  poisonous  substtance,  you  turned 
your  attention  to  the  possible  presence  of  certair 
higher  alcoihols.  Oan  you  tell  us,  in  order  to  dispose 
of  this  part  of  the  question,  what  ground  you  have  foi 
thinking  that  peripheral  neuritis  might  be  caused  by 
higher  alcohols  ? — Yes  ;  but,  as  a  matter  of  fact,  I  still 
maintained  my  belief  that  metallic  poison  was  the  cause 
of  the  outbreak ;  but,  taking  in  account  the  results  of 
the  analyses  which  had  been  given  as  a  indication  that 
this  theory  might  prove  to  be  correct,  considered  the 
higher  alcohol  theory.  This  theory  appeared  improba- 
ble, for  only  a  very  small  amount  of  these  alcohols 
could  be  generated  during  the  ordinary  fermentafion  of 
wort,  and  there  was  not  the  slightest  reason  to  believe 
that  a  number  of  brewers  had  adulterated  their  beer 
with  raw  spirits,  which  would,  of  course,  introduce  the 
higher  alcohols,  there  was,  however,  a  remote  possibility 
of  some  new  method  of  fermentation  having  been 
adopted,  or  of  some  unsuspected  change  in  the  yeast, 
that  might  give  rise  to  a  greater  proportion  of  higher 
aloohols  than  normal.  Eiaymann  and  Kruis  have 
shown  that  certain  yeasts  grown  under  abnormal  con- 
ditions may  form  amylic  aoohol,  acetalddiyde,  and  fur- 
furol  (Joergensen,  Les  Micro-organisms  de  la  Fermen- 
tation. Transl.  by  P.  Freund.  Paris,  1899,  p.  182). 
Some  researches  conducted  under  my  direction  in  1894- 
95  by  Dr.  W.  J.  Kerr  had  indicated  that  the  adminia- 
tration  of  various  alcohols  was  usually  followed,  in 
rats,  by  symptoms  resembling  those  of  beginning'  alco- 
holic paralysis.  Such  eflfeat.s  were  produced  _  by  doses 
smaller  in  the  case  of  amylic  alcohol  than  in  that  of 
the  lower  alcohols.  On  the  supposition  that  these  alco- 
hols have  the  same  effect,  on  man  as  they  have  on  rats, 
one  mar  calculate,  on  the  basis  of  the  dose?  given  to 
rats  of  ' known  weight,  the  quantities  which  a  man 
weii^hing  1401bs.  would  require  to  be  influenced  in  the 


Experi- 
ment. 

Duration 

of 
Experi- 
ment. 

No.  of 
Doses. 

Average 
Dose.  * 

Daily 
Average.* 

Jlethylic  Alcohol 

XII. 

45  days  - 

35 

16  oz. 

i2-5  oz. 

XIII. 

eo   „  - 

47 

17  „ 

13-7  „ 

XIV. 

75    „  - 

60 

18  „ 

13  „ 

Ethylic  Alcohol 

III. 

70    „  - 

55 

13-6  „ 

10-6  „ 

IV. 

70    „  ■ 

55 

11  „ 

8-5  „ 

V. 

60    „  - 

48 

17  „ 

13-9  „ 

Amylic  Aleohcl 

XVI. 

20    „  - 

15 

3-7  „ 

2-8  „ 

XVII. 

32    „  - 

24 

5-5  „ 

3  „ 

XVIII. 

23    „  - 

18 

5-5  „ 

3  „ 

II. — Administration  by  the  Mouth. 

Experi- 
ment. 

Duration 

of 
Experi- 
ment. 

No.  of 
Doses. 

Average 
Dose. 

Daily 
Average. 

Methylic  Alcohol 

XXIV. 

30  days  - 

20 

18  oz. 

12-2  oz. 

Ethylic  Alcohol 

XXIII. 

52    „  - 

42 

16-6  „ 

13  „ 

Amylic  Alcohol 

XXV. 

60    „  ■ 

47 

7  „ 

5-4  „ 

4851.  What  does  the  average  dose  mean? — The 
amount  which  was  given  at  one  time,  and  the  daily 
average  is  an  equalisation  of  all  these  doses,  admitting 
that  they  were  taken,  equal  daily  doses. 

4852.  Calculated  from  the  proportion,  as  the  weight 
of  tlie  rat  is  to  1401bs.,  so  is  the  dose  yoa  gave? — ^Yee, 
the  table  gives  the  amount  which  a  man  would  have  to 
take  to  absorb  the  same  amount  of  alcohol  that  a  rat 
was  taking.    The  peculiarity  of  the  paralytic  symptoms 

*  The  doses  represent  the  amount  of  absolute  alcohol 
r'i\'en  in  each  case.  The  methylic  and  ethylic  alcohols 
were  diluted  with  four  times  their  weight  of  water.  The 
amylic  with  three  times  its  weight  of  olive  oil. 
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produced  in  all  these  cases  was  that  they  followed 
rapidly  after  the  administration  of  large  doses  of  alcohol 
and  gradually  disappeared  afterwards.  The  outbreak 
vr.  I!»ul  i2ivestigation  showed  symptoms  very  different  from  those 
which  I  observed  in  those  rats. 

4853.  Would  the  correspondinff  amounts  of  alcohol 
necessary  to  produce  similar  poisoning  in  man  be  very 
large  indeed  ? — Yes,  the  experimental  doses  were  very 
large,  and  the  alcoholic  strength  of  the  solution  was 
much  higher  than  that  of  beer.  The  rats  were 
never  kept  alive  for  more  than  three  months,  and  it  is 
possible  that  smaller  doses  frequently  repeated  and 
given  for  a  greater  length  of  time  might  have  given 
rise  to  more  lasting  paralysis.  The  symptoms  in- 
dicated central  rather  than  peripheral  changes.  That 
is  to  say,  the  hind  limbs  were  paralysed  first,  then 
gradually  the  fore  limbs  ;  then  the  hind  limbs  would 
recover,  and  afterwards  the  fore  limbs.  There  was  a  per- 
fect equality  of  the  symptoms  on  both  sides  of  the  body. 
The  amount  of  alcohol  necessary  to  produce  the  symp- 
toms was  greater  in  the  case  of  methyl  alcohol  than 
in  the  case  of  ethyl  alcohol  ;  amylic  alcohol  acted  in 
much  smaller  doses  than  either  of  the  above.  All  these 
quantities  were  distinctly  larger  (and  in  the  case  of 
amylic  alcohol  very  much  larger)  than  the  amount  that 
might  be  expected  to  be  present  in  a  gallon  of  light 
beer.  I  am  not  speaking  now  of  strong  beer  containing 
10  per  cent,  of  alcohol  or  more. 

4854.  It  seems  unlikely  that  there  would  be  found  in 
any  community  a  sufficiently  large  number  of  persons 
capable  of  drinking  an  amount  of  beer  large  enOngih  to 
account  for  the  widespread  outbreak  of  disease,  and 
that  the  beer  also  shooild  contain  such  a  large  quantity 
of  a  form  of  alcohol  which  is  quite  foreign  to  ordinary 
beer  ? — Yes,  and  as  a  matter  of  fact,  we  know  now  that 
many  moderate  drinkers  did  not  escape.  The  alcoholic 
theory,  though  not  unreasonable,  was  therefore  in- 
sufficient. 

4855.  (Dr.  Whitelegge.)  What  you  observed  was  a 
central  rather  than  a  peripheral  change,  I  understand  ? 
— Yes. 

4856.  So  that  it  would  be  hardly  peripheral  neuritis  ? 
— It  is  very  difficult  to  recognise  in  the  early  stages 
the  share  taken  by  nerve  centres. 

4857.  But  you  regard  it,  do  you  not,  as  really  central 
and  not  peripheral  ?— Yes.  It  may  be  that  arsenical 
paralysis  is  also  partly  central.  The  nerves  as  well  as 
the  central  nervous  system  are  affected  in  the  later 
stages,  but  it  is  difficult  to  say  exactly  how  much  the 
one  precedes  the  other.  But  the  symptoms  were  cer- 
tainly very  different. 

4858.  (Chairman.)  You  conclude  that  the  alcoholic 
theory,  though  not  unreasonable,  was  insufficient? — 
Quite. 

4859.  I  understand  that  you  were  also  considering 
the  possibility  of  other  causes  of  the  illness,  such  as 
toxin  f)roduced  by  bad  yeast,  when  you  learned  of  the 
discovery  of  arsenic  by  Dr.  Reynolds  ? — Yes.  I  was 
making  preparations  for  an  investigation  of  all  the 
causes  which  appeared  possible,  metallic  poisons  being 
the  most  likely  in  my  mind  ;  but  I  took  steps  to  inves- 
tigate any  other  possible  causes  in  case  the  more  likely 
cause  failed.  But  within  four  days  of  my  consultation 
with  Dr.  Tattersall  I  heard  that  Dr.  Reynolds  had 
found  that  the  incriminated  beer  contained  arsenic. 
The  importance  of  the  discovery  of  arsenic  by  Dr. 
Reynolds  was  evident,  and  I  at  once  offered  Professor 
Dixon  Mann,  who  had  given  me  the  information,  one 
of  my  samples  to  verify  the  fact  ;  this  lie  did  on  the 
21st  of  November,  when  he  entirely  confirmed  Dr. 
Reynolds'  discovery.  We  had  no  difficulty  in  proving 
the  presence  of  a  large  quantity  of  arsenic  in  the  beer 
(see  Table  I.,  Samples  A,  B,  and  C,  .Appendix  No.  12  ), 
and  a  more  complete  knowledge  of  the  skin  symptoms 
to  which  attention  had  not  previously  been  directed, 
made  it  clear  that  a  cause,  if  not  the  sole  cause,  of  the 
outbreak  had  been  found. 

4860.  This  table  you  referred  to  is  contained  in  the 
pamphlet  which  I  hold  in  my  hand  ? — Yes.  It  is  the 
same  as  Table  I.  to  the  special  report  to  the  Salford  Town 
Council  :  "On  an  Epidemic  of  Arsenical  Poisoning  from 
Beer,  1900,"  by  Dr.  Tattersall,  and  a  "Report  of 
Chemical  Investigation "  by  myself. 

4861.  May  we  take  these  tables  as  not  requiring  cor- 
rection according  to  your  present  knowledge  ? — I  have 
not  noticed  yet  any  error 

4576. 


4862.  We  will  take  these  tables,  then,  as  given  in  f^?'t' ■ 
evidence? — There  are  three  main  columns.    The  first  ^-  I^<^l^^t' 
column  gives  the  parts  in  ten  millions  so  as  to  make  all  29  IMar.  19il. 

the  analyses  comparable  for  practical  purposes  ;  the   

number  of  grains  per  gallon  is  given  in  the  second 

column.    One  and  a-half  grains  per  gallon  was  the 
maximum  found. 

4863.  What  does  the  word  "  private  "  mean  ? — That 
this  sample  of  beer  had  been  sent  to  me  by  another 
medical  officer  of  health  and  was  not  one  of  Dr.  Tat- 
tersall's  samples.    It  was  from  Hyde  in  Cheshire. 

4864.  Is  it  known  from  what  brewery  it  came  ? — It 
is  known,  but  I  am  not  at  liberty  to  mention  it  because 
I  got  it  privately.  I  know  that  Bostock's  sugar  was 
used  there. 

4865.  I  see  you  mention  Munich  and  Vienna  beers  Xo  arsenic 
with  no  traces  of  arsenic  ? — I  could  not  find  any  trace  found  in 

of  arsenic  in  either  of  those  beers.      The  first  thing  I  Munick  and 

did  at  the  beginning  of  the  inquiry  was  to  try  and  find  Vieuna 

any  beer  free  from  arsenic,  and  I  obtained  beers  from  beer», 

various  parts  of  the  country  and  from  the  Continent. 

The  only  two  beers  in  which  I  found  at  that  time  no 

trace  at  all  of  arsenic  were  one  sample  of  dark  Munich 

beer,  which  I  have  used  since  as  a  standard  and  for  the 

dilution  of  other  substances,  and  a  light  lager  or  Vienna 

beer. 

4866.  Did  you  find  in  any  other  beer  you  tested  beer  or  a  few 
absolutely  free  from  arsenic? — ^A  few  beers  obtained  Englisk 
afterwards  were  occasionally  free.  beers. 

4867.  What  about  the  one  marked  N.  ?— N.  con- 
tained apparently  no  arsenic,  but  I  was  not  certain  it 
was.  entirely  free.  When  tested  by  Reinsch's  method 
it  did  not  leave  the  copper  as  clean  as  the  Munich 
beer,  but  there  was  not  enough  arsenic  there,  if  any,  to  , 
allow  of  a  sublimate  being  obtained. 

4868.  Would  you  say  there  waiS  less  than  1-lOOtih 
of  a  grain  ,per  gallon? — I  should  say  less  than  l-500th. 
I  would  not  like  to  give  any  number.  I  give  this  only 
as  a  kind  of  rough  inference  from  the  appearance  of  the 
copper. 

4869.  (I>r.  Whitelegge.)  Is  it  not  the  fact  that  othei 
causes  besides  arsenic  nilgiht  affect  the  copper  ? — -Ye*  ; 
that  is  what  anakes  it  absolutely  mrpossible  to  say 
v^ih.ether  there  was  or  was  not  arsenic  present  in  very 
m'nute  traceis.  If  there  bad  been  no  possibility  of  any 
other  substance  giving  .a  dark  colour  to  the  copper  on« 
would  have  said  there  was  certainly  a  trace  of  arsenic. 

4870.  The  only  suggestion  of  arsenic  is  due  to  th« 
discolouration  of  the  cioinper,  whiclH  might  have  be»n 
due  to  another  cause? — Yes. 

4871.  {Chairman.)  In  the  beer  marked  K,  you  found 
no  arsenic? — I  found  only  a  trace. 

4872.  Was  tiliatt  discolouration  of  tJie  copper  or  actual 
crj'stals? — When  I  put  down  a  trace,  there  was  actually 
a  sublimate  obtained,  but  so  silig'ht  tliat  it  was  a 
difficult  thing  to  estimate  the  quantity. 

4873.  {Mr.  Cosmo  Bon. so r.)  VThj  did  you  go  to  Muniek 
and  Vienna? — The  only  reiaso<n  I  went  to  Muniok 
was  that  there  was  an  imiport-er  in  Manchester  froua 
whoni  I  could  get  genuine  German  beers  easily.  I  tri«  l 
to  get  beer  direct  from  the  Continent,  but  I  found  it  waii 
difficult.  I  went  to  Munich  because  I  knew  there  was 
a  strict  law  there  prohibiting  entirely  the  use  of  malt 
substitutes.  I  thought  that  by  going  to  a  country  whef » 
the  law  was  very  strictly  enforced  I  might  probably  g«k 
an  idea  of  what  beer  ftroduced  under  those  conditioa* 
would  be  like. 

4874.  {Chairman.)  When  you  oomimenoed  the  inquiTy, 
cl'd  you  find  arsenic  in  large  quantities  in  your  biaf 
samples  ? — ^Yes  ;  and  we  found  that  the  poison  was  suffi- 
oienlbly  abundant  to  make  its  detection  easy  in  l»»i 
tfoan  half  a  tupibler  of  'certain  beer.  Nothing  hui  *u 
artificial  product  used  in  large  quantity  ooukl 
account  for  such  a  oontaminiation.  Of  the  artifieiai 
products  used  for  brewing  purposes,  brewiug 
sugars  are  the  only  ones  wJiioh  axe  used  iu 
large  quantities.  I  therefore  cuncluded  at  once  that 
the  brewing  sugars  had  most  .proibably  been  the  m-^ian 
of  introduioing  arsenic  into  the  beer.  Glucose  had  b»en 
previously  shown  to  contain  at  times  a  large  amount 
of  arsenic,  derived  from  impirre  sulphuric  acid. 

4875.  Had  that  been  found  before  the  outbreak  of 
the  epidemic? — I  knew  it  had  been  found  previouslj 

Z  2 


180 


ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


S.  D'  /'  nine. 
29  Mai-.  iQOI. 


Arsenic  i.i 

Nicllolf-'rwi 

acid. 


Arsenib  la 

Bastofk 
gbicose. 


by  some  observer,  and  I  have  found  since  then  th^ 
exact  reference  to  his  work. 

4876.  Oan  jou  tell  us  lirst  about  the  sulphuric  acid  ? 
— I'iie  sulphuric  acid  I  found  not  only  to  oontaji  a 
large  amount  of  arsenic  but  also  to  be  actually  super- 
saturated with  the  j>oison.  Part  of  the  arsenious  acid 
had  separated  from  the  acid  in  the  shape  of  a  white 
precipitate.  The  natm-e  of  that  precipitate  was  at  first 
a  matter  of  doubt.  It  was  neither  sulphate  of  lead,  . 
nor  sulphate  of  iron  or  lime.  I  ultimately  discovered 
that  it  was  coonposed  of  arsenious  acid  or  of  some  sub- 
etance  composed  almost  entirely  of  arsenious  acid.  I 
was  able  to  obtain  a  precipitate  having  the  same  pro- 
perties  by  supersaturating  pure  sulphuric  acid  with 
pure  arsenious  acid.  The  precipitate  was  also  found 
by  actual  analysis  to  contain  more  than  twice  as  much 
arsenic  as  the  fluid  above  it.  This  fact  was  communi- 
cated to  the  members  of  the  Brewers'  Committee, 
when  they  visited  my  laboratory  on  the  8th  of  Decem- 
ber. Since  tlien  Professor  Campbell  Brown  has  con- 
irmed  the  view  stated  above  and  made  a  most  interest- 
-ng  research  on  the  subject.  With  his  permission  I 
■will  read  part  of  a  Idbter  which  I  received  from  him 
on  the  9th  oi  Febniary,  "  I  have  got  the  most  beauti- 
ful proof  that  the  needles  in  tlie  B-O.V.  deposit 
are  pure  As^Og,  essentially.  I  have  seen  these  rhombic 
prismatic  needles  (afterwards  proved  to  be  practically 
free  from  Calcium  and  Iron,  or  only  containing  traces), 
break  up  into  strings  of  octahedra  flattened  at  two  sides. 
These  in  the  solution  containing  some  arsenic,  grew 
into  larger  perfect  octahedra.  The  needles  broke  up 
(like  the  yelloTv  Hgia  does)  into  the  smaller  red  crystals 

.  .  .  .  I  find  that  the  formation  of  the  labile 
rhombic  prism  form  has  already  been  observed  from  a 
potash  solution  supersaturated  with  arsenions  acid."  I 
had  therefore  found  that  sulphuric  acid  contained  an 
amount  of  arsenious  acid  much  more  than  sufficient  to 
account  for  all  the  arsenic  present  in  the  sugars,  and 
that  certain  bremng  sugars  contained  enough  arsenic 
to  explain  the  large  quantity  of  that  substance  present 
in  the  beer. 

4877-9.  I  believe  you  asked  Dr.  Coutts  to  test  glucoses 
for  arsenic  ? — ^Tes.  Dr.  Coutts  is  one  of  my  assistants 
engaged  in  this  work,  and  immediately  I  received 
samples  of  glucose  from  the  brewers  i  asked  him^  at 
once  to  test  for  arsenic,  and  on  the  same  evening 
(November  22nd)  he  found  a  large  amount  of  arsenic. 

4880.  Did  he  test  in  your  own  laboratories? — ^Yes. 
He  found  a  large  amount  of  arsenic  in  one  of  the  three 
samples  wihich  had  reached  us  the  same  day.  Ihere 
was  a  very  mai-'ked  diflerence  between  that  sample  of 
glucose  and  the  other  samples  of  glucose  we  received 
a)t  the  same  time. 

4881.  Is  No.  2.3  of  Table  4  (Appendix  12)  the 
specim.en  ? — ^Yes,  the  actual  specimen.  That  is  a  table 
giving  the  amount,  of  arsenic  found  in  various  brewing 
sugars,  including  that  one. 

4882.  No.  23,  yellow,  6,000  parts  by  weight  in  ten 
millions? — Maldng  4  l-5th  grains  of  arsenic  per  lb.  of 
glucose. 

4883.  The  greatest  number  I  see  in  this  table  is  9,500 
parts  in  ten  millions,  that  is  to  say,  9^  parts  by  weight 
in  10,000,  in  one  of  the  Bostock  sugars  ? — ^Yes. 

4884.  Had  that  sugar  been  suspected  or  tested  before 
to  f'our  knowledge  1 — Not  that  I  know  of-  That  glucose 
w^e  got  aimongst  the  second  lot  o'l  samples  -n^hich  had 
been  collected  by  Dr.  Tattersall.  Immediately  Dr. 
Taittersall  heard  of  my  finding  arsenic  in  sample  23, 
he  enquired  as  to  the  source  of  that  irlucose,  and  the 
day  after  I  had  reported  to  him  went  to  Liverpool,  to  the 
factory  from  wihich  that  glucose  had  been  bought,  and 
c*olleoted  the  other  samples  of  glucose,  dark  brown, 
pale  yellow,  yellowish  white,  and  the  various  samples 
of  glucose  he  could  obtain  from  Bostock's  factory. 

'4885.  Was  that  9^  parts  in  10.000  found  by  a  rigor- 
ous quantitative  analysis? — ^Tes. 


4839.  Wliioh  Tras  also  Bc3toek's  ?-^Yes. 
4890.  1  see  in  Table  4  a  sample  froin  brewery  A,  with  ^■ 


I'rof. 
jJclepi; 


5.  And  not  merely  bv  estimating  the  appearances 
of  the  sublimates? — ^Yes,  by  comparison  with  standard 
sublimates  ;  I  consider  this  is  a  very  rigorous  analysis 
because  it  allows  one  to  find  differences  of  less  than 
1,000th  part  of  a  grain. 

4887.  That  was  practically  one  part  in  1,000? — Yes  ; 
and  this  is  not  over-esitimated. 

4888.  Is  that  the  largest  quantitv? — Yes:  it  is  the 
largest  quantity  we  have  found  in  a.ny  of  the  brewinT 
sugars,  the  next  one  being  6,000  in  ten  million.s.  ° 


an  aswai*k,  marked  6,000  part^  per  ten  million — No.  2\)  'sinj-  jc 
23  ? — That  is  the  first  sample  which  gave  us  the  clue  to  1  '  ' 
the  origin  of  the  arsenic  in  the  beer. 

4891.  Do  you  knov^  for  certain  the  origin  in  tliat 
sugar  ? — ies;  it  came  from  Bostock's.  All  the  samples 
which  are  marked  with  an  asterisk  have  been  found  to 
have  come  from  Bostock  or  have  been  obtained  from 
Bostock's  themselves- 

4892.  I  see  four  specimens  of  sugtars  from  different 
breweries,  two  of  .which  contained  apparently  not  a 
trace,  and  the  other  two  contamed  ten  and  seven 
respectively  in  ten  millions.  Were  those  Bostock's  ? — 
They  were  Bostock's. 

4893.  The  four  almost  quite  free  from  arsenic  were 
not  Bostock's? — They  were  not. 

4834.  Do  you  know  where  they  came  from? — I  did 
know,  but  I  cannot  remember  now.  I  should  tliliik  it 
was  from  Gartoii,  Hill,  and  Co. 

4895.  Ca.n  you  tell  us  more  definitely  wthere  they 
came  from  by  referring  to  your  notes? — ^Yes  ;  and  I 
will  let  Dr.  Buchanan  know.  I  think,  however,  that 
it  would  be  better  for  Dr.  Tattersall  to  give  the  origin 
of  those  samples,  as  I  have  really  no  right  to  give  the 
origui  of  any  that  I  received  from  him.  I  was  doing  this 
work  for  his  authority. 

4896.  Then  I  see  invert  sugars  here  made  from  cane  In  Bosto( 
sugars  by  the  action  of  sulphur-lc  acid? — Yes.  invert  su 

4897.  You  have  as  much  as  2,000  in  two  of  these, 
both  of  the«i  from  B'ostocik's  ?— Yes.  ' 

4898.  Is  some  of  that  sugar  crystalisable  ? — Some  of 
the  samples  weseicrystalised.  I  fiave  not  tested  whether 
the)  others  were  crystalisable.  Some  of  them  Avere  in 
solution. 

4899-  I  see  one  of  them  containing  2,000  was  cry^s- 
tailised  ;  was  it  dry  crystals? — It  was  like  honey  which 
has  set,  crystalised  honey  which  has  been  kept  for  some 
time,  opaque,  semi-solid. 

4900.  One  of  these  invert  sugars  contained  practically 
no  arsenic — ^seven  .parts  In  ten  millions.  Was  that 
ifrcim  Bostock's? — No.  There  are  tiwo  Invert  sugars 
not  from  Bostck's  which  contained*  scarcely  more  -than 
a  trace  of  arsenic. 

4900*.  Do  you  mean  to  say  that  before  suspicion  was  Arsenic 
raised  by  the  recent  outbreak  it  had  l)een  found  that  gliic' 
some  ghicose  employed  for  beer  contained  arsenic  ? —  befon-  tlii 
Yes.    In  some  cases  a  large  amount.  epidLiiiic 

4901.  Before   the   recent   ombieak   and   before  the 
present  inquiry,    you  had  evidence  of  arsenic  in  glu- 
cose ? — Yes  ;  Monsieur  J.  Clouet,  in  the  Annales  d'Hj--  Observal 
giene  ^  Publlque,    1878,    p.    145,    mentions    that,    in  of  Clouei 
searching  for  the  source  of  the  arsenic  sometimes  pre-  Ritter. 
se_nt_  in   wine,    he  found   that   fuchsin   is   often  in- 
criminated  wrongly,    but  that  the  caramel  which  is 
frequently  used  in  conjunction  with  fuchsin  often  con- 
tains a  I'arge  amomit  of  the  poison. 

4902.  Caramel  is  used  as  an  a.rtilcle  of  food,  is  it 
nipt  ? — ^Yes  ;  and  for  odlouring  ma^ny  drinks,  cider, 
wine,  etc. 

4903.  Is  caramel  pudding  made  of  caramel? — ^Yes. 

4904.  Is  that  the  caramel  mentioned  here? — No,  this 
is  commercial  caramel.  This  caramel  is  made  from 
common  glucose  and  used  for  colouring,  while  the 
caramel  used  in  cakes  is  usually  made  from  cane  sugar, 
I  suppose. 

4905.  The  arsenic  which  Clouet  found  In  caramel 
may  probably  have  come  in  by  the  sulphuric  aold?— 
Yes.  This  was  certainly  due  to  the  use  of  impure 
sulphuric  .acid  by  the  manufacturens  of  glucose,  and 
he  mentions  certain  glucose  factories  where  sucli  im- 
mire  sulphuric  acid  made  from  Wes.tphalian  ores  had 
been  used,  and  where  highly  .arserjlcal  glucose  was 
manu'iaotured.  Ritter  and  Clouet  found  that  the 
arsenic  is  derived  from  impure  sulphuric  acid  which  was 
then  not  infrequently  used  in  the  preparation  of  glucose 
from  which  caramel  is  made.  Arsenic  is  always  more 
or  less  abundant  in  sulphuric  acid  prepared  from 
arsenical  pyrites.  In  addition  to  arsenic,  glucose  fre- 
qtiently  contained  a  large  proportion  of  free  sulphuric 
acid,  this  being  the  effect  of  imperfect  neutralisaildon 
of  the  acid  after  conversion  of  starcliy  matters.  I  havp 
summed  up  the  results  of  Clouet  and  Sitter's  analyses 
in  Table  12.    (Appendix  12.) 

4906.  I  ."ep  from  this  table  thait  the  hi'(;hest  amount 
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of  arsenious  acid  in  glucose  reported  by  Clouet  was  nine 
pai'ts  per  million,  or  0'063  grams  per  lb.,  and  "by  ilitter, 
in  dark  German  glucose,  143  parts  per  million,  or  1 
grail)  per  lb.  't, — 'lhat  is  so.  Olouet  gives  among  tJie 
substances  whioh  may  be  contaminated  witlL  arsenic 
tlirough  ai'senical  glucose: — Wine,  by  the  use  of  cara- 
mel pre])ared  from  arsenical  glucose  ;  cyder,  by  thie  use 
of  caramel  prepared  from  arsenical  glucose  ;  sj-rups,  by 
the  substitution  of  glucose  for  cane  sugar  ;  jams,  by 
the  substitution  of  glucose  for  cane  sugar  ;  sweets,  by 
the  subsititution  of  glucose  for  cane  sugar  ;  gingerbread, 
by  the  substitution  of  glucose  for  honey  or  treacle  ; 
t-obacco,  which  is  sometimes  moistened  Avith  solutions 
of  glucose  'to  prevent  overdrying  and  brittleness,  etc. 
Invert  sugar  is  obviously  anothea'  substance  of  this  sort. 
It  is  much  sweeter  than  glucose,  and  resembles  honey 
juuch  more  closely. 

4907.  We  have  it  on  record  that  glucose  was  known 
.as  early  as  1878  ito  be  contaminated  by  arsenic  1 — Yes  ; 

4908.  Through,  the  use  of  sulphuric  acid  ? — Yes. 

4909.  Have  you  information  even  before  that  time? — 
Yes.  I  have  not  been  able  to  get  access  to  Hitter's 
work,  but  it  is  given  very  fully  in  Clouet. 

4910.  Is  there  any  English  reference  to  this? — ^Yes. 
Dr.  Wynter  Blyth  has  given  reference  to  Clouet's  work 
in  his  book  on  foods  and  poisons. 

4911.  Is  that  a  book  in  common  use,  kjiown  to  students 
and  experts  ? — It  is  known  to  public  analysts,  I  think,  I 
may  say  that  the  i-eference  is  given  in  a  footnote 
which  might  not  attract  attention,  and  tbere  is  no  pro^jer 
reference  to  it  in  the  index,  so  that  it  might  be  easily 
passed  over.  A  reference  is  also  given  to  the  presence  of 
.arsenic  in  glucose  in  Thorpe's  Dictionary  of  Applied 
■Chemistry,  18G8,  ai-t.  Arsenic  p.  201. 

4912.  Arsenic  is  always  more  or  less  abundant  in  sul- 
iphuric  acid  obtained  from  certain  sources? — ^Arsenic  is 
always  present  in  sulphuric  acid  made  from  arsenical 
■pyrites. 

4913.  The  effect  of  imperfect  neutralisation  of  the  acid 
would  tend  to  leave  more  arsenic  in  tlie  glucose  tlian  if 
ipeiifect  neutralisation  had  been  practised  ? — Yes.  After 
being  manufactured  the  acid  which  has  been  used  for 
manufacturing  the  glucose  is  neutralised,  with  carbonate 
of  calcium  usually,  and  if  the  nautraHsataon  is  not  com- 
plete a  pretty  large  amount  of  sulphuric  acid,  containing 
the  maximum  amount  of  arsenic,  is  left  in  the  glucose. 

4914.  If  the  neutralisation  by  lime  was  complete 
arsenic  would  still  be  left? — Yes,  a  large  amount  of 
•arsenic  would  be  left. 

4915.  But  not  so  much  as  when  the  neutralisation  is 
not  complete  ? — ^I  could  not  give  a  very  positive  opinion 
on  that,  because  I  have  not  examined  the  sulphate  of  cal- 
cium produced  during  the  process  of  neutralisation  and 
compared  the  amount  of  arsenic  tiaken  by  the  sulpha.te 
of  lime  and  the  amount  of  arsenic  taken  by  the  sugar. 
Arsenic  is  very  soluble  in  solutions  of  sugar,  and  possibly 
more  arsenic  remains  in  the  glucose  than  in  the  sulphate 
of  lime.  Therefore  it  is  difficult  to  apportion  what  there 
would  be  in  the  sulphuric  acid  retained  in  the  glucose. 

4916.  If  the  neutralisation  is  not  complete  there  would 
T)e  a  strong  acid  reaction  ? — Yes. 

4917.  Would  it  be  perceptible  to  the  taste? — ^We  had  a 
sample  of  glucose  which  had  a  strong  taste  of  sulph,urous 
acid,  but  we  have  not  had'  one  which  showed  any  per- 
manent acidity  such  as  is  produced  by  sulphuric  acid 
among  the  samples  we  have  tested.  The  glucoses  which 
we  have  obtained  in  England  were  very  nearly  all 
neutral. 

4913.  Practically  the  neutralisation  is  generally  com- 
plete in  the  manufacture  of  glucose? — So  far  as  we  could 
ascertain  it  was  complete,  whilst  in  Clouet's  time  it 
seems  that  neutralisation  was  not  carried  oiut  well  because 
Tie  found  in  some  cases  a  very  large  amount  of  sulphuric 
acid.  Tills  is  given  in  the  table  whtch  has  been  already 
referred  to. 

4919.  I  see  in  Table  12  sulphuric  acid  made  from 
pyrites  at  Westphalia  over  one  half  of  a  gramme  of 
arsenious  acid  per  kilogram? — That  is  the  minimum. 

4920.  The  largest  amount  of  arsenious  acid  in  glucose 
in  this  table  is  "009  of  a  gramme  per  kilogram,  by 
Olouet?— Yes. 

4921.  By  Ritter,  on  the  othe-^  aand,  in  dark  glucose  of 
Gorman  manufacture  as  much  as  1-lOtJi  of  a  gramme  per 
kilogram  was  found  ? — Yes. 

4922.  And  that  is  the  largest  amount  of  arsenious  acid 


in  glueosei  found  by  even  Clouet  or  Hitter,  as  shown  in  Prof 
your  table  ? — Yes,  it  makes  one  graia  per  lb.  [jcUpint. 

4923.  What  is  the  highest  in  the  Bostock  glucose? —  , 
Six  times  as  much.    6  3-5ths  is  the  highest  in  Bostock's.  '     "  '^'v 

4924.  You  mentioned  the  suibstances  tliat  Clouet  found 
contaminated  with  arsenic.  Does  he  give  evidence  of  ar- 
senic being  actually  found  in  them  ? — I  do  not  think  he 
gives  evidence  of  this,  but  it  seems  to  be  ratlier  by  in- 
ference. 

4925.  As  a  warning  ? — Yes.  He  insisted  upon  tlie  im- 
portance of  the  application  of  a  certain  Act  which  cor- 
responds somewhat  to  the  Sale  of  Food  and  Drugs  Act, 
and  insisted  also  on  the  importance  of  using  that  Act 
very  strictly  for  the  purpose  of  preventing  the  presence 
of  arsenic  in  articles  of  food. 

4926.  Did  he  propose  legislation? — He  said  the  legis- 
lation was  sufficient,  and  should  be  strictly  enforced.  He 
seemed  to  indicate  by  his  statement  that  there  was  legis- 
lation, bti't  it  required  to  be  strictly  carried  out. 

4927.  {Dr.  Wh  itdegge.)  Can  you  say  whether  the  legis- 
lation was  directed  against  adulteration  or  against  the 
presence  of  arsenic  ? — ^It  was  directed  against  tilie  ijres.ence 
of  poisonous  substances.  I  do  not  go  into  cj^uestions 
of  administration  generally,  and  I  might  easily  make  a 
mistake,  but  I  can  bring  the  boek  if  it  is  necessary. 

4928.  You  have  kindly  shown  to  the  CommiSiSiion  al-  „  , 
ready  illustrations  of  tlie  method  of  analysis  which  you 

follow.  Will  yon  now  tell  us  the  metliiods  of  analysis  ijgg';"'*'  ^ 
you  adopted  ? — ^Many  methods  are  available  for  the 
detection  of  arsenic,  but  there  is  considerable  difference 
of  opinion  among  authorities  regarding  their  relative 
merits.  Marsh's  and  Reinsch's  test  are  generally  con-  guantita- 
sidered  reliable  for  the  detection  of  small  quantities  live  use  of 
of  the  «ub«taneG.  The  latter  is  specially  useful  in  the  Uein-ich  test, 
case  of  organic  substances,  and  though  requiring  care 
to  avoid  errors,  is  comparatively  simple.  Marsh's 
method  necessitates  in  certain  cases  the  breaking  up 
of  oi'ganic  products,  and  a  number  of  opei'ations,  several 
of  which'  may  introduce  sources  of  error  or  loss  of  ar- 
senic. Except  for  the  fact  that  no  record  of  the  appli- 
cation of  Reinsch's  test  to  the  analysis  of  beer  and  of 
brewing  material  could  be  found,  this  method  was 
cleariy  indicated.  There  was,  however,  so  great  a  dif- 
ference of  opinion  amcng  experts  as  to  its  delicacy  and 
rv-liaoiiity  that  I  found  it  necessary  to  make  a  number 
o.f  caiefully  controlled  preliminary  experiments  before 
adopting  it  tinallv.  Seherer  gives  the  delicacy  of 
Reinsch's  test  as  being  1-250,000  (Watt's  Diet.,  1888, 
I.,  p.  304,  Thorpe's  Diet.,  1898,  p.  194).  Taylor  says 
that  by  this  method  the  l-150th  to  l-200th  part  of  a 
grain  of  arsenic  may  be  detected  when  held  in  a  small 
quantity  of  fluid  (Medical  Jurisprudence,  1873,  p.  262). 
Fleitmann's  test  is  less  delicate  than  Reinscih's  test 
(Thoriie,  I.e.).  I  have  satisfied  myself  by  testing  solu- 
tions of  definite  quantities  of  arsenious  acid  in  beer  free 
from  any  recognisable  trace  of  arsenic,  that  it  was  easy 
to  detect  1-lOOth  part  of  a  milligramme,  i.e.,  1-6,500 
grain  of  arsenious  acid  in  100  cc.  of  beer,  without  con- 
centi'ating  that  fluid,  so  that  by  Reinsch's  method  one 
part  of  the  poison  can  be  rapidly  detected  in  10,000,000 
parts  of  beer.  This  degree  of  delicaey  is,  I  believe, 
greater  than  had  been,  suspected  before,  and  distinctly 
in  excess  of  what  was  needed  for  my  purpose.  Marsh's 
meth.od  did  not  give  us  results  ecpially  satisfactory,  and 
would  have  led  us  in  many  instances  to  considerably 
underestimate  the  amount  of  arsenic,  judging  by  the 
results  of  a  number  of  comparative  experiments.  With 
regard  to  various  brewing  materials,  the  Reinsch's  pro- 
cess proved  equally  sa.tisfactory.  An  objection  which 
has  been  offered  to  the  Reinsch's  process  is  that  it  is 
applicable  only  to  arsenious  acid  and  arsenites.  It  has, 
therefore,  been  supposed  that  if  arsenates  were  present 
in  beer,  some  arsenic  would  escape  detection  by  the 
method.  It  seemed  to  me  improbable  that  arsenic  acid 
should  be  produced  at  any  sitage  of  the  preparation  of 
sugars  or  during  the  brewing  of  beer,  reduction  of  metal- 
lic salts  being  far  more  likely  to  occur  th,an  oxidatioai 
during  these  processes.  It  was  also  probable  that  in 
the  event  of  arsenates  being  present  in  beer,  the  boiling 
of  these  salts  for  an  hiour  in  presence  of  a  large  excess 
of  organic  matter  and  of  hydrochloric  acid  would  bring 
about  some  decomposition.  This  was  proved  tO'  be  the 
case  by  testing  samples  of  arsenic  free  beer,  to  wliicli 
arsenate  of  sodium  and  arsenate  of  potassium  (in  the 
proportion  of  one  part  of  salt  to  100,000  parts  of  th" 
fluid)  had  been  a.dded  ;  after  three-quarters  of  an  hour 
boilino-  a  considerable  amount  of  arsenic  was  found  to 
have  been  deposited  on  the  copper  ;  a  further  amount  of 
arsenic  was  subsequently  separated  on  allowing  of  a 
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p,.ig/-_  moru  leiigtliened  action.  The  amoimt  of  arsenic  thus 
.S.  Bel^priu.  recovered  was  about  oite-fourth  or  one-third  of  what 

  would  have  been  obtained  had  an  amourut  of  arsenious 

29  Mar.  1901.  q^q^^  equal  to  that  of  arsenate  been  added  to  the  beer. 

The  amount  of  arsenic  contahied  in  one  part  of  arsenate 
of  soda  is  about  one-third  of  what  would  be  contained 
in  an  equal  weight  of  arsenious  acid,  so  that  only  a  small 
proportion  of  the  arsenates,  if  any  were  present  in  beer, 
.vouid  escape  detection  by  the  Reinsch's  test.  The  new 
method  of  quantitative  analysis  which  I  was  led  to  adopt 
was  based  upon  the  following  observations.  1st.  Wh.en 
live  parts  of  a  watery  solution  containing  arsenic  are 
mixed  with  one  part  of  hydrochloric  acid,  and  boiled  fox 
half  to  one  Jiour,  in  presence  of  arsenic-free  copper  foil, 
the  amount  of  arsenic  precipitated  on  a  surface  of  copper 
of  d'efi-iiite  size  is  proportional  to  the  amount  of  arsenic 
in  the  solution.  This  is  true  within  certain  limits  only, 
for  when  the  amount  of  arsenic  in  the  solution  is  very 
great,  the  copper  is  rapidly  cove^red  by  a  thick  spongy 
layer  of  arsenic,  which  is  very  easily  separated,  and  also 
possibly  interferes  with,  a  complete  deposition  of  arsenic 
ivom  the  fluid.  To  obtain  good  results  it  is  necessary 
to  use  solutions  containing  less  than  1-lOth  milligramme 
of  arsenious  acid  dissolved  in  100  ov  200  cc.'s  of  fluid, 
i.e.,  less  than  1  part  of  arsenious  acid  in  1-1,000,000 
parts  of  fluid.  Sucth  solutions  give  on  a  piece  or  pieces 
of  copper  foil  offering  an  aggregate  surface  of  84  square 
millimetres  x  gin.)  precipitates  which  are  suitaible 
for  comparison.-  The  arsenic  is  deposited  with  remark- 
able uniformity  over  the  whole  of  the  exposed  copper 
surface.  Secondly:  Arsenic  is  unfortunately  not  the  only 
substance  which  is  prexjipitated  on  the  surface  of  ithe 
copper,  else  the  different  tints  produced  by  deposits  of 
various  density  might  be  utilised  to  estimate  the  amount 
of  arsenic.  To  a  certain  extent  this  may  be  done,  but 
no  absolute  reliance  can  be  attached  to  such  estimation. 
Various  substances  containing  sulphur  are  usually 
present  in  beer  and  brewing  material  ;  a  dark  discoloura- 
tion of  the  copper  is  often  the  result  of  their  presence. 
Selenium,  antimony,  mercury,  silver,  bismuth,  plati- 
num, palladium,  tin,  gold,  are  also  deposited  on  the 
copper  under  the  same  conditions.  This  shows  the  im- 
possibility of  estimating  the  amount  of  arsenic  deposited 
by  a  weighing  or  by  a  simple  colorimetric  method. 
Thirdly.  When  the  deposit  of  arsenic  is  volatilised  in 
narrow  sublimation  tubes,  or  in  small  cells  of  suitable 
size,  the  metal  is  oxidised  and  deposited  in  the  form  of 
crystalline  arsenious  acid.  The  size  and  number  of  the 
crystals  are,  within  certain  limits,  proportional  to  the 
dmount  of  arsenic.  From  one  half  of  the  quantity  of 
copper  indicated  above,  it  is  easy  to  obtain  a  character- 
istic sublimate  from  lOOcc.'s  a  solution  containing  1-100 
miiligramime  of  arsenious  acid.  Fourthily :  Suiblimates 
being  obtained  in  this  way  from  S'tandard  solutions  pre- 
pared by  adding  O'OOOOl,  0-00005,  and  0-0001  grammes 
(i.e.,  1-100,  1-20,  and  1-10  milligrammesi)  to  100  cc.'s  of 
arsenic-free  beer,  constitute  a  scale  of  three  standard 
siibliraates  which  may  be  used  for  purposes  of  compari- 
son. Of  these  sublimates  the  most  useful  for  com- 
parison is  the  one  corresponding  to  the  smallest  amount 
of  arsenic,  since  it  is  composed  of  crystals  of  more  uni- 
form size  than  the  others.  It  is,  however,  possible  to 
recognise  whether  a  sublimate  is  about  equal  to,  or  more 
or  less  abundant  than,  one  of  the  three  standard  subli- 
mates composing  the  scale.  The  difference  between 
the  three  degrees  are  very  marked,  even  to  the  naked 
eye,  as  is  shown  by  the  photographs  of  the  sublimates 
of  arsenious  acid  obtained  ref.pectively  from  solution 
containui?  1-100,  1-20,  and  1-10  of  a  milligi-amme  in 
lOOcc.'s  of  beer.  To  obtain  quite  comparable  results  it 
is  ob^-iously  necessa^ry  to  use  tubes  of  uniform  calibre  in 
all  analyses.  It  is  equally  important  to  use  reduction 
tub?s  of  the  same  size  when  the  Marsh  apparatus  is  used 
for  tihe  purpose  of  the  testing.  "V\Tiatever  methiod  i«,  used 
the  exact  size  of  the  tubes  in  which  the  reduction  or 
sublimation  of  the  metal  is  produced  should  be  of  a 
uniform  calibre,  determined  by  a  central  authority 
and  stated  in  the  description  of  the  analysis.  Fifthly  : 
When  a  solution  Cfontains  an  amount  of  airsenioua  acid 
larger  thian  those  coTTesponding  to  any  of  the  standards, 
'o  rednce  the  .-imouBt  of  arsenic  prsoipitateii  on  the  cop- 
per it  is  necessary  to  reduce  the  amount  of  fluid.  I  have 
found  by  experiments  that  SOco.'s  of  beer,  containing 
0-00005  oT9n:33es  of  arsenious  acid  give  a  sublimate  pro- 
nr>rtionate  to  that  p-iven  by  lOOcc.'s  of  beer  containing 
Q-OOOl  grammes  of  arsenious  acid.  When  the  fluid  con- 
tains so  lapge  a  quantity  of  arsenious  acid  that 
it  would  be  necessary  to  reduce  the  quantity  to 
less  than  10  to  29  cc 's,  dilution  must  be  resorted  to  in 
order  to  bring  the  quantity  of  arsenic  within  the  limits 
required.    Sixthly  :  The  smaillest  quantity  of  arsenic 


(deposited  on  copper)  which  can  be  used  to  obtain  a 
■delinite  sublimate  depends  on  the  size  of  the  sublima-  ^_ 
tion  tube.    With  a  tube  the  bore  of  which  is  less  than 
one-eighth  of  an  inch  (3mim.)  in  diameter,  it  is  easy  99  Mar 
to  get  a  sublimate  with  the  deposit  obtained  from  1-100 
milligramme  of  arsenious  acid.    Seventhly  :   To  obtain 
absolutely  comparable  sublimates  it  is  desirable  to  cause 
them  to  form  upon  a  flat  surface,  against  which  the 
gaseous  products  rise  at  a  right  angle.      To  meet  this 
requirement,  i  devised  a  special  form  of  sublimation 
cone,  which  gave  excellent  results.     I  had  at  first  deter- 
imined  the  size  of  the  cone  for  minimum  quantities  cor- 
responding to  1-10  milligramme.     Owing  to  the  pres- 
sure of  work,  I  could  not  find  time  to  determine  the 
size  most  suitable  for  1-100  milligramme,  which  I  finally 
adopted  as  the  standard  minimum  limit.     I  have  there- 
fore been  obliged  to  content  myself  with  the  results  ob- 
tained witlh  thin  walled  tubes  (diameter  3  mm.).  Owing 
to  the  unequal  distribution  of  the  sublimate  in  such 
tubes,  great  care  must  be  taken  in  comparing  them  with 
the  standards,  but  the  differences  between  the  three 
standards  are  so  marked  that  no  material  error  is  likely 
to  occur.     It  must  also  be  remembered  thajt  the  inter- 
vals between  the  standard  degrees  con'espond  to  quan- 
tities not  exceeding  1-1, 300th  part  of  a  grain.  The 
above  details  seemed  to  me  necessary  to  justify  my  using 
a  new  meth,od  of  analysis  which  liad  not  yet  stood  the- 
test  of  time.      It  will  be  noticed  that  Professor  Dixon 
had  found  some  difliculty  in  obtaining  by  the  classical 
methods  satisfactory  results  in  a  short  time,  and  "with 
a  comparatively  large  amount  of  material.     The  use  of 
such  methods  would  have  lengthened  our  investigations- 
beyond  reasonable  limits.      I  found  it  possible  iby  the 
new  process  to  obtain  sufiiciently  accurate  results  with 
quantities  of  material  not  exceeding  three  or  four  ounces 
in  any  case,  and  with  a  small  fraction  of  such  quantities 
in  most  cases.      These  results  could  generally  be  ob- 
tained within  two  or  three  hours — a   most  important 
matter  ;  they  were  also  easy  to  control.      The  same' 
m'ethod  was  applicable  to  all  products  under  investiga- 
tion.     It  must  be  noted  that  the  aim  is  not  to  obtain- 
a  complete  precipitation  of  all  the  arsenic  present,  but 
to  get  a  precipitate  proportional  to  the  actual  amounts. 

4929.  What  was  the  exact  procedure  which  you' 
adopted  ? — ^^It  was  as  follows  :  First.  Preliminary  Test ; 
100  cc.'s  of  beer,  to  which  is  added  pure  hydrochloric 
acid  (1  part  of  acid  to  5  parts  of  beer),  are  boiled  in 
the  presence  of  two  pieces  of  copper,  measuring  exactly 
zfin.  square  each.  If  after  boiling  this  gently  for  one 
hour,  the  copper  remains  absolutely  bright  and  un- 
altered in  colour,  the  beer  is  considered  free  from  any 
material  trace  of  arsenic.  For  the  purpose  of  con- 
firmation, 200  cc.'s  of  beer  are  submitted  to  the  same 
test.  For  experimental  purposes,  500  cc.'s  and  even 
1,000  cc.'s  of  beer  have  been  used  in  some  cases  with- 
out any  arsenic  being  discovered  (Tables  I.  Sample  H.)*.. 
When  the  copper  is  dulled  and  shows  any  alteration 
of  colour,  greyis'h  red,  purplish  red,  steel  blue-black, 
or  dull  black  with  spongy  appearance,  and  when  the- 
deposit  gives  a  sablimate  of  arsenious  acid,  arsenic  is. 
certainly  present  in  the  beer.  Second.  To  make  a 
rough  estimate  of  the  amount  of  arsenic  present :  One- 
piece,  or  a  fraction  of  a  piece  of  copper,  according  to 
the  colour,  is  sublimated  in  a  small  sublimation  tube- 
with  thin  walls.  If  crystals  of  arsenious  acid  are 
obtained,  the  sublimate  is  compared  with  the  3  standard 
sublimates.  If  the  sublimate  corresponds  to  one  of  the 
standard  sublimates,  it  is  assumed  that  the  quantity 
of  beer  corresponding  to  the  quantity  of  copper  used' 
contains  about  the  same  amount  of  arsenic  as  100  cc.'s 
of  the  standard  solution  indicated  by  the  standard  sub- 
limate. Thas  if  ^  of  1  copper  gives  a  sublimate  cor- 
responding to  the  sublimate  obtained  from  1  copper 
used  in  testing  a  solution  containing  1-100  milli- 
gramme, it  is  assumed  that  the  beer  tested  probably 
contains  1-100  of  a  milligramme  in  25  cc.'s.  Third. 
Control  and  final  estimation  :  In  a  case  s.uch  as  the 
*ne  given  above,  25  cc.'s  of  the  suspected  beer  ar':' 
tested  as  before  (2  pieces  of  copper  being  used).  If 
from  one  copper  a  sublimate  equal  to  1-100  a  milli- 
gramme is  obtained,  the  previous  estimate  is  considered 
satisfactory.  If  the  sublimate  is  more  abundant  and' 
does  not  exceed  the  1-10  of  a  milligramme  standard,  the 
amount  of  su'blimiate  is  approximately  fixed  by  careful 
comparison.  In  the  improbable  event  of  the  sublimate- 
b8.i:nig  more  a.bundant  than  the  1-10  of  a  milligramme 
standard,  a  third  test  is  made  with  a  smaller  quantity 
of  beer. 
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.q^^  4930.  {Sir  William  Church.)  With  regard  to  ■what  you 

Uppie.   s*y  of  the  reduction  tubes,  you  mean  as  an  estimation  of 
— ■'       quantitv  ? — Yes. 
r  1901   ^  ' 

I        '     4931.  It  would  be  immaterial  for  the  estimation  of  its 

presence  ? — By  no  means.  By  using  tubes  of  sufficiently 
large  size  such  as  I  have  seen  used  by  several  people 
who  have  made  analyses,  it  would  be  very  easy  to  over- 
look a  very  material  amount  of  arsenic. 

4932.  From  the  arseniuretted  hydrogen  passing  through 
without  leaving  any  deposit  at  all? — My  remark  did 


not  apply  to  the  Marsh  test,  although  it  would  be  pro-       F,  or 
bably  quite  as  easy  to  make  a  mistake  with  Marsh's  test  ,s'.  Dfupiiie. 

as    with   Reinsch's   test.    With    the   Reinsch's   test,     "  —  

although  one  may  get  a  good  precipitation  of  arsenic  on  29  Mat.  1901. 
the  copper,  if  this  arsenic  is  sublimated  in  a  tube  a 
little  over  a  quarter  of  an  inch  in  diameter  it  becomes 
practically  impossible  to  obtain  a  clear  sublimate  un- 
less the  amount  of  arsenic  be  very  large  indeed.  A 
great  part  of  it  escapes  from  the  tube.  There  are  con- 
vection currents  wliich  carry  up  the  vapours  or  small 
crystals  before  they  are  deposited. 


Mr.  Henry  Weld  Bltindell,  called  ;  and  Examined. 


e;.  I'ot 


4933.  {Chairman.)  You  are  chairman  of  the  Corn- 
brook  Brewery  Company,  Limited  ? — ^Yes. 

4934.  Your  brewery  were  customers  of  Bostock'S? — 
Yes. 

4935.  And  were  more  or  less  concerned  in  the  late 
epidemic  ? — Yes. 

4936.  Is  glucose  used  in  your  brewery  ? — No  ;  not  at 
all.    It  never  has  been. 

4957.  Is  invert  sugar  used  either  for  brewing,  pri- 
ming, or  for  both  ? — It  is  used  for  brewing,  but  not  for 
priming,  except  in  the  case  of  stout,  when  we  use  a 
very  little,  but  in  all  other  brews  we  never  use  any 
priming  whatever,  and  never  have  done,  but  only  usu 
invert  sugar,  putting  it  in  the  copper,  and  therefore  it 
goes  through  the  whole  process  of  brewing,  and  not, 
as  is  usually  done,  added  at  some  other  period. 

4938.  It  goes  through  the  process  of  fermentation  ? — 
Yes  ;  as  well  as  being  boiled  in  the  copper. 

4939.  Prior  to  the  fermentation  ? — ^Yes  ;  the  very  first 
process.  It  is  put  in  the  copper  with  all  the  wort,  and 
therefore  it  is  boiled,  and  then  passes  through  the  filter- 
ing process  through  the  hop  back,  and  then  over  the 
refrigerators,  and  so  forth,  passing  on  to  the  fermen- 
tation. Therefore  we  attribute  to  that  the  fact  that  we 
have  had  very  much  less  arsenious  acid  than  theoreti- 
cally we  ought  to  have  had.  We  attribute  it  to  the  fact 
that  it  has  been  precipitated.  The  boiling  process,  the 
filtering  process,  the  fermentation,  and  perhaps  the 
deposit  on  the  coolers  and  refrigerators  has  resulted 
in  a  certain  amount  being  carried  off. 

4940.  The  fermentation  carries  off  some  of  the  ar- 
senious acid  that  was  in  the  invert  sugar  ? — ^Yes,  I 
think  so. 

4941.  In  what  proportions  were  you  using  invert 
sugar  in  different  kinds  of  beer  between  June  and  the 
end  of  November  last  ? — Between  about  8  per  cent,  and 
about  12  per  cent. 

4942.  Eight  per  cent,  of  invert  sagar  and  92  per  cent, 
of  malt  ? — No  ;  of  total  materials  used. 

4943.  Including  the  water? — No;  the  materials  put 
in  for  use  in  brewing. 

4944.  That  is  to  say,  8  per  cent,  of  the  total  mate- 
rials, the  total  materials  being  ? — Malt  and  other 

ingredients.    We  use  a  certain  amount  of  raw  grain. 

4945.  {Mr.  Cosmo  Bonsor.)  Flake  malts? — No;  maize 
■grits. 

4946.  {Chairman.)  Those  other  materials  would  be 
called  malt  substitutes  ? — Yes  ;  malt  and  malt  sub- 
stitutes. 

4947.  How  much  malt  would  be  in  that  percentage  ? 
— It  would  be  rather  difficult  to  say,  it  varies  so  much 
in  all  kinds  of  brews.  I  have  calculated  that  only  from 
the  point  of  view  of  the  joroportion  of  sugar  to  the  total 
materials  used.  If  you  like,  I  would  mention  the  quan- 
tity of  invert  sugar  containing  the  arsenic  to  each  barrel, 
it  represents  about  41b.  7oz.  in  single  X  beers.  In  the 
■case  of  other  qualities  it  was  rather  more,  51b.  6^oz. 

4948.  {Mr.  Cosmo  Bonsor.)  What  would  be  the 
gravity  of  that  single  X  beer,  19  ? — Less  than  that ; 
about  16.  A  quarter  of  malt  would  produce  about  4 
barrels  and  a-half. 

4949.  {Chairman.)  The  alcohol  reduces  the  gravity, 
but  the  other  substances  increase  it? — Not  necessarily. 
I  refer  to  the  gravity  of  the  worts  before  fermentation. 
It  is  the  sugar  matter  which  the  yeast  has  to  act  on  after- 
wards. 

4950.  Is  that  41bs.  of  invert  sugar  per  barrel  of  36 
gallons    the    maximum    or     minimum     average  1 — ^In 


some  beers,  for  instance,  in  what  we  call  best  mild  H.  W. 
beers,  there  is  as  much  as  51bs.  6^oz.  of  sugar  to  the  liliindell.' 
barrel,  or  rather  more.  *   

4951.  How  much  of  the  invert  sugar  used  at  this  Invert  sugar 
period  came  from  Bostock's  ?— At  this  particular  period  obtained 
we  were  using  nothing  but  Bostock's.    We  have  had  for  from 
some  years  past  contracts  with  the  two  producers  of  Bostock's 
invert  sugar,  Garton  Hill's  and  Bostock's,  and  we  pay 

tlie  same  price  for  the  material  to  both  manufacturers. 
In  both  instances  we  got  the  best,  and  we  had  about 
equal  quantities  from.  each.  iSometimes  we  were  getting 
deliveries  on  one  contract  and  sometimes  on  tlie  other. 
It  so  happened  that  between  about  May  or  June  last 
and  November  we  were  running  on  Bostock's  contract. 
The  contract  with  Garton  Hill  had  dropped  for  the 
time  being. 

4952.  {Sir  William  Church.)  As  early  as  May? — 
think  I  am  wrong,  I  find  it  was  July. 

4953.  It  is  a  very  important  thing  to  know  when  you 
changed  ? — ^It  was  only  by  accident  we  went  from  one 
to  the  other  ;  it  was  about  July. 

4954.  At  present  we  have  not  any  mischief  arising  so 
early  as  May  ? — This  is  quite  irrespective  of  any  mis- 
chief. In  July  we  started  on  Bostock's  contract  and 
suspended  the  other. 

4955.  {Chairman.)  Had  you  any  reason  for  going  from 
the  one  to  the  other  contract? — None  whatever.  It  was 
a  pure  accident. 

4956.  It  was  not  a  question  of  rival  estimates  ? — No  ; 
they  were  precisely  the  same.  The  price  we  paid  for 
both  Bostock  and  Garton  Hill's  has  been  the  same  for 
some  years. 

4957.  Had  you  any  expert  knowledge  in  your  place  NeMji- 

of  the  qualities  ?    Was  the  one  supposed  to  be  as  good  a»alyseil_ 
as  the  other? — Yes  ;  we  had  them  jDeriodically  analysed,  *rsenic 
and  we  judged  best  by  the  results  of  the  mash  tun,  by  ^^'ore  1900. 
the  specific  gravity  of  beers  produced  from  the  use  of 
these  materials.    But,  of  course,  we  never  suspected 
that  arsenic  would  be  there,  and  therefore  never  had  it 
analysed  for  arsenic. 

4958.  Your  analysis  consisted  in  determining  the 
brewing  value  of  the  ingredients  ? — ^Yes ;  and  what 
quantities  of  dextrose  and  levulose,  and  their  freedom 
from  any  other  deleterious  matter. 

4959.  Your  analysis  was  partial? — ^It  was  purely  for 
our  own  purposes  in  the  brewery. 

4960-1.  How  long  had  your  firm  been  Bostock's  cus- 
tomers, more  or  less  ? — For  a  great  number  of  years — 
about  ten  years. 

4962.  "Was  there  any  invert  sugar  u^ed  for  brewing 
10  years  ago  ? — ^I  could  not  say,  but  we  did  not 
use  it  more  than  10  years  ago. 

4963.  So  that  from  the  beginning  of  your  use  of  in- 
vert sugars  you  took  it  sometimes  from  one  and  some-  >  .•< 
times  from  the  other? — Sometimes  from  Bostock  and 
sometimes  from  Garton  Hill. 

4964.  Never  from  any  other  maker  ? — No. 

4965.  After  the  discovery  of  arsenic  what  steps  were  Action  hy 
taken  by  your  brewery? — At  our  first  meeting  of  the  hrewcryon 
Brewers'  Association  which  has  heen  referred  to  by  disci >very  of 
other   witnesses,     we   were    informed    for    the   first  arsenic, 
time  that  something  was  wrong  with  some  of  the 

beers.  We  had  heard  before  that  there  were  some 
beers  brewed  by  some  breweries  which  were  causing  a 
certain  amount  of  sickness,  but  we  presumed  it  was 
only  from  some  defect  in  the  brewing.  We  discovered 
on  this  date — which  I  think  was  the  23rd  November — 
that  there  was  something  more  than  that,  something 
seriously  wronc;.     The  next    morning,  the    24th.  a 


*  Note. — Further  details   since   submitted   by   Mr.  Bluudell  appear  in  Appendix,  No.  l6. 
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Saturday,  I  went  off  myself  to  Owens  College  to  see  a 
very  able  chemist  there,  Mr.  Kirkby,  an  analyst,  to  ask 
him  to  analyse  our  beers  tor  ,  arsenic,  which  we  heard 
for  the  first  time  that  morning  in  the  newsipapMs  was 
known  to  be  present  in  some  samples  of  beer.  At  that 
time  we  had  not  the  smallest  suspicion  we  had  any, 
and  we  simply  went  there  to  satisfy  ourselves 
of  its  freedom:  from  arsenic.  'Dr.  Kirkby  analysed 
it,  and  in  the  course  of  a  couple  of  hours 
asked  us  to  meet  him,  andJie  told  as  that  tliere  was 
arsenic  present.  He  immediately  asked  me  whether  I 
used  Bostock's  sugar,  and  I  told  him  we  did,  and  he 
said,  "That  is  the  substance  which  contains  it."  He 
showed  me  a  sample  by  some  process  I  cannot  remember 
now — it  was  neither  the  Remsch  test  nor  Marsh's  test 
— ^but  by  precipitation  on  blotting  paper.  He  showed 
me  the  stains  produced  by  the  deposit  of  arsenious  acid 
m  the  beers  of  other  brewers  which  he  did  not  name, 
and  compared  ours  with  it,  and  the  conclusion  I  cam©  to 
was  that  we  undoubtedly  had  the  arsenic  present,  but  in 
very  small  proportions,  because  the  stain  was  almost 
colourless,  whereas  the  others  were  diEtdnctly  brown 
stains.  That  was  the  first  intimation  that  we  had  of  any 
arsenic.  I  then  went  back  iimiaediately  to  the  brewery, 
and  stopped  brewing  aaiy  more  with  Bostock  sugar,  and 
from  that  time  we  produced  beers  without  any  sugars  at 
all  for  a  week  or  ten  days,  and  then  we  went  on  with 
our  contracts  with  Garton  Hill.  I  was  still,  of  course, 
under  the  impression  from  what  I  had  seen  and  heard 
that  by  using  no  glucose  and  a  small  quantity  of  invert 
sugar  there  was  no  harm  in  our  beers  at  all,  but  two  or 
three  days  after  that  it  appeared  in  the  papers  there 
was  danger  resulting  from  the  use  of  any,  and 
it  was  supposed  then  that  deaths  had  resulted  from 
it,  and  we  stopped  sending  out  any  beers  at  all  contain- 
ing Bostock's  invert  sugar.  That  was  three  days  after- 
wards, Wednesday,  23rd  November.  We  then  sent  a 
circular  out  to  all  our  tenants  and  to  all  our  customers 
witli  some  labels,  instructing  them  to  fasten  on  our 
barrels  a  label  stating  "  Not  to  be  consumed,"  and 
'tlien  .as  &oon  as  posisible  we  sent  round  our  own  travel- 
lers and  carters  .and  clerks  to  pour  all  the  beer  down 
the  drains,  that  contained  any  of  Bostock's  sugar. 

4966.  Were  you  able  to  do  that  to  other  than  your 
own  tenants  ? — ^We  followed  the  beers  to  publicans  and 
free  customers,  and  submitted  as  soon  as  we  could  beer 
without  Bostock's  sugar  for  what  they  had  poured  away, 
but  we  found  very  little  difiiculty.  People  behaved  ex- 
ceedingly well.  Tlie  only  difiiculty  we  had  was  that 
some  of  the  tenants  refused  at  the  beginning  to  send 
their  beer  down,  because  they  said  they  had  never  heard 
of  anybody  who  had  suffered  injury  from  it,  and  did 
not  believe  there  was  anything  wrong  with  it.  We  in- 
sisted upon  it,  and  the  beers  were  all  poured  down. 

4967.  Did  you  have  any  oi  those  beers  analysed  for 
yourselves  ? — Yes  ;  I  had  a  good  miany  at  the  begin- 
ning. I  thought,  of  coursie,  it  might  have  been  only 
one  particular  sample  of  Bostock  sugar.  We  all  did, 
in  faot ;  we  thought  it  might  have  been  an  aoo'dental 
(xmsignment,  and  as  we  got  small  consignments  over 
it  a  time  I  concluded  it  was  only  perhaps  one  or  two 
brews.  But  we  had  a  number  of  beers  analysed,  and 
they  showed  an  extraordinary  difference  in  tlie  per- 
centage of  arsenic  present ;  some  of  them  showed  the 
faintest  trace  only.  In  fact,  the  analysis  given  to  us 
would  show  that  it  was  practically  free  in  many  in- 
stances down  to  '01  of  a  grain  of  arsenic  to  a  gallon  of 
beer,  which  was  practically  negligible ;  others,  had 
more.  In  order  to  verify  the  quantitative  analysis  I 
took  the  sample  which  contained  the  most  of  any,  "2  or 
l-5th  of  a  grain  per  gallon,  and  sent  it  to  a  London 
firm,  one  of  the  best  firms  we  could  find,  to  verify  the 
analysis,  and  they  reported — do  not  mention  their 
names,  for  obvious  reasons — ^but  they  reported  they  had 
analysed  it  several  times,  and  they  gave  us  a  certificate 
that  there  was  no  trace  whatever  of  arsenic  in  the  beer. 
I  do  not  mean  to  allege  that  the  sample  contained  no 
arsenic.  I  take  it  for  granted  it  must  have  been  there, 
but  I  only  mention  that  to  show  the  difficulties  that 
existed  in  discovering  it. 


4968.  That  beer  was  the 
"'■fanchester  1 — Yes. 


beer  vou  had   tested  in 


4969.  It  showed  traces  in  Manchesfter? — Yes  ;  and 
we  sent  it  to  a  well-known  London  firm,  and  that  was 
their  certificate  in  return — perfectly  vvt>k 

4970.  Tlie  beer  that  contained  l-5th  of  a  grain  p^.r 
galloiv  was  sent  to  London  ? — Yes. 


497L  {Dr.  Whitdmjge.).  l-5th  of  a  grain  was  not  re- 
garded as  a  trace  ? — -Ao.  "llrat  was  .a  case  of  the  worst 
we  had.  I  sent  that  to  London  to  obtain  a  quantitative- 
analysis  of  arsenic,  feeling  that  it  might  be  a  necessitiy 
to  take  preoautions. 

4972.  {Chairman.)  That  illustrates  the  great  difiB^ulcy 
in  getting  a  trustworthy  test  ? — ^Yes. 

4973.  Has  any  action  been  taKen  by  any  sanitary 
au'thordty  against  any  retailer  of  your  beer? — In  M'an- 
chester  and  Salford  and  distnicitis  around  there  have 
been  four  sum'monses  taken  out  against  tenants  of  ours 
for  containing  very  small  amounts.  They  put  it,  "  in 
excess  of  so  mucli " — ^I  cannot  remember  what  the 
quantities  were,  but  they  were  very  small.  It  may 
have  been  only  for  the  purpose  of  prosecution. 
All  the  cases  have  been  deferred  pending  the  decision 
given  upon  the  Appeal  uj^on  a  case  tiiat  has  been 
stated  for  the  higher  Court  as  to  the  particular  clause 
which  was  concerned  in  the  summons.  Mr.  Fletcher 
Moulton,  who  defended  the  first  case,  not  ours,  con- 
tended that  the  summonses  were  taken  out  upon  the 
wrong  clause,  i  think  it  was  the  third  clause  instead 
of  the  sixth,  aad  a  case  was  allowed  to  be  sent  to  the 
higher  Courts.  All  our  cases,  therefore,  are  dependent 
on  that  particular  decision. 

4974.  {Dr.  Whitelegge.)  Were  those  oases  taken 
against  your  oom-pany  or  against  the  tenants  ? — 'Againsit 
the  tenants.  The  summons  was  taken  out  against  the 
tenant  alone. 

4975.  Bu't  yoK  defended? — We  have  not  defended 
them,  because  they  were  .not  even  brought  into  the 
Court.  The  tenants  were  told  that  their  cases  were  de- 
ferred until  the  appeal  was  decided.  I  take  it  that  if 
this  decision  in  the  first  case  by  the  Stipendiary  of 
Manchester  is  upheld  these  prosecutions  will  be  con- 
tinued. 

4976.  {Chairman.)  Were  tliere  _any  prosecutions  out- 
side Manchester  ? — One  outside  Manchester  in  an  out>- 
dLstrict. 

4977.  Bid  that  go  on? — Yes,  it  was  a  case 
at  Radcliffe,  where  a  small  fine  was  imposed.* 
A  barrel  had  been  left  of'  the  old  brew  ;  the- 
whole  of  the  brew  had  been  thrown  down  the  drains, 
but  this  .particular  barrel  was  left  there,  not  for  con- 
sumption, and  the  tenant  had  never  sold  any  of  the 
beer  to  anybody  at  all,  but  the  policeman  came  into- 
the  cellai'  and  saw  the  barrel  tliere,  and  asked  wliy  it 
was  it  had  not  the  labels  on  with  the  others  warning 
them  not  to  be  consumed,  and  he  said :  "  Well,  it  is 
trhere,  but  I  have  not  sold  any  of  it."  He  was  then 
driawiing  from  o-ther  barrels  free  from  arsenic,  bu-t 
having  it  in  his  possession  I  suppiose  he  lyas  prosecuted 
and  fined  a  small  fine,  but  none  of  it  nad  passed  into- 
consuimption  at  -all.    The  barrel  was  full. 

4S78.  {Chairman.)  If  the  label  had  been  put  on  tHer" 
could  not  have  been  a  proseoutLon? — ^I  do  not  know" 
whether  there  could  be  or  not. 

4979.  {Mr.  Cosmo  Bonsor.)  Under  wilia_t  Act  of  Par- 
liament was  this  justified? — ^I  do  not  think  it  is  justified 
at  all.  I  think  it  is  perfectly  illegal,  it  was  not  for 
sale,  but  the  policeman  exercised  his  power  and  the 
tenant  did  not  like  to  refuse. 

4980.  {Dr.  Whitelegge.)  Wliy  was  it  there?— 'It  was 
sent  out  before  the  discovery  of  arsenic  in  beer ;  the- 
reason  for  it  not  having  been  put  down  the  drain  was 
that  we  believed  that  that  particular  brew  was  free 
from  arsenic.  It  had  been  tested  and  found  free ; 
that  particular  ibrew  was  believed  to  be  safe,  and  there- 
fore this  brew  remained  for  a  few  days  longer  than  the- 
others.  Then  it  was  found  tliat  all  Bostock's  beers 
were  contaminated.  But  the  moment  we  found  that 
also  must  contain  arsenic  because  it  was  brewed  -from- 
Bostock's,  it  was  ordered  to  go  down  the  drains  as  well. 

4981.  {Mr.  Cosmo  Bonsor.)  Was  the  proseoutLon  in 
that  ^ase  under  the  Sale  of  Food  and  Drugs  Act? — ^Yess. 
The  constaible  went  down  to  the  cellar  and  insj|St.Gi' 
unon  the  beer  being  dra-wn. 

4982.  Was  he  a  constable  or  an  inspector  of  the 
C5ount-y  Council  ? — 'I  think  he  wias  aji  ordinary  cjon- 
stable. 

4983.  An  ordinary  police  oonslbable  ? — ^Tes  ;  sent  out 

'*Noie  by  Witness. — ^My  manager  informs  me  that  the 
case  in  which  the  inspector  took  a  sample  from  the- 
barrel  in  the  cellar  occurred  in  Rochdale,  not  in  Man- 
chester,  as  stated. 
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for  this  express  purpose  under  the  Sale  of  Food  and 
Drugs  Aot  for  the  purpose  of  taking  samples. 

4984.  (Chairman.)  And  a  sample  was  taken? — Yes; 
he  was  not  satisfied  with  taking  what  came  through 
the  taps  and  offered  to  the  public,  but  insisted  on  going 
down  into  the  c^ilar  and  chose  this  particular  barrel 
from  which  he  took  this  sample.  Then  he  insisted 
upon  the  tenant  taking  the  money  for  it  so  as  to  compiy 
with  the  Act. 

4985.  The  tenant  might  have  refused  to  take  the 
money? — He  might  have  refused,  but  a  tenant  does 
not  like  to  refuse  an  officer,  as  he  calls  them. 

4986.  (Mr.  Cosmo  Bonsor.)  I  am  asking  because  I 
wanted  the  Commission  to  get  the  knowledge  whether 
the  prosecution  was  under  the  Sale  of  Food  and  Drugs 
Act?  What  I  anticipate  is  that  probably  the  con- 
stable was  practically  authorised  by  the  local  authority, 
acting  under  the  Sale  of  Food  and  Drugs  Act  ? — Yes, 
undoubtedly,  I  think  he  was. 

4987.  He  did  not  go  as  an  ordinary  police  constable  / 
— No,  he  went  practically  as  an  inspector  under  the 
Sale  of  Food  and  Drugs  Act. 

4988.  (Chairman.)  Does  your  analytical  chemist  have 
a  specimen  of  each  brew  ? — Now  he  does.  Since  tlie 
26th  November  a  sample  of  every  brew  has  been  sent  to 
the  analyst,  who  analyses  it  and  rexxjrts. 

4989.  Who  is  your  analytioal  chemist  ?— Dr.  Miller. 

4990.  Have  you  had  him  from  preTious  years? — ^Yes, 
for  many  years  he  has  analysed  for  us  at  various  times. 

4991.  He  has  a  laboratoi-y  of  his  own? — Yes,  a 
laboratory  of  his  own  in  Manchester. 

4992.  He  now  has  a  specimen  of  each  brew  ? — Yes, 
of  each  brew. 

4993.  Where  are  these  samples  taken  from,  from 
barrels  or  from  vats  ? — As  a  rule,  from  the  fermenting 
rounds  or  from  the  racking  vats.  The  racking  vats  are 
the  last  vessels  into  which  the  beers  are  run  before 
going  into  the  barrel. 

4994.  The  racking  vat  is  after  it  has  been  fermented 
and  left  to  settle  ? — After  the  fermentation  it  is  brought 
straight  from  the  fermenting  rounds  into  a  large  vessel 
containing  150  barrels  or  so,  and  there  it  remains  for 
an  hour  or  two,  and  then  the  beer  is  drained  into  the 
trade  casks.    At  that  point  the  sample  is  usually  taken. 

4995.  Does  that  vat  leave  any  residue  in  the  bottom 
when  the  beer  is  drawn  off? — Yes,  it  leaves  a  certain 
deposit  at  the  bottom  which  goes  down  the  drains.  The 
vats  are  cleaned  out  every  time  they  are  emptied,  and 
the  washings  run  down  the  drain. 

4996.  What  materials  do  you  purchase  under  a 
guarantee  of  freedom  from  .arsenic  ? — Practically  we 
purchase  all  our  materials,  our  malts,  and  everything 
under  a  guarantee  of  purity. 

4997.  (Dr.  Whitelegge.)  Does  the  guarantee  mention 
arsenic  in  particular? — Arsenic  in  particular. 

4998.  (Chairman.)  That  is  since  November? — That 
is  all. 

4999.  Previous  to  November  arsenic  was  never  men- 
tioned ? —  Never  mentioned  and  never  thought  of. 

5000.  Is  there  a  general  guarantee  or  is  there  a 
separate  guarantee  for  each  separate  consignment? — 
I  think  for  every  consignment ;  there  is  a  printed 
guarantee  on  every  invoice. 

5001.  I  understood  that  you  use  some  grain  mixed 
with  malt? — Yes,  maize  grits  we  use,  a  form  of 
maize  ;  maize  cut  up  by  machinery  and  mechanically 
treated  merely  for  convenience  ;  it  comes  from  America. 

5002.  Freed  of  the  husk?— Yes,  and  also  of  the 
acrospire,  the  germ  which  contains  flavour  and  oil. 

5003.  That  is  taken  off?— Yes,  it  is  taken  out  by  the 
machinery.  It  is  on  the  same  principle  as  the  de- 
germinating  machinei-y  used  everywhere  now  for  wheat. 

5004.  Similar  to  what  is  used  for  the  malt?— We  do 
not  use  it  for  malt.    Malt  is  merely  crushed. 

5005.  In  the  brushing  and  screening  tliere  is  a  pro- 
cess of  taking  oH  the  radicle,  is  not  there  ? — Yes,  that 
is  the  rootlets  that  groiv  outsid?.  After  the  barley  has 
been  grown  on  the  floors  of  the  maltings,  and  cured  in 
the  kilns,  i-lie  rootlets  are  brushed  off,  but  the  acrospire 
is  there  still.    That  is  cut  out  in  the  case  of  the  maize. 

5006.  For  what  classes  of  beers  do  you  use  maize  ? — 
For  all  the  lighter  beers,  and  all  the  running  beers, 
and  occasionally  for  some  of  the  others. 


5007.  Have  you  ever  had  the  maize  tested  for  arsenic  ? 
■ — I  think  we  certainly  had  it  tested  once,  but  of  course 
it  is  pure  grain. 

5008.  Since  November  have  you  had  it  tested  ? — Yes. 

5009.  What  about  flaked  maize?— We  have  never 
used  any. 

5010.  You  have  already  answered  the  qiiestion  that 
you  used  maize  and  have  tested  it  for  arsenic  ? — I  think 
we  have  tested  it  for  arsenic  and  found  it  quite  free. 

5011.  Maize  grits  are  simply  the  grain  ?— Pure  grain. 

5012.  Which  has  not  been  submitted  to  any  other 
treatment  except  th©  mechanical  treatment  you  have 
described  ? — That  is  so. 

5013.  Do  you  use  prepared  or  flaked  maize? — No, 
none  at  all. 

5014.  Some  forms  of  prepared  maize  may  have  under- 
gone a  chemical  process  with  sulphui-ic  acid,  may  not 
it  ? — I  should  think  so,  but  I  have  no  experience. 

5015.  But  it  is  not  the  maize  you  use  ? — No,  not  the 
maize  we  use  at  all. 

5016.  After  giving  up  the  use  of  Bostock's  products 
were  any  of  your  beers  condemned  as  arsenical  either 
by  your  own  analyst  or  by  others  ? — No,  none  at  all. 

5017.  Have  you  found  it  necessary  to  destroy  any 
beers  except  those  in  which  Bostock  products  had  been 
used  ? — None  at  all. 

5018.  Has  your  brewery  its  own  maltings? — No,  wt 
have  not. 

5019.  Do  you  ever  test  the  malt? — Yes,  constantly. 

5020.  You  test  it  for  its  value  as  malt?— Also  foi 
arsenic. 

5021.  That  is  since  the  scare  you  test  it  constantly 
for  arsenic  ? — Yes. 

5022.  Have  you  found  arsenic  in  any  of  the  malt 
you  have  tested  ? — I  think  all  malt  contains  an  infini- 
tesimal trace  ;  I  may  be  wrong,  but  I  think  it  is  pretty  ^ 
well  accepted  now  that  if  they  know  how  to  find  it  all 
malt  probably  contains  an  infinitesimal  trace  ;  but 
that  is  probably  being  got  rid  of,  and  will  in  the  future 
be  eliminated  entirely  by  kiln  drying  or  treating  with 
absolutely  pure  anthracite  coal. 

5022*.  (Sir  William  Church.)  How  is  that  to  be  at- 
tained ? — I  think  some  of  the  mines  in  South  Wales 
are  absolutely  free.  I  met  a  gcntlenian  the  other  day 
v/ho  told  me  his  was,  and  he  is  selling  large  quantities. 
Before  it  was  alwaj-s  a  little  impure. 

5023.  Absolutely  free  is  strong.  I  would  not  ven- 
ture to  say  that  may  not  be  the  case,  but  anthracite 
coal  we  have  already  been  told  by  those  who  know 
does  contain  in  its  fissures  sonietimes  arsenic,  and  the 
public  should  not  be  too  much  impressed  with  the 
idea  that  anthracite  is  absolutely  free? — No. 

5024.  (Chairman.)  Do  you  do  any  brushing  or  screen- 
ing of  the  malt  ? — Yes.  It  is  screened  to  begin  with  at 
the  maltings  where  we  buy  our  malt,  and  it  is  again 
screened  in  our  process.  It  is  brushed  and  screened  in 
the  process  in  a  Nalder  machine  which  brushes  and 
cleans  it  and  blows  out  the  dust  before  it  is  ground  and 
sent  up  to  the  mash  tun. 

5025.  Have  you  in  recent  times  ever  tested  the  malt 
dust  ? — I  do  not  think  we  have  tried  it.  We  do  not 
collect  it.    It  is  blown  into  the  chimney. 

5026.  May  any  of  it  blow  about  through  the  brewery  ? 
— No,  it  is  drawn  up  into  the  main  shaft  of  the  chimney, 
where  it  gets  consumed. 

5027.  It  would  be  a  satisfaction  to  take  some  of  it 
and  test  it  ? — I  think  it  would. 

5028.  If  there  was  any  arsenic  on  the  malt  at  all  it 
would  be,  I  believe,  in  the  outer  crust  ? — Yes. 

5029.  And  therefore  in  the  Lest  it  would  be  found 
in  a  large  proportion  ? — Yes.  But  we  find  our  beers  are 
so  free  from  arsenic  that  we  have  not  thought  it  ne- 
cessary to  look  for  a  shadow  of  it,  especially  as  now 
our  maltster  is  producing  all  his  malts  for  us  with 
anthracite,  and  therefore  absolutely  free,  I  take  it,  or 
nearly  as  free  as  possible. 

5030.  (Sir  William  Church.)  Although  you  have  not 
your  own  maltings,  you  deal  with  one  or  more  malt- 
sters ;  you  do  not  buy  in  the  open  market? — Not  as  a 
rule.  We  do  for  some  classes  of  our  maits,  for  the  best 
pale  ales,  but  nine-tenths  of  our  malt  is  malted  for  us 
by  a  very  well-known  firm  in  Lincolnshire,  who  malt 
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expressly  for  us  under  our  own  special  conditions  of 
growth  and  curing. 

5031.  Do  they  supply  it  to  you  brushed  and  screened  1 
—Yes. 

5052.  And  you  also  brush  it  and  screen  it  yourself  ? 
—Yes. 

5033u  Though  it  has  been  brushed  and  screened  by 
tlie  maltster,  you  give  it  an  additional  brushing  sr.d 
screening  ? — Yes.  That  is  to  say,  we  pass  it  through  a 
machine  that  does  that.  We  do  not  expressly  put  it 
through  a  machine  for  that  jjui'pose,  but  the  machine 
it  passes  through,  which  is  a  separator  of  the  larger 
grains  from  the  smalletr  ones,  contains  a  brushing 
machine  as  well,  which  takes  as  far  as  j^ossible  all  the 
dust  and  coombs  off. 

5034.  {Chairman.)  There  is  some  dust  proceeding  from 
that  process  ? — ^Yes  ;  some  considerable  amount  of  dust 
is  collected  from  that,  and  that  passes  away  into  the 
main  chimney  stack  of  the  brewery. 

5035.  It  woixld  not  be  a  very  expensive  or  trouble- 
some thing  to  occasionally  test  that  dust  that  passes 
up  the  chimney  ? — No,  it  would  not. 

5036.  Have  j-ou  found  it  necessary  to  make  any 
changes  in  your  fuel  ? — No,  we  liave  not. 

6037.  With  regard  to  this  brushing  and  screening, 
are  you  doing  that  now  more  frequently? — No;  about 
the  siame. 

5038.  You  have  been  always  doing  that? — H  has 
been  part  of  our  process  for  some  years. 

5039.  Do  your  books  show  where  the  materials  used 
in  the  manufacture  of  any  particular  beer  were  bought? 
— Undoubtedly. 

5040.  Do  your  books  show  what  quantities  were  used 
— the  malt  from  one  place,  malt  from  another,  and  so 
on,  in  each  brew? — Undoubtedly  we  could  trace  every- 
thing. 

5041.  Your  maize  from  one  place,  and  maize  from 
another  ? — Yes. 

5042.  Do  the  returns  you  make  to  the  Inland  Revenue 
give  them  this  information  ? — No  ;  I  do  not  think  they 
do.  I  do  not  think  the  returns  give  the  information. 
All  the  returns  to  the  Inland  Revenue  given  are  the 
quantities  of  the  various  materials  required  by  them, 
but  nothing  as  to  where  they  come  from — the  malt, 
maize,  invert  sugar,  and  the  rest. 

5043.  In  the  case  of  your  tied  houses,  do  you  always 
know  what  brews  are  on  the  premises  at  any  stated 
time  ? — Undoubtedly. 

5044.  {Sir  William  Church.)  During  the  autumn  of 
last  year  did  you  notice  anything  at  all  in  connection 
with  your  yeast  ? — Nothing  at  all. 

5045.  You  had  not  to  get  fresh  yeast? — No. 

5046.  That  does  take  place,  the  interchange  between 
breweries  of  j'east  ? — I  would  not  say  we  never  do  so, 
but  it  has  been  always  our  practice  to  periodically  get 
a  slight  change  of  yeast,  not  a  complete  change,  hnt 
about  501bs.  or  so  at  a  time. 

5047.  To  add  new  yeast  to  strengthen  your  yeast? — 
Yes. 

5048.  But  you  had  not  to  do  that  last  autumn  ? — No  ; 
not  more  than  usual.  Every  few  months  perhaps  we 
have  a  few  pounds  from  some  brewery. 

5049.  {Mr.  Cosmo  Bonsor.)  How  much  beer  did  you 
have  destroyed,  roughly  ? — Is  it  necessary  to  say  it,  or 
shall  I  put  it  in  ? 

5050.  Was  it  a  considerable  quantity  ? — Yes  ;  it  was 
a  considerable  quantity. 

5051.  Did  you  make  any  application  to  the  Inland 
Revenue  for  a  rebate  ? — Yes. 

5052.  Did  they  give  you  one  ? — Undoubtedly. 

5053.  They  gave  you  a  drawback? — On  all  the  beera 
we  destroyed  inside  the  brewery. 

5054.  Not  on  the  beers  outside  ? — No  ;  we  did  not  ask 
for  it,  principallv  because  we  knew  we  should  not  get 
it. 

5055.  Why  ? — ^We  were  informed,  I  went  to  see  Sir 
Henry  Primrose,  and  he  said  there  was  not  the  least 
chance  of  allowing  the  rebate  of  the  duty  upon  any 
be  that  had  gone  outside  the  brewery,  gone  out  of  our 
hands. 

5056.  Might  I  ask  if  you  export  beer?  I  do  not  know 


whether  you  ever  do  export  beer.    If  you  sent  it  on    j/,..  j£ 
board,  they  will  do  it? — Yes.  ]Jluiide\ 

5057.  If  you  took  this  beer  out  of  your  customers'  .2(,  ^j^^j,  A 
cellars,  and  put  it  on  a  barge,  and  took  it  out  to  sea, 
you  could  have  got  a  drawback  ? — I  thuili  if  we  passed 
it  through  one  of  the  seaports  for  the  purpose  of  ex- 
port we  could  have  done  it,  but  I  do  not  think  it  would 
be  expedient  to  have  done  so,  and  they  refused  to  allow 
the  rebate  for  what  was  put  down  in  the  customers' 
cellars. 

5058.  They  refused  ?— They  refused.  The  Inland 
Revenue  said  there  were  objections  to  it,  that  the  law  did 
not  provide  for  it,  and  that  there  was  no  chance  of  our 
getting  it;  all  that  we  did  was  to  get  the  rebate  uptm 
the  beers  that  had  never  gone  outside  our  own  premises, 
and  went  down  the  drains. 

5059.  Did  the  Inland  Revenue  officers  draw  samples  Inland  1 1 

of  your  beers  during  the  process  of  brewing,  not  for  the  Kevenuel 

purpose  of  collecting  the  revenue,  but  for  the  purpose  ^i^mples  I 

of  protecting  the  public  ?— Not  that  I  know  of.  H 

revenue  I 

5059*.  Not  when  they  got  the  knowledge  of  the  purpose,".! 
epidemic  ? — ^I  do  not  think  so  ;  only  the  ordinary  sam- 
ples for  specific  gravities. 

5050.  None  for  the  protection  of  the  public? — No. 

5061.  {Sir  William  Church.)  Had  you  noticed  that 
there  was  an  unusual  amount  of  sickness  among  your 
employees,  or  not  ? — No  ;  there  were  only  one  or  two 
of  our  men  of  all  the  people  we  knew  who  had  drunk  Illness  iil 
our  beers  that  had  sutt'ered.    We  could  not  trace  those  brewery i| 
to  our  beer  ;  they  were  j>eople  not  living  in  our  dis-  hiuid 
tricts,  but  elsewhere.    Our  carters,  who  undoubtedly 
are  the  heaviest  drinkers  about  the  premises,  were  not 
suiferers,  and  there  was  not  a  single  one  in  the  least 
unwell. 

5062.  You  say  definitely  your  notice  had  not  been 
attracted  to  your  workmen,  which  was  not  the  case 
with  other  places  ? — That  is  so. 

5063.  {Mr.  Cosmo  Bonsor.)  I  think  you  attribute  that 
to  the  fact  that  you  use  tlie  incriminated  material  in 
brewing  and  not  in  priming  ? — ^Yes  ;  and  also  to  t^e  fact 
that  we  used  no  glucose,  and  only  invert  sugar.  There 
was  one  question,  I  think,  in  the  circular ;  we  were 
asked  to  express  an  opinion  as  to  the  mode  of  avoiding 
it  in  future.  I  should  like  to  have  pointed  out  that 
from  the  cross-examinations  and  expressions  of  opinion, 
I  judge  a  great  many  are  inclined  to  believe  that  all 
danger  of  arsenical  poisoning  could  be  got  rid  of,  or  all 
dangers  avoided  by  a  system  of  constant  analysis  ;  but 
I  take  it  that  the  cause  of  the  whole  trouble,  and  the 
one  that  ought  to  be  attacked,  is  the  starting  point  of 
guaranteeing  the  chemicals  used  in  tlie  manufacture  of 
the  materials.  In  other  words,  that  the  sulphuric  acid 
manufacturer  who  is  in  the  position  of  selling  his  stuH 
as  sulphuric  acid,  should  not  be  allowed  as  he  is  at 
present  to  sell  his  acid  containing  as  much  arsenic  as 
he  likes  without  a  notice  that  it  contains  a  dangerous 
poison  perhaps  known  only  to  himself.  He  sells  that 
to  the  sugar  manufacturer  ;  he  sells  it  to  everybody 
else  all  over  the  country,  and  I  am  strongly  of  opinion 
that  the  poison  of  arsenic  is  far  more  disseminated 
than  anybody  suspects.  The  manufacturer  of  sulphuric 
acid — the  manufacturer  of  any  other  acid — can  sell  his 
product  containing  a  poison  which  is  not  apparent  on 
the  face  of  it,  without  stating  in  any  kind  of  way, 
although  he  knows  it  himself,  that  it  does  contain  a 
jjarticular  poison.  If  the  sulphuric  acid  manufacturer 
were  in  a  position  of  being  obliged  by  law,  if  he  sold 
anything  containing  arsenic,  or  a  hydrochloric  acid 
manufacturer,  if  it  contained  stryclmine.  were  such  a 
thing  possible,  to  place  on  the  outside  of  his  invoice 
that  it  did  contain  such  a  thing,  the  public  would  be 
protected  wherever  that  went.  I  aim  very  strongly 
of  opinion  that  sulphuric  acid  is  the  cause  of  a  large 
amount  of  danger  and  deaths  amongst  sheep  stock  in 
agricultural  districts.  I  happen  to  be  connected  with 
a  very  large  estate  in  Dorsetshire,  which  I  am  in  a  posi- 
tion of  looking  after  as  committee.  As  everyone  knows, 
the  root  crops  there  are  grown  upon  bone  phosphate, 
and  bone  phosphate  is  made  by  treatment  of  bones  by 
sulphuric  acid,  made  from  pyrites,  which  now  everj-- 
body  knows  contains  an  enormous  quantity  of  arsenic. 
It  is  perfectly  well  known  in  all  the  sheep  farming  dis- 
tricts that  sheep  are  constantly  dying  whilst  fed  on 
roots  from  reasons  nobody  knows  anything  about.  I 
know  that  the  best  farmers  are  the  ones  who  suffer 
most  from  the  loss  of  sheep  when  they  are  feeding  on 
the  roots,  and  the  only  way  in  which  the  deaths  are  put 
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an  end  to  is  by  the  sheep  being  taken  off  the  land  and 
put  on  grain  food,  hay,  corn,  and  other  things. 
Veterinary  surgeon.s  have  been  called  down,  and  the 
most  experienced  farmers  cannot  tell  what  the  cause  ib. 
I  have  given  orders  to  have  the  urine  collected  from 
sheep  which  have  died  under  those  conditions,  and  I 
understand  from  analysts  whom  I  have  discussed  this 
very  question  with  that  there  is  not  a  doubt  that  in 
consequence  of  the  sulphuric  acid  manufacturers  selling 
feheir  acid  without  the  obligation  to  divulge  the  presence 
of  arsenic  the  poison  is  carried  into  the  super-phosphate 
without  the  manure  maker  knowing  it,  and  probablj 
rendering  the  roots  grown  on  it  injurious  to  the  stock. 
Tlie  danger  would  be  entirely  removed  in  the  brewing 
industry  if  the  original  manufacturers  of  the  materials 
used  in  the  chemical  manufacture  of  these  sugars  were 
liable  t-o  criminal  prosecution  if  they  did  not  state  the 
presence  of  the  hidden  poison. 

5054.  {Sir  William  Church.)  Of  course,  that  is  a  very 
ingenious  supposition,  and  one  that  deserves  to  be  con- 
sidered ;  but  have  you  any  evidence  whatever  to  begin 
with  thaA  a  turnip  or  a  mangold  will  assimilate  arsenic 
or  take  it  up  into  its  tissues  I  Arsenic  acts  as  a  strong 
poison  to  vegetable  life  as  to  animal  life  ? — I  was  told  by 
a  chemist  that  arsenious  acid  being  soluble  would 
probably  be  taken  up  by  the  roots. 

5065.  But  you  have  not  got  any  evidence  at  present? — 
No,  none  at  all  at  present. 

5066.  It  is  only  an  opinion  ? — Yes,  it  is  only  an  opi- 
niun  which  has  been  cori-oborated  by  opinions  of  ana- 
lysts. 

5067.  It  is  worth  attending  to,  but  you  have  not  any- 
thing in  thie  shape  of  evidence? — No.  I  merely  illus- 
trated that  to  show  the  danger  of  allowing  the  manufac- 
turer of  a  contaminated  acid  to  sell  it  without  notifying 
lu  his  customers  the  presence  of  poison.  The  whole  of  the 
danger  to  the  public  through  the  agency  of  beer  would 
be  removed  by  forbidding — which  is  the  natural  course 
to  take — forbidding  the  chemical  manufacturer  to  put 
the  poison  in  without  telling  his  customers,  and  punish- 
ing him  if  he  does  it. 

5068.  (Chairman.)  You  are  having  some  experiments 
made  on  live  stock  ? — A  chemist  has  undertaken  to  ana- 
lyse. It  was  Dr.  Stevenson  or  Dr.  Luff  who  originally 
advised  me,  and  they  told  me  the  best  way  for  discovering 
it  and  tracing  it  would  be  to  get  the  urine  taken  from 
fi>ur  or  five  siheep  that  had  died,  and  if  I  sent  it  up  to 
him  he  would  analyse  it,  and  if  it  contained  arsenic  he 
would  proceed  with  further  analysis. 

5069.  Is  that  being  done? — ^I  have  given  instructions 
to  have  the  urine  collected. 

5070.  If  you  get  resulits  will  you  kindly  state  thieni  to 
Dr.  Buchanan? — ^I  will,  certainly.  It  is  late  on  in  the 
year  now,  and  it  all  depends  on  whether  any  stock  suffer 
at  tills  time  of  the  year.  The  stock  are  not  so  much  on 
roots  as  they  would  have  been  a  few  months  ago. 

5071.  Might  it  not  be  as  well  to  have  some  of  tlie  root* 
tested  for  arsenic? — Yes,  I  tliink  it  might.  I  will  have 
that  done. 

5072.  It  would  be  desirable  and  important,  and  if  you 
get  results  you  might  kindly  send  th,6m  to  Dr.  Buchanan  1 
—I  will.* 

*  The  following  letter  has  since  been  forwarded  by 
this  witness:  — 

The  Cornbrook  Brewery  Company,  Ltd., 
Chester  Road,  Manchester,  May  16th,  1901. 

Sir, — When  I  gave  evidence  at  Manchester  before  the 
Royal  Commission  upon  Arsenical  Poisoning,  I  stated 
that  farmers  were  liable  to  many  losses  amongst  sheep 
stock  during  the  winter  months,  when  sheep  were  being 
fed  on  roots,  and  that  I  had  reason  to  suspect  that  these 
losses  were  probably  caused  by  arsenic  introduced  into 
the  roots  through  the  fertilisers  (superphosphates  and 
other  bone  manures),  which  were,  I  believed,  largely 
manufactured  with  sulphuric  acid  highly  contaminated 
with  arsenious  acid. 

His  Lordship,  the  President  of  the  Commisision,  de- 
sired me  to  make  some  investigations  in  the  matter,  and 
to  report  to  the  Royal  Commission. 

I  now  have  the  honour  to  report  that  I  gave  instmc- 
tions  to  my  agent  upon  the  Lutworth  Estate,  in  Dorset, 
to  send  me  up  to  London  some  samples  of  super- 
phosphate, and,  on  the  suggestion  of  Dr.  Stevenson,  to 
procure  for  me,  if  possible,  some  urine  from  the  bladder 
of  a  shee]3  that  had  died  upon  the  roots, 

I  was  s'.irr-essfu]  in  p^jcuring  a  very  small  quantitj 

4576. 


5073.  {Dr.  Whitelegge.)  You  suggest  that  fermentation   j/,.  // 
might  partially  remove  tlie  arsenic  ?— I  have  only  the  sup-  Blunddi. 

position  that  the  fermentation  and  the  processes  in  brew-   ^ 

ing  eHminate  it  because  I  have  had  our  beers  analysed,  20  Mar.  190L 

and  I  find  only  a  very  small  trace  in  the  worst  cases.  I   

have  th,e  authority  of  Mr.  Gordon  Salaanon  and  others  for 

stating  that  a  barrel  containing  41b.  or  51b.  of  invert 
sugar  ought  to  contain  more  arsenic  than  it  actually  does. 
I  infer,  therefore,  that  in  the  process  of  fermentation  it 
has  been  deposited  somewhere. 

5074.  Basing  that  inference  on  the  fact  that  it  has 
disappeared  somewhere  or  other? — Yes,  that  is  it.  I 
cannot  possibly  say  it  would  be  so. 

5075-6.  The  suggesition  has  been  made  that  the  colour  of  Colour  of 
Bostock's  glucose  may  have  been  different  in  th<3  later  Bostock 
stages  when  it  was  presumed  to  contain  more  arsenic,  glucose  not 
Can  you  tell  us  anything  about  that  ? — I  do  not  think  that  "nusual. 
is  at  all  likely.    I  should  like  to  ask  my  brewer  upon 
that  point. 

{The  Bre  wer.)  Certainly  not  ;  in  the  last  two  or  three 
months  Bostock's  sugar  was  more  regular  in  colour 
than  it  had  been  for  some  time.  Some  15  or  18  months 
ago  we  had  to  make  complaints  about  the  colour. 

5077.  It  was  not  dark  at  all  ? 

{The  Brewer.)  No. 

5073.  {Dr.  Wliitdeijge){to  the  Witness.)  You  told  us  you 
obtained  guarantees  of  malt.  Did  you  obtain  any  gua- 
rantee with  hops  ? — We  did  at  the  beginning,  but  I  think 
the  hop  merchants  rather  protested  against  that,  as  they 
had  nothing  to  do  with  the  manufacture.  They  said 
they  were  simply  middlemen. 

5079.  You  do  not  obtain  any  guarantee  now  ? — No  ;  we 
have  had  some  analysed,  but  we  do  not  find  there  is 
anything  in  it. 

5080.  With  negative  results  ? — Yes. 

5081.  Did  you  send  out  any  guarantee  with  the  beer 
to  customers  ? — We  have  done  so  since  tliis  scare,  but  we 
intend  to  desist.  It  is  a  great  aource  of  trouble.  What 
we  intend  to  do  is  to  tell  all  our  tenants  that  we  do 
guarantee  it  to  save  having  to  put  the  labels  on. 

5082.  To  substitute  a  general  guarantee  for  a  specific 
one  ? — Yes. 

5083.  Do  you  intend  to  give  it  to  your  tenants  only 
or  to  everybody? — ^We  intend  to  give  up  the  specific 
guarantee  and  give  the  general  one.  If  they  wanted 
it  we  should  always  supply  it. 

5084.  Tlie  arsenicated  beer  brewed    with  Bostock's 
Rugar  was  all  destroyed  ? — Yes. 

5035.  Was  it  destroyed  at  once  ? — It  was  only  destroyed  Question  of 
as  it  was  returned  to  the  vats  and  measured  for  the  rebate  of 
purpose  of  getting  the  Excise  revenue  back,  but  it  was  Juty  delayed 
all  destroyed  in  the  houses  as  soon  as  we  possibly  could,  destruction 
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5086.  But  for  th.e  purpose  of  rebate  was  the  beer  re- 
tained on  tli'e  premises  longer  than  it  would  have  been 
otherwisie? — ^I  think  so. 

5087.  Can  you  say  how  much  longer? — I  shotdd  think 
there  were  two  thousand  barrels  in  the  brewery  at  the 
time  the  scare  occurred,  and  it  would  probably  all  have 
gone  out  except  perhaps  the  pale  ales  within  a  week, 
and  as  it  was  a  good  deal  of  it  was  kept  until  the  28bli 

of  urine  from  a  ewe  that  had  suddenly  died  under  the 
typical  conditions  referred  to.  The  animal  was  appar- 
ently quite  healthy,  and  in  good  condition. 

The  fertilisers  and  the  urine  were  fonvarded  by  me 
to  Mr.  A.  Gordon  Salamon,  who  reported  that  one  of 
the  samples  of  manure  was  heavily  charged  with  arsenic, 
and  that  the  urine  contained  more  than  a  trace  of  arsenic. 
The  quantity  of  liquid  was  very  small,  under  a  table- 
spoaniul,  and  a  quantitative  analysis  was  therefore  im- 
practicable. I  am  informed  that  it  was  the  opinion  of 
the  experts  who  saw  the  mirror  produced,  that  the 
animal  probably  died  from  the  effects  of  arsenical  poison- 
ing. 

As  it  is  impossible  to  believe  that  the  arsenic  could 
have  been  taken  by  the  sheep  except  in  the  maimer  sug- 
gested, I  think  the  evidence  is  sufficient  to  justify  very 
careful  investigation.  The  season  is  too  advanced  to 
allow  of  any  examination  of  roots,  but  I  hope  to  make 
further  experiments  next  winter. 

I  have  the  honour  to  be,  Sir, 
Your  obedient  servant, 

Henry  Weld  Blundell. 

The  Secretary, 

Royal  Conimission  on  Arsenical  Poi-oning. 
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—1— —  5088.  Was  there  delay  on  the  part  of  tlie  Excise  autJio- 
rities  or  simply  the  difficulty  of  dealing  withi  it  ? — I  think 
the  Excise  officers  offered  us  every  facility,  but  we  had  to 
brew  without  cessation  to  make  up  the  loss  of  beer  we 
had  put  down  the  drain,  and  we  could  not  spare  the 
large  vessels  into  "which  we  had  to  pump  the  beer  to 
calculate  the  quantities. 

5039.  Tou  have  large  stores  at  other  centres  than  Man- 
eli  ester  ? — Yes. 


5090.  Wbat  was  done  ^tith  the  arsenicated  beer?- 
was  all  put  down  thiC  drains  in  the  stores. 


-It 


5091.  At  once? — Almost  at  once.   We  keep  the  beers  in    7\j^,  ^ 
one  store  where  we  had  a  considerable  quantity  of  beer   "  Bhrndel 

at  Bolton  for  a  few  weeks  whilst  we  were  carrying  on  cor-  .  

respondence  with  the  Inland  Revenue  asking  them  to  29  Mar. 

allow  us  to  treat  that  as  a  portion  of  our  brewery,  inas-   

much  as  it  had  never  been  invoiced  out  to  customers,  but 

they  ultimately  declined  absolutely. 

5092.  Tou  did  not  obtain  a  rebate  1 — No,  and  as  notihing 
else  was  to  be  done  we  poured  it  down  the  drain. 

5093.  You  have  stores  at  Liverpool,  have  not  vou? — 
No. 

5034.  As  far  as  you  know  there  was  no  delay  at  I*:ver- 
pool  in  destroying  your  beer  on  account  of  the  Excise? 
— No,  I  have  not  heard  there  was  any. 


Mr.  G.  E.   CowELL,  called  ;   and  Examined. 


Mr  5095.  (Chairman.)  You  represent  Wilson's  Brewery 

G.  E.  Cowdl.  Company  1— Yes. 

5096.  You  speak  to  the  amount  of  Bostocik's  product 
used  in  your  brewery.  C5an  you  give  partaculars  in 
writing  to  the  Secretary  ? — ^I  have  done  so. 

5097.  How  long  had  your  firm  baen  Bostock's  cus- 
tomers 1 — -About  three  years  and  a  half. 

5098.  In  respect  of  the  action  that  you  are  now 
taking  since  the  arsenic  danger  has  been  discovered, 
what  samples  of  your  brewing  materials  do  you  now 
submit  to  your  analyst? — We  have  submitted  malts 
constantly,  and  the  sugars. 

Guarantees  5099.  Brewers'  sugars  and  glucose? — Yes,  and  we 
now  obtained  get  a  guarantee  with  eadh  consigniment  of  all  the 
of  certain       materials  W-th  the  exception  of  hops. 

nnterial-  5100.  Have  you  brought  any  spedjmens? — No. 

5101-  Malt,  invert  sugars,  and  glucose.  Are  there 
any  otJier  materials  ? — No  ;  those  are  the  main  things. 

5102.  Have  you  got  a  guarantee  with  maize? — Yes. 

5103.  Not  in  other  substances  ? — No. 

Brewing  5104.  Do  your  books  show  you  where  the  materials 

book*  would  ^gg^  ^j^g  manufacture  of  any  particular  beer  were 
oriffiVoT  bought,  and  in  what  quantities  they  were  used? — Our 
int'redients  books  would  show  where  the  materials  were  bought, 
in'every    "  ^'^^  in'^^rt  sugars  we  could  not  tell  you 

brew.  positively  how  it  is   all  disposed   of.     We   did  not 

discriminate  between  the  two  sugars  before  the  scare. 

5105.  In  respect  to  glucose  ? — We  had  only  two  sorts, 
and  we  should  know  exactly  how  that  was  used. 

5106.  Was  your  glucose  all  bought  from  Bostock's  ? — 
None  of  it. 

5107.  Were  your  invert  sugars  from  Bostock's  ? — A 
Tortaon  of  the  invert  sugar  was  obtained  from  Bostook'e. 

No  know-         5108.  In  the  case  of  your  tied  houses,  do  you  always 
led>;e  of         know  what  brews  are  on  the  premises  at  any  given 
which  brew     time  ? — No  :   we  should  not  know  unless  we  went  to 
IS  on  . ale  at 
publicans. 

5109.  You  would  know  when  it  went  to  them,  but  you 
would  not  know  when  it  was  all  consumed? — No,  I 
think  not,  without  vLs:Iting  the  house. 

5110.  {Mr.  Cosmo  Bonsor.)  You  keep  a  record  of  the 
gyles  you  send  to  each  house.  Do  jyou  know  the 
particular  brewing  that  you  deliver  to  each  house  ?— No. 

5111.  Do  not  you  number  your  barrels? — -Yes;  but 
we  have  no  record  that  suoh  and  such  a  date  went  to 
such  and  such  a  house  ;  the  date  of  the  brewing  would 
be  on  the  cask. 

5112.  You  have  nothing  in  your  books  to  show  it? — 
No. 

5113.  You  would  have  to  go  to  the  house  to  see? — 
Yes. 

5114.  Was  it  in  the  public  papers  that  you  first  saw 

information  to  the  effect  that  there  was  an  epidemic? — 
We  first  heard  of  it  when  Mr.  Groves  telephoned  to 
'js  and  asked  us  if  we  had  heard  anything  about  It. 
We  had  not,  and  he  asked  if  we  had  had  any  sickness 
but  we  had  not  had  any  sickness  at  all  on  the  premises. 

5115.  "WTien  you  first  heard  of  it,  arsenic  was  not 
named  ? — ^No. 

E.xamioation  Did  you  first  see  it  in  tEe  papers  that  the 

of  brewers'  epidemic  was  alleged  to  be  due  to  arsenic? — ^Yes.  It 
sample^;  hy  wias  attributed,  I  think,  to  the  hops,  to  the  sulphur 
a  ;  \nalyst.     used  in  drvine  the  hons. 


used  in  drying  the  hops. 

5117.  Did  you  take  any  steps  when  you  heard  that 


arsenic  was   suspected  ? — Yes  ;   we   went   to   the  city 
analyst,  Mr.  Estcourt,  and  we  then  sent  h^m  samples.    G'.  7-;.  Cou 

5118.  And  you  had  a  consultation  with  him  ? — Yes.  ■ 

5119.  And  arranged  to  send  him  samples  of  beer  on 
Monday  after  Saturday  the  24th  ? — i'es. 

5120.  On  Monday  the  26tih  you  again  saw  Mr.  Est- 
court ? — Yes. 

5121.  And  discussed  the  various  theories  which  had 
been  suggested  ? — Yes. 

5122.  Did  you  take  him  samples  ? — Yes. 

5123.  The  samples  which  you  gave  the  analyst  had 
been  brewed  with  Bostock's  sugar  ? — Two  of  them  had. 

5124.  On  Wednesday,  the  28th,  you  received  Mr. 
Estcourt's  report  ? — Yes. 

5125.  And  that  was  to  the  effect  that  they  were  what  ? 

— That  they  were  quite  free  from  arsenic.  j. 

5126.  All  the  samples  ?— Yes.  | 

5127.  On  Thursday,  the  29th,  you  attended  a  meet- 
ing of  brewers  of  Manchester  and  district,  when  Mr. 
Gordon  Salamon  and  Dr.  Luflt  were  present,  and  made 
statements? — Yes,  to  the  effect  that  arsenic  had  been 
found  in  Bostock's  sugars. 

5128.  You  then  learnt  for  the  first  time  that  the 
arsenic  had  been  traced  to  the  sugars  supplied  by 
Bostock  ?— Yes. 

5129.  That  same  evening  you  sent  out  three  special 
travellers  to  withdraw  certain  beers  which  contained 
Bostock's  sugars? — Yes. 

5130.  All  the  beers  that  contained  Bostock's  sugars  ? 
— Beers  which  contained  a  larger  proportion  than  was 
usual  of  Bostock's  sugars. 

5131.  And  at  the  same  time  you  summoned  youx 
travellers  to  meet  at  the  brewery  on  the  following 
morning  ? — Yes. 

5132.  And  instructed  your  travellers  to  withdraw  all 
beers  of  which  you  had  any  doubt? — Yes. 

5133.  (Mr.  Cosmo  Bonsor.)  Did  you  destroy  a  large  Destructii 
quantity  of  beer  ?— 1,389  barrels.  of  inculpa 

5134.  That  was  beer  on  your  premises  ? — Part  of  it 
on  our  premises. 

5135.  Did  you  get  a  drawback  on  it  ? — On  some  of  it. 

5136.  Did  you  claim  it  on  the  whole  ? — No.  We  were 
told  it  was  no  good  claiming  it  on  the  whole.  We 
claimed  on  that  which  had  never  left  the  premises. 

5137.  Who  were  you  told  by  that  it  was  no  good  ? — 
By  the  Excise. 

5138.  By  the  Excise  officers  ? — Yes  we  wrote  also  to  Relatr  of 
Somerset  House.  duty 

5139.  Did  you  write  individually,   or  was  it  the 
Brewers'  Association  that  wrote? — We  wrote. 

5140.  Could  you  put  in  the  answer  ?— Not  in  the  exact 
words,  but  it  was  to  the  effect  that  the  local  supervisor 
would  witness  the  destruction  of  condemned  beer  which 
had  never  left  our  brewery  premises.  But  no  promise 
was  given  whether  repayment  would  be  allowed  on  such 
beer. 

5141.  Could  you  let  Dr.  Buchanan  have  a  copy  of  the 
answer  ? — Certainly. 

5142.  I  understand  that  the  beer  was  kept  hanging 
about  for  a  certain  time  ? — Yes. 

5143.  I  do  not  know  whether  on  your  premises,  but 
certainly  in  some  places  the  beer  was  not  destroyed  as 
quickly  as  it  might  be,  owing  to  the  doubt  as  to  whether 
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fr,  the  Inland  Revenue  were  going  to  pay  the  drawback  or 
Cowell.  not? — That  was  to  some  extent  so  in  our  case.  We  had 
—  a  disused  breweiy  ;  the  vessels  were  all  going  to  be 
1-.  1901.  pulled  down,  so  that  we  put  it  there  until  we  received 
a  definite  answer  from  the  Excise  that  they  could  not 
,  allow  rebate  on  it. 
*'  • 

5144.  Do  you  do  much  in  the  waj^  of  priming? — No, 
very  little. 

g-  5145.  You  do  not  prime  to  the  extent  of  what  is 

allowed  by  the  Excise? — Not  perhaps  20  per  cent,  of 
what  is  allowed  by  the  Excise. 

5146.  Do  you  prime  with  Bostock's  invert  sugar? — 
Yes. 

5147.  That  was  mainly  how  Bostock's  invert  sugar 
was  used  perhaps  ? — Yes,  mainlj. 

ran  tee  5148.  (Dr.  Whitelegge.)  Do  you  give  guarantees  with 
ty  sent  j^jjg  beer  you  send  out  ? — We  have  done  so  until  re- 
'         cently,  but  we  have  discontinued  it. 

5149.  Altogether  ?— Yes. 

5150.  You   do   not   give   any   general   or  specifi(^ 
guarantee? — We  have  not  done  so. 

5151.  (Chairman.)  Can  you  give  us  information  as  to 
the  dates  of  the  destruction  of  the  beer  ? — The  beer  was 


destroyed  as  follows  : — 180  barrels  on  December  5th,  at  Mr. 
the  brewery,  in  the  presence  of  the  Excise  officer  ;  1,062  G.  E.  Covjell. 

barrels  between  December  11th  to  26th,  at  the  brewery,       ;  r 

witnessed  by  responsible  officials  ;  50  barrels  on  January  ^■^  Mar.  1901. 
8th,  at  the  brewery,   in  the  presence  of  the  Excise 
officer  ;  and  97  at  various  country  houses  in  the  pre- 
sence of  our  agents. 

5152.  Have  you  had  summonses  against  any  of  your 
tenants  ? — Summonses  have  been  taken  out  against  six 
retailers  of  our  beer  ;  one  has  been  fined,  and  the  others 
have  been  adjourned  pending  the  appeal  from  Mr. 
Headlajn's  decision. 

5153.  Have  you  taken  precautions  to  test  the  beer  you  I'l'  -r  now 
are  now  sending  out  ? — Acting  on  the  report  of  the  com-  te-t-d  for 
laittee  of  the  Manchester  Brewers'  Association,  dated  ^^e^o^'e 
1st  December,  we  have  since  that  date  sent  no  beer  out 

that  has  not  iDeen  tested  and  passed  by  Dr.  Miller,  the 
analyst  appointed  by  the  association.  We  have  now 
received  a  notice  from  the  Medical  Officer  of  Health 
at  Stockport  that  a  sample  of  our  beer,  taken  from  one 
of  our  houses  on  the  26th  February,  contained  l-50th 
of  a  grain  of  arsenic  per  gallon.  I  should  explain  that 
we  have  two  breweries,  one  at  Newton  Heath  and  the 
other  at  Oldham.  None  of  Bostock's  sugars  were  used 
during  the  period  in  question  (between  June  and 
November  23rd,  1900)  at  our  Oldham  brewery. 


TENTH  DAY. 


At  the  Town  Hall,  Manchester. 


Saturday,  SOtJ/  March,  1901. 


PRESENT  : 

The  Right  Hon.  Lord  Kelvin  (Chairman) 

Sir  William  Church.  |  ilr.  Cosmo  Bonsor. 

Dr.  Whitelegge. 

Dr.  Buchanan,  Secretary. 

Mr.  SiGMUND  Stein,  called  ;  and  Examined. 


5154.  {Chairman.)  You  are  a  graduate  of  the  Imperial 
Royal  Polyteohnicum  in  Vienna,  I  believe  1 — Yes. 

1901.  5155.  You  have  had  nearly  20  years'  experience  as  an 
—  '  analytical  and  consulting  chemist  to  sugar  manufac- 
turers ? — Yes,  I  have  ;  and  I  have  been  for  the  last  ten 
years  technical  manager  to  Messrs.  Crosfield,  Barrow, 
and  Co.,  sugar  refiners,  Liverpool,  and  am  now  acting 
for  the  same  firm  as  scientific  adviser. 

5156.  You  also  hold  several  other  positions,  do  you 
not? — 1.  am  also  consulting  chemist  and  techn-cal  ad- 
viser to  several  sugar  factories  abroad.  I  am  a  mem- 
ber of  the  Society  of  Sugar  Technologists,  a  German 
society  having  members  all  over  the  world,  of  the 
Society  of  Austrian  Chemists,  and  of  the  Society  of 
Chemical  Industry. 

5157.  You  have  been  also  engaged  in  a  great  deal  of 
investigation  work,  have  you  not  ? — I  have  been  engaged 
in  a  great  deal  of  technical  investigation  in  reference 
to  the  sugar  industry,  have  written  many  articles 
in  various  scientific  journals,  and  am  scient-fic  corre- 
spondent of  nearly  all  existing  sugar  journals.  I  have 
acted  as  arbitrator  in  disputes  regarding  sugar,  and  have 
been  repeatedly  called  before  courts  as  expert. 

'  5158.  Have  you  considered  the  risk  of  arsenical  poi- 

I  ■  soning  by  means  of  sugars  ? — Yes.  Poisoning  by  arsenic 
'  through  the  medium  of  sugar  may  occur  even  in  sugar 

refineries.  It  is  a  known  fact,  and  a  matter  of  elemen- 
tary knowledge,  that  commercial  sulphuric  acid  contains 
arsenic  in  different  proportions.  If  such  commercial 
Rulphuric  acid  containing  arsenic  is  used  in  a  sugar 
refinery,  poisoning  may  occur.  In  the  production  of 
crystallised  sugar  sulphuric  acid  is  not  used.  It  is, 
however,  used  in  the  production  of  so-called  "  golden 
syrup,"   "table   syrup,"    or  treacle.    Golden  syrup  is 


made  by  clarifying  molasses  by  means  of  animal  char-  m,-, 
coal.     Molasses,  the  last  residue  from  sugar  refining,      ,S'.  Stein, 

does  not  crystallise  at  the  feme  it  is  produced.  After  

a  certain  time,  however,  molasses  commences  to  crys-  30  Mar.  1901 
tallise.  Tdiis  tendency  to  crystallisation  is  a  great 
drawback  in  the  production  of  golden  syrup  from 
molasses.  To  prevent  the  crys'talliisation  of  the  golden 
syrup,  the  molasses  are  treated  with  a  small  quantity 
oi  sulphuric  acid,  to  change  or  invert  the  saccharose 
into  dextrose  and  levulose.  If  the  inversion  is  properly 
done  the  golden  syrup  will  never  crystallise.  For 
the  purpose  of  the  conversion  of  the  molasses,  the  latter 
are  dissolved  to  a  density  of  about  25°  Beaum^  in  a 
copper  vessel  provided  with  a  mechanical  stirrer,  and 
furnished  with  a  system  of  narrow  steam  pipes  through 
which  low  pressure  steam  is  supplied.  The  molasses 
solution  is  kept  for  about  15  minutes  at  a  temperature 
of  190°  Fahr.  About  this  time  diluted  sulphuric  acid 
IS  added.  The  dilution  of  the  sulphuric  acid  is  effected 
in  a  lead  vessel,  which  has  a  graduated  scale  inside  to 
determine  the  quantity  of  the  acid.  The  quantity  of 
acid  used  depends  upon  the  purity  of  the  sugar  and  of 
its  saline  contents,  and  varies  from  '03  to  1-5  per  cent, 
of  concentrated  sulphuric  acid  to  100  parts  of  molasses. 
Professor  Wohl  has  studied  this  question,  and  I  refer 
to  his  investigation  in  an  Appendix.  After  the  sul- 
phuric acid  is  added  to  the  molasses  solution,  and  the 
latter  has  been  tested,  the  solution  is  neutralised  with' 
carbonate  of  lime.  By  this  add.tlon  a  precipitate  of 
sulphate  of  lime  is  formed,  whidh  is  filtered  off  through 
filter  bags  or  filter  presses.  The  filtrate  running  off 
from  the  filter  bags  or  filter  presses  is  tJien  sent  "over 
animal_  charcoal  to  be  decolorised  as  much  as  possible, 
the  animal  charcoal  retaining  the  impurities,  and  the 
liquor  runmlng  off  from  it  is  boiled  in  a  vacuum  pan 
f^o  42°  Beaum^.     If  the  sulphuric  acid  is  used  in  a 
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perfectly  pure  state,  and  is  perfectly  free  from  arsenic, 
no  danger  can  occur.  If,  however,  it  contains  arsenic, 
the  latter  is  sure  to  go  into  the  golden  syiup. 

5159.  Will  ail  the  arsenic  go  into  the  golden  syrup 
or  only  a  portion  of  it  ? — All  the  arsenic  goes  into  the 
golden  syrup.  The  carbonate  of  lime  used  in  the 
copper  pan  will  not  precipitate  the  arsenic,  and  the 
charcoal  retains  only  a  very  small  quantity  of  it,  so  that 
the  bulk  of  the  arsenic  passes  into  the  golden  syrup. 
How  dangerous  the  smallest  quantity  of  arsenic  in 
such  syrup  may  be  is  clear  from  the  fact  that  golden 
syrup  is  taken  as  food  by  children,  and  is  also  used  in 
pastry  making.  I  think  that  attention  should  be  paid 
:  to  this  subject. 

5159a.  {Chair man.)  You  mention  in  your  precis  Pro- 
fessor Wohl's  patent  ?— Professor  A.  Wohl  and  Dr.  A. 
Kollrepp  took  out  a  patent  in  Germany  (No.  57368,  of 
11th  July,  1889),  regarding  the  inversion  of  sugar.  Wohl 
and  Kollrepp  say  that  it  exists  for  every  acid  a  very 
weak  concentration  by  which,  on  heating  from  80°  to 
95°  Centigrade,  sugar  is  in  from  half  an  hour  to  an  hour 
inverted  to  the  fourfold  quantity  of  the  diluted  acid 
used,  and  without  decomposition  and  dark  coloration  of 
the  resulting  invert  sugar. 

Professor  A.  Wohl  calculated  that  for  an  80  per  cent, 
sugar  solution  the  necessary  percentage  of  acid  calou- 
lated  on  sugar  is  :  — 
0-01  to  0-02  of  Hydrochloric  acid. 
0  02  ,,  0-03  ,,  Bromic  Acid. 
0  02  ,,  0-03  ,,  Nitric  Acid. 
0  03  ,,  0-05  ,,  Sulphuric  Acid. 
0  05  ,,  0-20  ,,  Fluoric  Acid. 
0-15  ,,  0-25  ,,  Phosphoric  Acid. 
0-20  ,,  0-40     Sulphurous  Acid. 


5160.  The  table  given  by  you  shows  -03  to  '05  per  cwt. 
of  sulphuric  acid,  whereas  you  told  us  '03  to  1'5 1 — The 
table  refers  to  the  investigation  of  Professor  Wohl,  as 
given  in  his  patent.  He  says  that  '05  is  a  minimum 
and  -03  is  a  maximum  of  sulphuric  acid  as  used  accord- 
ing to  his  process  and  investigations,  but  I  have  found 
that  these  figures  of  Wohl  are  not  quite  according  to  ray 
experience.  You  cannot  invert  properly  with  sulphuric 
acid  at  "05.  I  have  myself  used  over  1  per  cent,  of 
sulphuric  acid  for  conversion  in  Liverixiol. 

5161.  You  sav  1-5  of  concentrated  sulphuric  acid  to 
100  parts  of  molasses ;  did  you  put  in  diluted  sulphuric 
acid  ? — Yes. 

5162.  What  would  be  the  strength  oi  the  solution  of 
sulphuric  acid?— 10  per  cent-,  SO,,  or  H2SO4,  in  a 
hundred  parts  of  water. 

5163.  Then  the  sulphuric  acid  and  water  added  givM 
1-5  per  cent,  of  concentrated  sulphuric  'acid  as  a  whole  - 
— -Yes  ;  on  the  weight  of  molasses. 

5164.  Are  you  advising  that  it  should  be  so  done, 
or  are  you  dodng  it  yourself? — am  doing  this  myself. 

5165.  A  little  explanablon  is  wanted,  because  it 
mi'giht  be  supposed  that  1'5  per  cent,  of  strong  acid  was 
added  to  the  molasses,  but  that  is  not  so? — That  is 
not  so.  Tlie  sulphuric  acid  must  be  diluted.  We 
cannot  put  sulphuric  acid  in  a  concenbra/ted  state  into 
sugar  solution.  We  make  a  diluted  solution  of  sul- 
phuric acid  of  10  parts  in  100,  _  the  ordinary  diluted 
sulphuric  acid  used  in  laboratories  of  works  for  con- 
version. This  diluted  sulphuric  aoid  is  added  in  such 
A  way  that  1-5  concentrated  eulphiiric  acid  corresponds 
-with  100  parts  of  the  weight  of  molasses. 

5166.  Is  it  1'5  per  cent,  added  to  tfte  molasses  or  to 
the  molasses  and  water? — ^The  molasses. 

5167.  So  that  besides  what  is  stated  here,  there  is 
15  per  cent  of  water? — That  is  so. 

5168.  Oould  you  tell  us  any  of  the  works  in  which 
this  is  actually  done  ? — ^I  have  done  it  in  the  sugar 

• -refineries  of  Crosfield,  Barrow  and  Co.,  two  years  ago. 

5169.  Have  you  continued  to  do  it  commercially  ever 
,since  ? — No.  We  have  meanwhile  stopped  our  refinery. 
We  have  not  done  any  for  the  last  fifteen  months. 

5170.  Was  this  process  carried  out  commercially  for 
some  months? — It  was  carried  out  for  a  few  months. 

5171.  I  think  you  have  something  to  say  about  the  ad- 
dition of  glucose  to  treacle? — Yes.  It  is  the  custom 
of  this  country  to  use  glucose  for  mixing  with  refiners' 
treacle  to  make  the  latter  uncrystallisable,  and  thus  to 
avoid  the  use  of  sulphuric  or  other  mineral  acid  in  the 


i 


manner  above  mentioned.     I  pass  over  the  legal  ques-  j^j^ 
tiou  whether  the  mixing  of  retiners'  treacle  with  glu-  gfein 

cose  should  be  allowed  or  not,  and  will  only  say  that   

if  the  glucose  used  for  mixing  golden  syrup  is  impure  30  Mar.  1' 
and  contains  arsenic,  the  same  danger  may  be  ]jresent  qj^j^]  ~ 
as  I  have  already  mentioned  above  in  regard  to  the  use  ^jgy^gj^ 
of  suljjliuric  acid.  How  great  this  danger  is  may  be 
judged  from  the  fact  that  in  the  recent  prosecutions 
before  many  police  courts  in  Great  Britain  it  has  been 
shown  that  from  30  to  80  j)er  cent,  of  glucose  are  mixed 
with  70  to  20  per  cent,  of  treacle.  that  glucose  may 
contain  arsenic  was  proved  by  the  lamentable  cas* 
which  occurred  in  a  Liverpool  glucose  factory.  In  Schloss- 
berger's  Handbook  of  Organic  Chemistry,  p.  Ill,  there 
will  be  found  under  the  heading  of  glucose  th,» 
following  passage: — "Very  often  tlie  glucose  of 
commerce  contains  aulphate  of  lime  or  sulphuric 
acid.  Glucose,  by  means  of  this  acid,  often  contains 
poisonous  metallic  oxides.  Payen  has  recommended,  in 
consequence  of  this,  the  application  of  diastase  for  the 
transformation  of  the  starch  into  sugar."  This  book 
was  written  in  the  year  1857,  nearly  half  a  century  ago 
I  need  not  quote  the  reference  to  arsenic  in  glucose  in 
Blyth's  standard  work  on  Food  Analysis. 

5172.  What  is  the  date  of  Blyth's  work  ?— 1896  or 
1897. 

5173.  {Sir  William  Church.)  That  is  the  last  edition. 
Blyth's  work  was  published,  I  think,  in  1886  ? — Yes,  but 
I  think  the  last  edition  is  1896. 

5174.  But  it  is  mentioned  in  the  older  edition,  is  it 
not? — I  have  only  seen  the  new  edition. 

5175.  {Chairman.)  Do  you  know  anything  of  American 
glucose  ? — Yes.  I  analysed  commercially  a  great  many 
hundred  samples  of  American  glucose,  because  we  as 
refiners  have  been  great  importers  of  American  glucose 
ourselves.  We  used  this  glucose  for  the  spscial  purpose 
I  mentioned — for  mixing  with  our  treacie.  We  got  large 
orders  from  abroad,  especially  from  Switzerland,  and 
it  was  prescribed  by  these  firms  in  Switzerland  how 
much  glucose  they  wished  put  in  the  molasses.  It 
was  nothing  else  than  American  glucose  mixed  with  a 
small  percentage  of  English  cane  sugar  trea.de.  They  honeii 
sold  it  in  Switzerland  as  a  kind  of  honey.  I  came  to  the 
conclusion  that  they  used  it  as  honey  from  the  fact  that 

they  prescribed  an  abnormal  density,  a  density  which 
nobody  in  England  wotild  buy — 45°  Beaume — practically 
a  half  solid  mass.  We  had  to  boil  it  so  much  that  it 
would  not  run  out  from  the  vat  or  from  the  mixing 
cistern. 

5176.  Is  it  used  as  honey  ? — So  I  have  been  informed. 

5177.  {Sir  William  Church.)  Or  rather  it  is  used  to 
mix  with  honey  ? — I  think  it  will  be  mixed  or  used  u 
an  artificial  honey  by  adding  some  essential  flavours  to 
it.  As  you  probably  know,  there  are  so-called  honey 
flavours  on  the  market,  which  will  give  to  sugar  stuff  a 
honey  flavour. 

5178.  {Chairman.)  Have  you  examined  the  American  Arsenic 
glucose  and  tested  it  to  see  whether  it  is  free  from-  ar-  non-Bos(| 
senic? — I  have  analysed  several  glucoses,  but  I  cannot  S^^^ose, 
remember  having  analysed  American  glucose.    I  have 
analysed  English  glucoses  to  see  what  was  being  done  in 

this  courttiy,  as  I  wa.3  specially  interested  in  the  glucose 
trade.  I  have  made  a  few  tests,  and  have  found  in  Eng- 
lish glucose  copper  and  arsenic.  I  do  not  know  the  date 
of  th^ir  origin. 

5179.  In  every  specimen  ? — In  a  few  oases.  I  tried  for 
the  arsenic  with  Marsh's  test,  and  ivith  this  delicate  test 
there  was  only  a  trace.  It  was  there  distinctly  arsenic. 
I  wrote  a  letter  to  the  paper,  but,  of  course,  I  cotild  not 
cause  any  excitement  by  mentioning  tKat  it  was  arsenic. 
I  drew  attention  to  the  impurity  of  the  glucose  of  com- 
merce. 

5180.  Have  vou  tested  any  of  the  Bostock  glucose  ? — 
No. 

5181.  Of  all  tlie  specimens  you  tested  only  a  few  con- 
tained arsenic  ? — Only  a  few. 

5182.  And  the  quantity  that  those  few  contained  was 
very  small? — Yes. 

5183.  Barely  perceptible  by  the  Marsh  test? — Barely- 
perceptible. 

5184.  Did  your  Swiss  order  specify  American  glucofe? 
— No,  only  glucose. 

5185.  Did  your  Swiss  order  say  that  it  was  to  be 
free  from  impurities  ? — No  ;  they  left  it  to  us.  They 
left  the  whole  blame  and  responsibility  to  us.  The 
buyer  came  from  Switzerland  and  saw  me  at  the  works. 
I  had  a  lone;  talk  with  him  about  how  the  thing  was 
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done  and  what  kind  of  glucose  was  used,  where  we  got 
the  glucose  from,  and  so  on. 

1901.  5186.  What  do  you  say  with  regard  to  the  purity  of 
-  iulphuric  acid? — ^It  is  necessary  te  draw  greatest 
attention  to  sulphuric  acid.  The  sulphuric  acid 
used  should  always  be  a  purified  acid  from  what- 
ever source  it  may  be  made,  whether  from  brimstone 
or  from  sulphur  recovered  in  alkali  works,  or  from  the 
spent  oxide  of  gas  works,  or  from  pyrites.  It  is  very 
often  said  that  brimstone  acid  is  perfectly  free  from 
arsenic.  Professor  Dr.  Ferdinand  Fischer,  of  Gottingen, 
the  highest  authority  on  chemical  technology  m  tho 
■world,  says  in  his  handbook  (18£6),  page  396 :  — 
"The  quantity  of  arsenic  in  sulphuric  acid  made  from 
raw  sulphur  is  mostlj'  small,  but  it  is  larger  if  lit  is 
made  from  pyri/tes  or  blends."  I  have  since  studied 
the  question  further,  and  find  references  about  the 
impurity  and  the  contamination  of  brimstone  acid 
with  arsenic  in  other  works.  Very  often  arsenic  was 
found  in  so-called  pure  concentrated  sulphuric  acid 
for  laboratory  use.  I  pointed  out  the  existence  of  bad 
glucose  in  my  letter  to  the  "Liverpool  Daily  Post," 
dated  25th  March,  1898.  I  have  analysed  many  sam- 
ples of  glucose,  and  found  in  a  qualitative  analysis 
traces  of  arsenic.  I  am  sure  these  glucoses  have  been 
of  English  manufacture,  as  I  analysed  at  the  time  only 
English  glucoses.  That  they  were  English  glucoses  I 
remember  by  the  fact  that  I  took  a  special  interest  in 
the  glucose  manufacture  in  England  at  that  time,  1897 
or  1898.  I  liave  read  a  statement  in  the  papers  that 
sulphuric  acid  was  used  in  sugar  refineries  for  wash- 
ing charcoal.  I  think  this  statement  was  made  at  a 
public  inquiry  in  Liverpool.  This  is  not  correct.  As 
is  well  known,  charcoal  contains  lime,  and  if  sul- 
e  phuric  acid  were  used,  sulphate  of  lime  would  be 
formed,  which  would  close  the  pores  of  the  animal 
charcoal,  and  would  make  it  useless  for  decolorisation. 
A  sugar  refinery  is  a  manufactory  where  food  stuffs 
are  made.  It  is  necessary  that  there  should  be  proper 
chemical  control  in  every  such  factory.  The  chemist 
must  analyse  every  raw  product  coming  into  the 
factory,  likeavise  everj^  finished  product,  and  any 
materials  used  in  the  manufacture,  to  ascertain  their 
purity.  If  a  poison  is  used,  or  an  article  which  may 
contain-  a  poison,  every  lot  of  this  material  must  be 
analysed  to  ascertain  its  freedom  from  the  poison. 
If  in  a  sugar  factory  poisonous  materials  are  used, 
every  lot  of  siigar  turned  out  ought  to  be  analysed  for 
poison.  The  samples  must  not  be  taken  from  a  big 
bulk,  but  from  small  quantities,  as  it  is  impossible 
to  get  an  average  analysi.s  from  a  large  quantity  of 
sugar.  From  time  to  time  samples  of  sugars  should 
also  be  sent  id  a  public  analyst,  so  as  to  have  the 
analysis  of  the  factorj-  chemist  checked.  All  such 
analyses  slioixld  be  recorded  in  a  book.  Poisons  are 
often  used  in  sugar-woi-ks,  say,  sugar-works  in  Germany, 
France — I  will  not  say  Austria.  So,  for  instance,  the 
baryta  process  raised  the  suspicion  of  the  Government, 
the  health  authorities,  and  of  the  public  analysts. 

5187.  Is  that  in  Germany  ?— Yes  ;  there  are  many 
other  processes  where  poisons  are  used,  for  instance, 
lead.  In  desu oration  works  it  is  often  the  case  that  sugar 
is  made  from  molasses  by  the  lead  process.  This  pro- 
cess is  not  so  much  ixsed  now  as  it  was  10  or  15  years 
ago.  In  mentioning  the  Baryta  process  I  recall  to  mind 
an  incident.  A  sanitary  inspector  from  the  Berlin 
office  came  to  the  fac/tory,  and  said,  "If  we  allow  you 
to  use  this  Baryta  process,  if  the  sugars  turned  out  by 
the  process  are  free  from  Barium,  well  and  good  ;  but 
if  the  smallest  trace  of  baryta  is  found  in  your 
sugar  we  shall  close  your  factory."  They  watched  the 
sugars,  and  the  manufacturers,  to  make  sure,  did  not 
depend  on  their  own  chemist,  but  sent  the  material  for 
analysis  to  a  Government  and  public  chemist,  prac- 
tically throwing  the  responsibility  from  themselves 
on  to  the  Government  laboratory,  thus  making  them- 
selves safe  against  prosecution.  Very  often  phosphoric 
acid  is  used  in  sugar  factories  for  the  pur- 
pose of  decolorising  and  clearing  the  juice 
and  also  from  clearing  the  sugar-juice  from  lime.  I 
liaye  frequently  found  commerciarl  phosphoric  acid  con- 
taining arsenic.  By  the  use  of  phosphoric  acid  contain- 
ing arsenic,  the  latter  can  also  pass  into  the  sugar. 
Phosphoric  acid  i%  also  used  in  the  preparation  of  golden 
syrup  in  a  similar  way  to  sulphuric  acid,  and  in  several 
•if  the  beet  sugar  factories.  If  this  phosphoplc  acid 
'■ontains  arsenic,  beet  stigar  also  mav  b?  contaminate<l 
with  arsenic.  I  have  mys«lf  a  patent  for  the  refining  of 
sugar  without  charcoal,  entirely  with  chemicals.  The 
principal  agent  is  peroxide  of  hydrogen.    I  was  the  first 


to  introduce,  12  or  13  years  ago,  peroxide  of  hydrogeir  .)//•. 
into  sugar  refineries,  and  since  that  time  several  other      S.  ,Stciti. 
patents  have  been  taken  out  by  Frenchmen  ana  Ger-  ^^^^ 

mans.    In  this  process  I  used  phosphoric  acid.    Phos-  '  

phoric  acid  is  a  great  decoloriser,  and  it  is  also  used 
for  precipitation  of  the  last  traces  of  lime.  This  phos- 
phoric acid  and  phosphates  are  used  in  a  great  many 
cane  sugar  factories,  raw  sugar  factories,  and  refineries, 
both  in  the  British  Colonies  and  foreign  colonies. 

5188.  How  do  you  get  your  phosphoric  acid  free  from  Arsenic  in 
arsenic? — The  danger  of  jDhosphoric  acid  containing  ]iii(,si)liorie 
arsenic  comes  from  the  sulphuric  acid  solely.    Phos-  ac  iil. 
phoric  acid  is  made  from  phosphates  or  bone  ash— 

from  natural  phosphates,  but  mostly  from  bone  ash. 

5189.  Is  there  a  liability  for  natural  phos^jhates  tc 
contain  arsenic  ? — ^I  have  never  analysed  natiu-al  phos- 
phates. 

5190.  Does  bone  ash  Siometimes  contain  arsenic? — 
Bone  ash  not.  but  for  making  phoisphoric  acid  spent 
charcoal  is  used,  charcoal  wMoh  has  been  turned  out 
fron  refineries  bet-ause  it  has  lost  its  decolorising  power. 
This  charcoal  is  burnt  to  bum  off  the  organic  matter, 
and  the  ash  is  used  for  making  pho.=iphoTic  acid  con- 
taining phospliates  of  lime.  If  the  charcoal  contained 
arsenic  I  am  not  sure  whether  some  might  not  be 
found  in  the  asli. 

5191.  In  every  case  you  test  the  phosphates  for 
arsenic? — The  phosphoric  acid  must  be  tested  for 
arsenic,  and  I  do  so  repeatedly. 

5192.  Did  you  do  that  before  the  recent  epidemic? — 
Yes. 

5193.  Several  years  ago  ? — Five  or  six  years  ago. 

5194.  You  tested  the  2>hosphate  for  arsenic? — -Yes. 

5195.  Did  you  frequently  find  araenic  in  your  tests? 
— I  found  it  in  two  cases. 

5196-  Out  of  a  large  number? — Xot  a  large  number. 
I  sJiould  say  I  onlv  found  traces.  The  people  I  bought 
the  jihosphoric  acid  from  did  know  that  I  used  it  for 
sugar  refining.  I  bought  it  on  tlie  continent  and  I 
bought  it  fram  Scotch  manufacturers.  They  have  been 
always  free  from  arsenic.  I  found  arsenic  in  two  or 
tihree  consignments  from  German  manufacturers,  one 
of  the  lai-gest  manufacturers  in  Germany,  in  .spite  of 
the  fact  that  I  told  them  I  wante<l  it  for  sugar  refining, 
and  free  front  arsenic.  As  there  were  only  very  small 
traces  I  used  them. 

Oj.97.  Is  the  use   of   sulphuric  acid  in  mola,3ses   a  T'^eof 
general  usage,  or  is  it  only  in  your  own  factory? — That  sulphuric 
livings  me  to  a  point  whidi  I  wish  to  mention.    In  this  ,'iciil  in 
ccjuutrj'.    in   most  households   golden   syrup  is  used,  making 
There  is  a  big  trade  in  golden  syrup,  and  a  great  syrups, 
number   of  factories  make  a  speciality  of  it.  'Blivy 
make  more  golden  s.yrup  than  sug-ar.     They  sell  .s<i 
much  golden  syrup  tliat  tJie  residue  wiliich  tlie.v  would 
get  from  the   refinery  is   not   .sufiioient  to  cover  the 
demand,  and  the  price  the.y  get  for  this  golden  syrup 
is  so  profitable  that  they  make  it  direct  from  sugar. 
They  take  raw  sugar  or  half  refined  stigar — raw  sug.tr 
mav  be  wlrlte.  but  is  .sugar  not  purified  in  a  sugar 
refinerv.  like  French  No.  3  crystal — ^and  use  thousand." 
and  thousands  of  tons  every  year  for  making  golden 
s.yrup  only,  sugar  transformed  and  inverted  into  golden 
syrup. 

5198.  Inverted  by  sulphuric  acid? — Yes.  That  is 
done  to-day,  I  should  say,  at  the  rate  of  ten  to 
lifteen  thousand  tons  per  annum,  or  it  may  be  twice  or 
three  times  as  much  as  that. 

5199.  Is  there  any  way  of  converting  crystallised 
sugar  into  what  would  be  suitable  for  golden  syru]) 
except  by  sulphuric  acid  ?— No.  Jl  have  tried  myself 
with  sulphuric  acid  and  with  hydrochloric  acid,  but  thf- 
great  disadvantages  I  have  found  with  hydrodiloric 
acid  is  that  you  have  to  neutralise  the  acid,  wQiich  can 
only  be  done  with  carbonate  of  soda,  which  leaves 
chloride  of  sodium  in  solution.  I  put  very  little  hydro- 
chloric acid  in,  keeping  to  the  limits  of  Wohl.  but  it 
was  unsaitisfactory.  When  I  used  a  very  .^mall  quan- 
tity of  _  hydrochloric  acid  I  did  not  neutralise  ;  I  left 
the  acid  in  the  syrup.  I  dissolved  the  sugar  fo  a 
certain  density,  and  put  a  certain  quantity  of  hydro- 
chloric acid  in.  The  sugar  was  converted,  and-  witliou^ 
any  neutralisation  I  filtered  tlie  aoid  solution  off 
mechanically,  througli  filter  bags,  and  sent  it  over 
animal  charcoal.  It  left  the  whole  tiling  acid.  J 
evajwrated  in  a  varuuin  pan  and  boiled  it  down  to  a 
paujui  SBAi  xpxT^M.  dui.^s  ai^  -Ayisugp  uiti(}j»;  out  Ava.s 
very  slightly  acid. 
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5200.  Did  the  liydiocliloric  acid  go  away  in  the 
evaporation  ? — Yes.  This  stood  very  well  for  two  or 
three  months,  and  I  was  highly  .pleased  with  my  inven- 
tion. I  tried  mixing  the  treacle  or  golden  &yrup  with 
glucose,  but  after  two  or  .three  months,  espeoially  in 
summer  time,  wJien  t.he  syrup  was  distn.buted  amongst 
grocer,?  and  put  into  warm  pJaces  or  exposed  to  thf 
sun,  it  crystallised.  I  had  put  too  little  hydrooliloric 
acid  in.  I  did  not  put  it  as  stated  by  Hertzfeld,  one 
to  one.  Hertzfeld's  investigation  sliowed  that  inversion 
should  be  done  in  such  a  wia.y  that  s^accharose  sihould  bf 
in  a  certain  proportion  bo  dextrose  and  levulose.  It 
was  one  to  one,  and  I  did  not  go  as  far  as  that. 

5201.  And  tilie  result  was  that  the  golden  syrup 
crystallised? — It  crystallised'  to  a  perfectly  soLd  mass, 
and  we  got  the  syrup  back  in  cardboard  boxes  instead 
of  the  barrels  it  was  sent  out  in. 

5202.  Was  not  th.e  syrup  oibj  ected  to  on  account  of  the 
acid  itself? — iNo,  it  was  only  slightly  acid.  I  tes.ted  for 
hydrochloric  acid,  but  it  was  only  very  slight.  The  slightly 
acid  reaction  of  the  golden  syrup  niade  the  syrup  more 
palatable  ;  it  had  not  the  dead  sweet  taste  of  the  goldeai 
syrup.  In  ispeaking  about  the  taste  of  golden  syrup,  I 
may  say  that  the  more  inversion  takes  place  and  invert 
sugar  is  formed  tJie  more  agreeable  is  the  golden  syrup. 
Saccharose  has  a  very  nasty  taste,  whereas  inveii:  sugar 
on  account  of  th,e  levulose  has  a  more  pleasant  taste. 

5203.  (Mr.  Cosmo  Bomor.)  Is  there  any  reason  why 
arsenic  should  not  be  kept  entirely  out  of  glucose  ? — Tlieire 
is  no  reason.  99  per  cent,  of  the  glucoses  made  are  free 
from  arsenic. 

5204.  If  there  Wias  a  legal  penalty  for  arsenic  in  glucose 
the  manufacturers  cuuld  keep  it  out  without  difBculty  ? — 
Certainly.  I  have  heard  i  t  stated  that  nearly  all  glucoses 
contain  arsenic,  but  I  should  reverse  that  and  say  from 
my  long  experience  on  the  Continent  and  in  this 
country  in  glucose  factories  that  arsenic  in  glucose  is 
the  exception,  and  the  rule  is  that  glucoses  do  not 
contain  arsenic. 


5205.  Do  you  say  the  same  with  regard  to  invert  sugar  ?  j/^ 
—Yes  ,S. 

5206-7.  (Chairman.)  You  wish  to  put  in  a  letter  that  jj,, 

you  wrote  to  the  Liverponl  Daily  Post  ? — This  is  a  copy  '  

of  the  letter  which  I  wrote  :  — ■ 


BREWING  SUGAR  AND  PURE  BEER. 

To  the  Editor  of  tlie  Liverpool  Daily  Post. 

SiK, — Your  leader  in  I'^-day's  issue  very  clearly  hits 
the  point  on  the  beer  qu<.stion.  In  mentioning  the 
experiments  made  with  brewing  sugars  on  cats,  you 
quoted  the  evidence  of  Dr.  Schidrowitz  and  Dr.  Tiinni- 
cliffe,  "  that  brewing  sugar  residues  produced  vomiting, 
whereas  the  residues  of  all-malt  beers  were  quite  nor- 
mal, no  symptoms  of  any  kind  having  been  observed." 

There  is  a  great  difference  in  the  character  of  brew- 
ing sugars.  I  have  analysed  and  investigated  many 
samples  as  a  private  hobby,  and  have  come  to  the  con- 
clusion that  where  brewing  sugar  is  used  it  should  be 
in  certain  proportions  and  of  a  certain  analysis,  which 
should  be  prescribed  by  an  Act  of  Parliament. 

TJie  question  is  of  such  great  importance  to  the  general 
health  that  some  restrictions  and  regulations  should  be 
made,  such  as  is  the  case  in  the  sale  of  manure  and 
feeding  stuffs,  when  the  analysis  must  be  given  ;  and 
it  should  also  be  made  imperative  that  the  Excise 
authorities  in  breweries,  the  brewer  himself,  as  well  as 
the  health  authorities,  should  be  Informed  of  the  full 
analysis  of  every  suibstitute  used'  in  the  brewing, 
especially  the  brewing  sugar,  and  that  such  analyses 
sh^^uld  be  stated  on  the  invoice  by  the  seller. 

Yours,  etc., 

SiGMTJXD  Stein. 

214,  Upper  Parliament  S^r^et.  March  25th.  1898. 
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5208.  (Chairman.)  We  took  part  of  your  evidence  yes- 
terday, and  you  were  going  to  hand  us  in  the  name  of 
the  brewery  from  whom  you  got  a  sample  of  beer  marked 
"Private"  in  Table  1? — ^Yes.  (The  name  of  the  brewery 
was  given  to  tlie  Coiamisstoners.)  Might  I  add  a  few  words 
as  to  the  manner  in  which  we  ascertained  that  the  test 
we  used  was  accurate  ?  Firstly,  we  compared  our  results 
with  those  obtained  by  Professor  Dixon,  who  had  kindly 
undertaken  to  analyse  portions  of  three  of  our  samples 
(beer,  glucose,  and  sulphuric  acid)  by  the  usual  methods. 
On  sever  il  occasions  the  same  specimens  were  examined 
with  perfectly  identical  results.  Secondly,  we  had  sent 
to  us  on  two  occasions  samples  which  were  supi>osed  to 
bo  of  different  origin,  and  we  found  by  testing  that  the 
quantity  of  arsenic  found  was  exactly  tlie  same.  On 
further  enquiry  it  was  discovered  that  two  samples  of 
the  same  beer  had  been  sent  to  us. 

5209.  (Sir  W.  Church.)  Certain  of  the  beers  that 
you  tested  I  fee  marked  in  this  table  (Appendix,  No.  12, 
p.  346,  Table  I.),  with  a  nought  with  a  query  ;  N,  for 
example,  is  so  marked,  and  the  Munich  beers  have  a 
nought  without  a  queiy.  That  means  that  there  was  no 
trace  of  arsenic  in  them? — So  far  as  we  could  ascertain 
there  was  no  trace.  In  the  case  where  a  nought  has 
been  entered,  we  have  not  only  tested  the  usual  quan- 
tities of  beer,  but  have  gone  up  to  one  litre  of  beer, 
which  is  10  times  as  much  beer  as  we  have  used  in  most 
of  the  other  cases.  The  quantities  are  all  put  in  the 
table. 

5210.  But  in  tliese  beers  you  used  a  larger  quantity  ? 
— Yes,  a  larger  and  larger  quantity  until  ws  found  tliat 

Mu^oicl"  Ijeer  tt;st  after  test  would  reveal  absolutely  nothing.  That 
'  dark  lager  beer  which  I  have  tested  has  been  used  as  a 
diluting  fluid  for  a  great  number  of  materials  in  order 
to  have  a  substratum  always  of  the  same  composition, 
not  water.  This  beer  has  been  tested,  I  should  think, 
'50  times  as  a  matter  of  conti'ol  in  the  coiu-se  of  the  in- 
vestigation, and  we  have  never  been  a.ble  to  obtain  a 
sublimate  of  arsenious  acid  from  it.  We  have  not  used 
the  light  lager  bier  in  the  same  way.  becau-ie  although 
we  could  not  get  any  sublimate  from  it  there  was  always 
a  slight  darkening  of  the  copper. 

5211.  (Mr.  Cosmo  Bonsor.)  Wliose  b^er:-  w;is   it?  I 

could  not  say.    The  actual  name  of  the  brewer  was  i.m- 
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material  to  me.    I  simply  desired  to  actually  get  a 
samjjle  of  Austrian  beer. 

5212.  Are  you  quite  sure  it  came  from  Vienna, 
'because  there  is  beer  in  England  sold  under  a  foreign 
name  ? — ^It  was  imported  by  Moellers  here,  who  are 
large  importers,  and  they  guaranteed  that  the  beer  came 
from  Vienna,  and  gave  me  the  date  of  the  consignment. 
I  have  also  examined  some  samples  of  English  beer,  or  in  .'■oni 
which  showed  no  distinct  evidence  of  the  presence  of  English 
arsenic.  beers. 

5213.  (Sir  W .  Church.)  Was  this  beer  you  referred  to 
an  English  beer? — ^Yes,  and  it  was  practically  free 
from  arsenic.  We  have  tested  several  samples  of  English 
beer,  especially  from  the  South,  which  contained  only 
very  slight  and  unimportant  traces  of  arsenic.  They 
have  not  been  included  in  the  table,  because  this  report 
only  contains  what  was  done  for  the  Salford  inquiry. 
All  the  other  experiments  or  analyses  have  been  carried 
out  at  my  own  expense,  and  were  quite  unofficial. 

5214.  Had  you  introduced  into  this  table  your  ex- 
perience of  beer  generally,  soutliern  beer  as  well  as 
local  beers,  there  would  have  been  a  larger  numlber  to 
which  you  would  have  placed  a  nought,  or  a  nought 
with  a  query  ? — Yes,  nought  with  a  query.  In  some  of 
them  the  traces  were  so  small  that  they  were  immaterial. 

5215.  (Chairman.)  How  did  you  apply  your  method 
to  materials  other  than  beer  1 — The  soluble  substances 
were  dissolved  in  100  ec.'s  or  200  cc.'s  of  dilute  pure 
hydrodhloric  .acid  (1  part  of  acid  to  5  parts  of  water). 
Instead  of  water,  arsenic-free  beer  has  been  used, 
whenever  possible,  in  order  to  render  results-  more 
comparable.  Some  experiments  seemed  to  show  that 
the  precipitation  of  arsenic  took  place  more  readily 
from  solutions  of  arsenious  acid  in  beer  than 
from  solutions  in  pure  water.  Insoluble  substances 
such  as  malt  and  hops  were  suspended  in  a  sufficient 
amount  of  dilute  hydrochloric  acid  (1  to  ^5),  from  100  t-) 
200  '''".s  of  fluid  were  used.  Tliese  substances  wer^^ 
usually  macerated  for  several  hours  before  the  tests 
w:i^  applied.  Sulphuric  acid  was  neutralized  with  pure 
ammonia  before  being  tested. 

5216.  Can  you  summarise  your  results? — Yes.  A 
summary  of  the  results  nf  analyses  of  various  products 
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12,  Tables  I.  to  IX.).  These  nine  tables  relate  to  the 
following  materials :  Beer,  maJt,  hops,  glucose, 
invert  sugar,  fuel,  raw  material,  of  brewing  sugars, 
sulphuric  acid,  and  other  materials  used  in  glucose 
maJiing,  and,  lastly,  an  estdmaition  of  arsenic  in  a 
particular  sample  of  urine  of  a  beer  drinker.  In 
each  instance  1  have  given  (a)  the  amount  of  arsenic 
estimated  as  arsenious  acfid  in  10  million  parts  of 
material  analysed  in  each  case  ;  (b)  the  quantity  of  the 
poison,  estimated  in  grains  per  gallon  in  the  case  of 
beer,  and  per  pound  in  the  case  of  other  substances; 
(c)  the  largest  and  the  smallest  amount  of  material 
analysed  ;  (d)  finally,  in  the  case  of  brewing  material  I 
liave  oalculafced  in  each  oase  the  maximum  amount  of 
arsenic  which  each  article  miglit  initroduce  into  a  gallon 
of  beer. 

5217.  What  is  your  lopinion  of  the  exactness  of  the 
quantities  obtained  by  your  test  ? — ^These  quantities  are 
only  approximate,  but  they  are  never  in  excess  of  the 
quantity  which  is  present  in  the  beer.  This  has  been 
ascertained  iby  making  solutions  of  known  strength  and 
;  rying  to  recover  the  arsenic  present  in  these  solutions  ; 
Riid  it  was  always  found  that  we  could  estimate  with 
close  approximation  the  amount  we  put  in.  The  differ- 
ences which  can  be  estimated  by  the  test  I  have  devised 
are  much  under  one-tihousandth  of  a  grain,  so  that 
although  the  method  is  only  approximate  it  is  a  very 
accurate  method  compared  to  many  other  methods  of 
analysis. 

5218.  Your  quantitative  result  is  founded  on  a  com- 
parison of  standard  specimens  ?' — Yes,  it  is  a  purely  em- 
pirical miethod,  but  carried  out  with  reasonable  care, 
it  yields  results  which  can  be  relied  upon,  and  'which 
are  at  least  as  correct  as  those  of  good  volumetric 
methods  of  analysis  usually  are. 

5219.  Your  standard  specimens  are  kept  from  week 
to  week;  do  they  ^Lter  at  all  with  time? — ^They  have 
not  altered  yet  during  this  investigation,  but  we  have 
prepared  new  sublimates  from  standard  solutions,  and 
they  corresponded  exactly  to  our  original  standards,  so 
that  up  to  now  our  first  standards  have  proved  to  be 
quite  reliable. 

5220.  Do  your  standards  show  the  difference  be- 
tween 1-20  of  a  grain  per  gallon  and  1-25  of  a  grain  per 
gallon  ? — ^0.  We  have  not  attempted  to  estimate  by 
direct  comparison  such  small  differences  as  that.  We 
have  made  a  number  of  sublimates,  and  we  have  selected 
those  sublimates  which  were  quite  distinct  from  each 
other  both  to  the  naked  eye  and  under  the  micro- 
scope. We  found  the  most  convenient  for  use — those 
made  with  1-100  milligrams  in  100  cc,  or  1  in  10  mil- 
lions ;  1-20  of  a  milligram  in  100  cc,  or  5  in  10  millions 
and  1-10  of  a  milligram  in  100  cc,  or  one  part  in  a  mil- 
lion (1  part  in  10,000,000  corresponds  to  1-143  grain,  say 
1-140  grain  per  gallon).  With  these  three  standards  it  is 
always  possible  to  say  whether  a  sample  contains  more 
arsenic  than  one  of  the  standards,  and  less  than  the 
next  standard  above  it.  The  differences  are  so  marked 
that  there  is  no  difficulty  in  estimating  the  place  of  the 
sample  examined  between  two  standards.  The  differ- 
ences are  sufficiently  small  to  make  the  estimation 
accurate  enough  for  all  practical  purposes. 

5221.  We  'have  had  evidence  as  to  one  set  of  speci- 
mens of  beer  in  which  different  analysts  found  dif- 
ferent results.  One  analyst  found  1-40  of  a  grain  per 
gallon,  the  Somerset  House  authorities  found  1-30  of  a 
grain  per  gallon,  another  analyst  found  1-15  of  a  grain 
per  gallon,  and  another  one  found  1-5  of  a  grain  pei 
gallon.  Would  your  test  distinguish  between  1-20  of  a 
grain  per  gallon  and  1-30  of  a  grain  per  gallon  ? — ^Yes, 
liy  taking  into  account  the  amount  of  beer  analysed  and 
that  of  sublimate  obtained — I  have  explained  in  answer 
to  a  previous  question  (4929)  that  when  an  accurate  esti- 
nation  is  wanted,  several  tests  are  applied  in  succession. 
The  first  test,  for  which  100  cc's  of  beer  are  used,  in- 
dicates roughly  the  amount  of  arsenic.  The  second  test 
is  made  with  a  quantity  of  beer  which  should  contain, 
according  to  the  indications  of  the  first  test,  an  amount 
of  arsenic  corresponding  to  one  of  the  standards.  By 
this  second  test  a  further  aiDproximation  is  obtained, 
which  is  generally  sufficient  for  practical  purposes.  At 
this  stage  the  approximation  is  generally  within  1-70 
L'l-ain  per  gallon.  By  a  third  test  the  margin  of  error 
can  be  reduced  to  1-140  grain  per  gallon.  It  is,  there- 
fore quite  easy  to  distinguish  between  1-20  and  1-30 
grain  per  giallon. 

5222.  Would  you  expect  a  public  analyst  to  be  able 
to  distinguish  decidedly  between  l-20th  of  a  grain  per 
l  alion  and  l-30th  of  a  grain  per  gallon  ? — He  should  be 
able  to  do  so  easily. 

4576. 


5223.  And  a  public  analyst,  with  time  given  to  him  p^^* 
and  the  circumstances  considered,  ought  certainly  to  s  Deli'nne 

distinguish  between  l-20th  and  l-30th  of  a  grain  per  '  

gallon  ?— Yes.    It  would  take  him  between  two  and  30  Mar.  1901. 

three  hours  to  do  that.    If  he  started  originally  with  a  

quantity  of  beer  which  gave  a  sublimate  exactly  corre- 
sponding with  one  of  his  standards  by  a  single  estima- 
tion, taking  about  an  hour,  he  would  be  able  to  give  an 

exact  amount.  If  he  did  not  happen  to  hit  upon  the 
exact  quantity  of  beer  necessary  to  obtain  a  sublimate 
corresponding  to  a  definite  quantity,  then  he  would 
have  to  repeat  the  test  a  second  time,  and  sometimes  a 
third  time,  this  would  take  him  two  or  three  hours 
according  to  the  number  of  tests  he  had  to  apply. 

5224.  The  differences  I  referred  to  were  given  in 
evidence  in  a  law  case,  somewhat  to  prove  that  able 
men,  public  analysts,  found  it  a  very  diflicult  thing  to 
make  sure  of  ?— I  think  a  great  part  of  the  difiiculty  is 
due  to  there  being  no  fixed  method  recognised  for  'the 
estimation  of  arsenic.  It  is  well  known  that  the 
various  rapid  methods  of  analysis  in  common  use,  even 
when  carried  out  very  carefully,  give  different  results. 
The  estimation  of  extremely  minute  quantities  of 
arsenic  is  always  a  matter  of  very  great  difiiculty,  and 
the  results  of  different  observers  who  use  different 
methods  in  the  estimation  of  very  small  quantities  can 
seldom  be  compared. 

5225.  Would  you  think  that  such  large  discrepancies 
as  those  I  mentioned,  l-40th  of  a  grain  per  gallon  by 
one,  l-30th  Iby  another,  l-15th  by  another,  and  l-5th  by 
another  should  occur  ?^ — •!  certainly  would  take  the 
Somerset  House  authority  as  being  one  upon  which  the 
magistrates  should  rely. 

5226.  You  would  not  think  the  magistrates  were  en- 
titled to  dismiss  the  case  because  four  analysts  gave 
four  different  results  ?— Certainly  not.  I  think  it 
would  be  a  case  rather  for  postponing  judgment  than 
for  dismissing. 


5227.  {Sir  William  Church.)  What  are  your  reasons 
for  thinking  that  in  some  cases  precipitation  of 
arsenic  takes  place  more  readily  from  solutions  of 
arsenious  acid  in  beer  than  from  pure  water? — On 
three  different  occasions  we  made  arsenical  solutions  of 
the  same  strength  in  pure  water  and  in  pure  beer,  and  we 
found  that  the  sublimates  obtained  from  the  solutions  of 
arsenic  in  water  were  smaller  than  the  sublimates 
obtained  from  the  corresponding  solution  of  arsenic  in 
beer.  The  three  sets  of  analyses  gave  very  nearly  the 
same  results,  and  it  seemed  to  me  that  the  presence  of 
organic  matter  in  beer  accelerated  the  precipitation  of 
arsenic  on  the  copper.  It  was  quite  unexpected.  We 
thought  that  the  reverse  would  occur.  But  these  are 
the  facts  we  obtained,  and  they  want  to  be  investigated 
very  much  more  carefully,  because  they  may  be  of  some 
importance. 

5228.  So  far  as  those  investigations  go,  it  would 
rather  suggest  that  one  of  the  difficulties  which  has 
been  placed  before  us  by  other  chemists  is  not  likely  to 
be  true,  and  that  is,  that  it  is  possible  that  arsenic  in 
combination  with  organic  radicals  would  not  be  so 
easily  detectable  by  the  modified  Reinsch  test  as  when 
it  was  not  in  combination  with  organic  radicals  ? — 
That  is  exactly  the  point  I  wanted  to  test,  and  I 
found  there  was  no  evidence  whatever  that  arsenic  was 
more  easily  precipitated  from  watery  solution  than  from 
a  solution  in  beer.  On  the  contrary,  arsenic  present 
in  beer  was  very  much  more  easily  recovered  than 
arsenic  in  water. 

5229.  So  far  as  your  present  investigations  go,  they 
wouM  rather  tend  to  show  there  is  no  likelihood  of 
arsenic  escaping  observation  because  of  its  being  in 
combination  with  organic  substances? — There  is  not  the 
slightest  evidence  of  that  being  the  case.  I  have  made 
a  special  investigation  of  that  point,  which  I  propose  to 
refer  to  afterwards.  Another  point  about  which  some 
difficulty  arose  was  the  state  in  which  the  arsenic  was  in 
beer — whether  it  was  suspended  as  a  precipitate,  or 
whether  it  was  a  soluble  compound,  such  as  an  arsenite 
or  arsenious  acid  pure  and  simple.  In  order  to  ascer- 
tain whether  part  of  the  arsenic  present  in  the  glucose 
or  in  the  wort  was  in  the  form  of  a  precipitate,  or 
whether,  as  I  had  supposed,  all  the  arsenic  w&a  in 
solution,  the  following  experiment  was  made.  To 
100  cc  of  slightly  arsenical  wort,  1*67  grammes 
of  strongly  arsenical  glucose  was  added.  After 
a  time  a  portion  of  the  turbid  fluid  was  filtered 
through  porcelain.  10  cc.  of  the  unfiltered  solu- 
tion, and  10  cc.  of  the  clear  filtered  were  then 
tested  in  the  usual  way,  and  it  was  found  impossible  to 
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discover  any  appreciable  difference  in  the  amount  oi 
arsenic  present  in  the  filtered  and  the  unfiltered  fluid. 
The  arsenic  was,  thereifore,  in  the  form  of  a  soluibil© 
compound,  both  in  the  glucose  and  in  the  wort  pro- 
bably some  arsenite,  for  other  evidence  shows  that  the 
presence  of  arsenic  acid  and.  arsenates  is  improbable. 
This  additional  test  supports  the  view  that  all  the 
arsenic  in  beer  is  in  the  form  of  arsenious  acid,  or  some 
soluble  arsenite.  These  are  the  two  samples.  (Samples 
shown.)  The  filtered  sample  yielded  exactly  the  same 
amount  of  arsenic  as  the  unfiltered  sample. 

5230.  (Dr.  Whitelegge.)  The  experiment  you  have 
described  would  not  sho"w  whether  the  ai-senic  Was  in 
organic  combination  or  not,  would  it  ? — No,  it  does  not 
show  that ;  it  simply  shows  that  one  has  to  deal  with 
a  soluble  compound  wihicih  is  equally  diffused  through- 
out the  whole  fluid,  and  the  results  of  other  tests  are 
ejiactly  the  same  as  tliose  obtained  with  solutions  oi 
arsenious  acid,  or  arsenites.  Arsenious  a^id  and 
arsenites  dissolved  in  beer  gave  the  same  reactions  as 
did  the  incriminated  beer.  This  experiment  shows 
certainly  that  we  had  not  to  deal  with  a  precipitate  like 
sulphide  of  arsenic. 

5231.  You  told  Sir  William  Cthurch  thai  you  thoTiglit 
the  ready  preoipitaibiton  of  arsenic  from  beer  showed 
that  the  presence  of  organic  matter  possibly  aooelerated 
the  deposit? — That  is  the  impression  which  the  results 
have  given  ua. 

5232.  Would  that  extend  to  cases  in  which  arsenic 
w.as  in  comibination  with  organic  matter  ?  If,  for  ex- 
aanple,  you  had  ca-codyle,  or  an  lorganic  compound  of 
arsenic  of  that  kind,  would  the  larsenic  be  deposited  on 
the  copper  ? — I  have  not  gone  yet  much  into  that  part  of 
the  question,  because  cacodyle  would  give  such  a  very 
bad  smell  to  the  beer  that  its  presence  would  have  been 
evident.  I  have  tasted  the  samples  of  beer,  and  smelt 
them  all,  and  found  no  evidence  of  it. 

5235.  I  was  thinking  of  the  suggestion  that  the 
arsenic  might  be  in  comibination  with  organic  matter, 
not  as  cacodyle  necessarily,  but  in  some  form,  and  I 
wanted  to  know  if  you  could  tell  us  whether  if  it  were 
in  that  combination  it  would  be  deposited  on  the  copper 
in  Reinsch's  test? — I  am  not  certain  it  would.  I  cannot 
yet  give  the  results  of  actual  experiments.  The  other 
results  showed  it  is  not  likely  that  arsenic  was  in  the 
presence  of  arsines  or  other  organic  compounds,  because 
all  those  which  might  reasonably  be  expected  to  occur 
in  beer  are  generally  much  less  poisonous  than  the 
compound  which  was  actually  present  in  the  beer.  The 
toxicity  of  the  beer  was  exactly  similar  to  that  of  a 
solution  of  arsenious  acid  or  arsenites.  This  was  proved 
by  several  experiments.  A  summary  of  some  of  the 
recent  work  upon  the  physiological  action  of  arsines  is 
given  in  E.  Wortheimer's  article  on  arsenic  in  Richet's 
Dictionnaire  de  Physiologie,  1895,  p.  701. 

5234.  (Chairman.)  It  woald  be  the  s.ame  as  that  of 
an  equal  quantity  of  arsenic  in  Fowler's  solution  ? — 
Yes,  it  behaved  exactly  like  Fowler's  solution. 

5235.  On  what  basis  do  you  calculate  the  maximum 
amount  of  arsenic  that  would  be  given  by  each  ingre- 
dient to  a  gallon  of  beer? — This  calculation  has  been 
made  in  the  case  of  malt  and  hops  on  the  supposition 
that  the  largest  possible  amount  of  material  had  been 
used  in  brewing,  whilst  in  the  case  of  malt  substitutes, 
the  average  amount  acknowledged  to  be  used  has  been 
the  basis  of  calculation.  It  will  therefore  be  evident 
that  in  the  case  of  malt  the  calculated  amount  of  ar- 
senic has  been  probably  often  cver-estimated  to  the 
extent  of  over  one-fifth  of  the  number  given,  whilst  in 
the  case  of  malt  substitutes  there  is  a  variable  degree 
of  under-estimation.  I  say  one-fifth,  because  one-fifth 
at  least  of  the  malt  is  replaced  by  malt  substitutes  when 
brewing  sugars  are  used. 

5236.  (Sir  William  Church.)  That  is  to  say,  you  have 
considered  that  a  beer  you  have  had  to  examine  has 
only  had  25  per  cent,  of  glucose  when  it  might  have  had 
40? — ^Yes.  We  have  taken  the  minimum  which  is  re- 
cognised to  be  suitable  for  good  brewing-. 

5237.  Which  would  be  about  25  per  cent.  ? — About 
that.  There  is  one  part  of  solid  substance  to  four  parts 
of  finished  beer,  and  of  that  one  part  of  solid  sub- 
stance a  certain  proportion  which  otherwise  would  be 
malt  is  replaced  by  glucose  or  invert  sugar.  I  have 
l»a,sed  my  calculations  on  the  supposition  that  that  quan- 
tity was  about  one-fifth. 

5238.  Is  there  no  way  by  which  in  the  finished  pro- 
duct it  could  be  discovered  what  quantity  was  added? 


— ^I  am  not  sure  about  that,  but  this  question  did  not  Froji 
come  within  my  line  of  work.  I  do  not  think  it  would  S.  Delept 
be  aJtogether  impossible  to  find  that  out.  •  — — 

5239.  (C/toirman.)  As  regards  the  arsenic  in  Bostock's 
glucose  and  invert  sugar,  can  you  reckon  what  it  may  Arsenic  i 
have  been  from  your  knowledge  of  the  quantity  of  arsenic  Botsock 
in  the  sulphuric  acid  used  ? — Th^  amount  of  arsenic  which  sugars, 
passes  from  sulphuric  acid  into  glucose  or  invert  sugar 
can  only  be  surmised,  but  supfK>sing  that  the  best 
flour  be  used,,  about  5  per  cent,  of  sulphuric  acid  would 
foe  required'  to  obtain  the  conversion  of  lib.  of  that 
flour  into  lib.  of  gl noose.  Supposing  again  that  all 
the  arsenic  contained  in  the  amount  of  sulphuric  acid 
used  to  make  lib.  of  sugar  was  retained,  eacJi  pound 
of  sugar  would,  on  the  basis  of  tJie  lowest  estimate, 
contain  at  least  five  grains  of  arsenious  acid.  Burt;  as 
the  mixture  of  sulphuric  acid  and  newly-prepared 
glucose  is  submitted  to  various  processes  (neutralisa- 
tion, passage  through  charcoal,  and  sometimes  bleach- 
ing) before  the  sugar  is  ready  for  use,  it  is  difiicult  to 
say  how  much  of  the  arsenic  remains  in  the  glucose. 
The  charcoal  should  abstract  large  proportions  of  ar- 
senic. It  must,  however,  be  remembered  that  the  char- 
coal obtained  from  the  Bostock  factory  yielded  both  j 
before  and  after  reburning  a  large  amount  of  arsenic ; 
it  is  probable,  therefore,  that  filtration  through  such 
charcoal  could  not  have  had  a  very  beneficial  effect. 
That  this  was  the  case  is  sho-wn  by  the  quantities  or 
arsenic  found  in  some  of  the  samples  of  glucose,  which, 
judging  by  their  appearance,  had  been  decolorise<l 
by  charcoal.  Pale  glucose  23,  Table  IV.,  contained 
over  four  grains  of  arsenic  to  the  pound.  So  that 
the  charcoal  used  in  that  case  cannot  have  done  much 
in  the  way  of  removing  arsenic.  Although  it  is  im- 
possible to  calculate  with  accuracy  the  actual 
amount  of  arsenic  introduced  into  the  sugars  by  sul- 
23huric  acid,  it  is  clear  that  the  acid  contained  more 
than  enough  to  account  for  all  the  arsenic  found  in  the 
brewing  sugars.  The  flwirs  were  free  from  arsenic, 
and  the  sulphurous  acid  used  for  bleaching  contained 
only  a  small  amount  of  it.  The  following  quotation 
taken  from  a  letter  I  have  received  from  Dr.  Thorne, 
the  chemical  adviser  to  Messrs.  Garton,  Hill,  and  Co., 
shows  that  the  amount  of  arsenic  taken  up  by  the  glu- 
cose must  be  influenced  to  a  certain  extent  by  the 
nature  of  the  starchy  material  employed.  "Theo-  i>i-,jnorti< 
retically,  pure  dry  starch  should  give  111  per  sulphi 
cent.  of  dry  glucose,  and  pure  dry  sugar  aci  I  usee 
105  per  cent,  of  dry  invent  sugar.  But  com-  glucose, 
mercial  starches  contain  from  10  to  20  per  cent,  of 
moisture  and  minute  quantities  of  fibrous  or  cell  mat- 
ter, and  commercial  flour  10  to  20  per  cent,  of  moisture 
and  a  varying  but  appreciable  quantity  of  fibre.  Raw 
sugars  contain  varying  proportions  of  moisture  and 
of  foreign  organic  matters,  removed  during  the  con- 
version and  purification.  On  the  other  'hand,  it  is 
not  practicable  to  prepare  commercially  either  invert 
sugar  or  glucose  in  the  dry  state.  Solid  glucose  and 
commercial  invert  each  contain  about  18  per  cent,  of 
moisture.  In  practice  the  quantities  obtained  are 
approximately  as  follows,  varying,  of  course,  slightly 
for  different  lots  of  material :  — 

100  tons  starch  yield  100  to  102  tons  glucose. 
100  tons  sago  flour  yield  95  to  98  tons  glucose;, 
100  tons  tapioca  yield  93  to  98  tons  glucose. 
100  tons  raw  sugar  yield  106  to  108  tons  glucose. 

For  the  conversion  of  starch  about  4  per  cent,  of  sul- 
phuric acid  (70  per  cent,  acid  of  specific  gravity  1'600) 
is  required,  for  flour  5  to  6  per  cent.,  and  for  sugars  1 
to  2  per  cent.  These  percentages  are  calculated  on 
the  weight  of  raw  material."  This  information  from 
Dr.  Thome  shows  that  it  is  practically  impossible  to 
calculate  accurately  the  amount  of  arsenic  that  will  be 
retained,  but  that  approximately  this  can  be  done  toler- 
ably well, 

5240.  (Sir  William  Church.)  Do  I  understand  that 
the  charcoal  Messrs.  Bostock  were  using  contained 
arsenic  before  it  had  been  in  the  filters  ? — Yes,  I  under- 
stand that  the  charcoal  is  used  over  and  over  again. 

5241.  That  I  understand.  But  I  want  to  know 
whether  you  examined  any  charcoal  that  they  were  using 
before  it  had  been  in  the  filters  at  all  ? — No.  We  ex- 
amined what  I  suppose  they  would  call  new  charcoal, 
which  was  really  old  charcoal  re-bumt, 

5242.  But  you  did  not  examine  the  pure  material  in 
the  first  instance? — No.  We  had  no  chance' of  doing 
that. 
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5243.  (Chairman.)  As  regards  ar«.-iiic  in  malt,  I  set* 
from  your  table  No.  2  that  you  found  it  to  vary  between 
nothing  which  was  detectable  by  your  test,  and  one- 
Mty-seventh  of  a  grain  per  lb.  approximately  ? — TheX 
is  so. 

5244.  (Mr.  Cosmo  Bonsor.)  If  arsenic  is  excluded  from 
sulphuric  acid  and  from  the  fuel  used  for  drying  malt 
and  hops,  the  beer  would,  in  your  opinion,  be  praoti- 
oally  free  from  arsenic  ?— I  think  so.  I  think  there 
would,  as  a  rule,  remain  so  very  little  arsenic  in  the 
beer  that  it  would  become  practically  free  from  injurious 
quantities  of  arsenic.  One  has  to  distinguish  between 
the  amount  of  arsenic  which  might  possibly  produce 
some  mischief.  The  amount  of  arsenic  which  produced 
the  outbreak;  was  almost  entirely  due  to  the  sulphuric 
acid.  The  amount  of  arsenic  which  is  now  thought, 
as  a  matter  of  speculation,  a  possible  source  of  danger, 
must  have  been  introduced  by  mait. 

5245.  From  the  fuel  ?— Yes. 

5246.  I  say  practically  free,  because  of  the  query  yoix 
placed  with  tlie  nought.  There  may  be  the  smallest 
possible  trace,  but  they  are  free  as  far  as  circumstances 
admit  ? — ^Certainly. 

5247.  {Chairman.)  With  regaid  to  the  investigation  of 
arsenic  in  fuel,  what  have  you  to  say  about  that  ? — -All 
the  samples  of  coal  or  coke  examined  were  found  to 
contain  arsenic.  Two  samph-s  of  anthracite  used  by 
two  diflFerent  maltsters  were  found  to  contain  only 
minute  quantities  of  arsenic,  bitt  it  is  possible  that  even 
after  this  material  has  been  finely  pulverised  and 
treated  with  hydrochloric  and,  some  arsenic  escapes 
detection  by  lieinsch's  method.  Four  samples  of  gas 
coke  were  found  to  contain  1-46,  1-17,  1-14,  and  1^-  grains 
of  arsenic  per  lb.  respectively  ;  possibly  the  whole 
amount  present  was  not  detected  in  all  cases.  It  is 
almost  certain  that  a  largei  amount  of  arsenious  acid  is 
liberated  by  oombustion  than  these  estiiaates  by 
Reinsch's  test  would  indicate.  I  collected  some  of  the 
soot  deposited  in  an  ordinary  chimney  where  South 
Yorkshire  coals  had  been  burnt  for  one  week,  and 
found  that  the  soot  contained  S^grs.  of  arsenious  acid 
per  lb.,  arsenic  estimated  as  arsenious  acid.  I  collected 
the  soot  which  had  collected  in  one  of  the  flues  of  a  small 
closed  stove,  in  which  coke  from  the  Manchester  Gas 
Works  had  been  burnt  for  a  fortnight,  and  found  that 
the  soot  contained  about  28  grains  of  arsenious  acid  per 
pound.  In  the  113  grammes  of  soot  which  had  collected 
in  a  small  flue  there  was  about  gramjme  of  arsenious 
acid — 2  grains  of  such  a  soot  would  be  enough  to  in- 
troduce into  lib.  of  malt  the  amount  which  was  found 
to  be  present  in  a  sample  of  unscreened  and  un- 
polished malt.  (No.  Ill  of  Ta,ble  7.)  The  presence  of 
this  large  amount  of  arsenic  in  the  soot  causes  a  marked 
arsenical  contamination  of  the  air  in  Manchester,  and 
may  account  for  the  bad  effect  of  this  air  on  vegertation. 
From  30  grammes  leaves  of  evergreens  in  my  garden, 
which  is  not  in  the  rentre  of  Manciiester,  I  obtained 
arsenic  in  sufficient  quantity  to  make  dts  deitection  easy, 
the  amount  being  quite  meaisurable  (1-350  grain  per 
pound).  It  is  probable  from  this  last  observation  mat 
by  using  a  delicate  test  minute  traces  of  arsenic  would 
be  detected  in  many  vegetable  products,  including  hops, 
which  had  been  exposed  from  time  to  time  to 
air  loaded  with  smoke  from  coal  or  coke  fur- 
naces or  domestic  fires.  Soot  may  be  carried  in 
this  way  to  considerable  distances  from  manufacturing 
centres.  It  is,  therefore,  a  quesltion  whether  mere 
traces  of  arsenic  m  hops  or  barley  can  be  entirely 
avoided.  Malt  and  hops  stored  up  in  certain 
storehouses  would  also  be  exposed  to  a  certain  amount 
of  contamination  ;  a  sufficiently  delicate  method  of 
analysis  would  probably  reveal  traces  of  the  poison  in 
such  materials.  It  is  practically  useless  to  push  the 
method  of  analysis  beyond  a  certain  degree  of  delicacy, 
or  we  shall  find  arsenic  in  almost  everything. 

5248.  Would  there  be  arsenic  in  the  dust  on  the 
top  of  bookcases,  and  so  on  ? — ^Yes. 

5249.  Have  you  examined  the  ordinaiy  dust  in 
houses  ? — We  have  examined  it,  but  we  have  not  exactly 
estimated  the  amount  of  arsenic,  and  I  would  ask  leave 
to  add  this  estimation  to  the  end  of  my  tables. 

5250.  There  is,  I  suppose,  sometimes  arsenic  in  the 
dasit  of  years  found  on  the  top  of  a  bookcase? — ^That 
dark  dust  in  Manchester  contains  arsenic. 

5251.  But  you  have  not  measured  it  yet  ? — ^It  has  been 
partly  done,  but  the  estimation  is  not  compileted. 

5252.  {Sir  William  Church.)  Is  it  not  rather  a  new 
discovery  that  there  is  such  a  large  quantity  of  arsenic 
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in  common  soot  as  is  shown  in  your  table  1  It  was  p^^^^ 
always  known  there  was  arsenic  present  where  you  got  ^/  J)eu/,int. 
double  sulphides  or  iron  and  pyrites  in  coal,  but  was  it     .  , 
generally  known  that  the  sooit  conJtainedl  so  much  36  Mar.  1901. 
arsenic  ?--^  do  not  think  it  was  known  ifchat  the  quanti-  - 
ties  wore  so  large,  but  there  was  some  knowledge  of 
the  general  distribution  of  arsenic.    Chemists  who  work 
at    the    detection   of    arsenic    are   extremely  care- 
ful in  their  laboratories  to  avoid  carrying  out  experi- 
ments which  could  cause  dissemination  of  arsenic  in  the 
laboratory  by  dust. 

5253.  Was  it  ever  suspected  that  there  were  28  grains  Arsenic  io 
of  arsenious  acid  in  a  pound  of  soot  from  the  flue  of  a  ^oot. 
stove  ?-^I  do  not  think  so,  but  when  the  facts  of  the  case 

are  considered  this  is  not  extraordinary  because  the 
coke  itself  is  frequently  made  from  very  arsenical  coal. 
All  the  samples  of  coke  we  have  examined,  retort  coke, 
purified  coke,  and  ordinary  coke,  contain  arsenic.  The 
efi"ect  of  burning  coke  in  a  closed  stove  is  practically  to 
produce  a  distillation  of  arsenic  and  a  formation  of 
arsenious  acid,  just  as  if  one  intended  to  prepare 
arsenious  acid  for  manufacturing  purposes. 

5254.  It  was  the  quantity  that  astonished  me,  not  its 
presence  ? — Tlie  quantities  astonished  me  at  first.  I  was 
very  much  surprised  to  find  them.  You  will  notice  that 
the  quantity  of  material  used  for  detecting  the  arsenic 
had  to  be  gradually  reduced  to  two-hundredths  of  a 
gramme.  There  was  so  much  larsenious  acid  in  the  soot 
that  we  had  to  reduce  the  amount  of  soot  for  estimation 
to  '025  before  we  could  get  a  deposit  that  was  small 
enough  to  be  be  estimated. 

5255.  (Chairman.)  It  was  too  large? — Yes.  At  first 
we  could  not  do  anything,  because  there  was  so  much 
arsenic  in  the  material. 

5256.  Would  it  be  easy  by  a  special  process '  to 
sei^arate  that  28  grains  of  arsenious  acid  from  the  soot?  ' 
— "It  would  be  extremely  easy.    A  simple  washing  would 
do  it  almost.    It  is  in  the  form  of  arsenious  acid  chiefly, 
and  could  be  separated  by  washing  the  soot  with  water. 

5257.  Or  with  a  solution  of  potash  ? — An  alkaline 
solution  would  remove  it  very  much  more  rapidly  than 
wiater. 

5253-9.  (Dr.  W'hitelegge.)  You  are  going  to  tell  us 
about  the  proportion  of  arsenic  in  Manchester  dust? — 
Yes.  The  analysis  is  not  completed.  I  went  to  the 
laboratory  this  morning  to  see  if  it  was  finished,  but  it 
was  not. 

5260.  Are  you  making  investigation  about  country 
dust?— I  have  not  begun  that  yet,  but  I  have  made 
arrangements  to  do  so. 

526L  I  suppose  in  country  dust  you  would  not  anti- 
cipate anything  like  the  same  amount  of  arsenic,  be- 
cause it  would  not  be  so  largely  composed  of  soot? — 
would  not  expect  any  far  away  from  towns. 

5262.  Then  hops  growing  in  the  countiy  would  not 
have  much  soot  and  arsenic  condensed  on  their  surface, 
would  they? — -Not  much.  I  was  considering  a  special 
case.  I  lived  for  some  time  at  a  distance  of  eight  miles 
from  Manchester,  in  Bowdon,  where  a  number  of 
shrubs  had  been  gradually  destroyed  owing  t6  the 
passage  over  the  town  of  the  smoke  from,  various  manu- 
facturing towns,  which  are  at  various  distances.  Even 
in  tbe  hop  districts  there  are  several  manufacturing 
centres ;  for  instance,  Reading  is  not  far  from  certain 
hop  districts,  and  it  is  not  at  all  unlikely  that  soot 
frorn  the  chimneys  there  would  be  carried  a  distance  of 
a  few  miles. 

5263.  (Mr.  Cosmo  Bonsor.)  There  are  large  Portland  Xeed  for 
cement  works  which  must  make  a  considerable  amount  of  standard 
smoke  all  down  the  Medway  ? — Yes.    I  am  speaking  tests  for 
only  of  traces,  and  not  of  material  quantities.     My  arsenic, 
object  is  simply  to  show  thait  the  delicacy  of  the  test 

for  arsenic  must  be  determined,  or  else  the  results  will 
become  practically  useless. 

5264.  (Chairman.)  In  burning  ordinary  coal  in  an  Arsenic 
ordinary  fireplace,  is  as  much  arsenic  produced  as  with  in  coal, 
coke  fires  ? — Not  so  much,  but  I  have  given  in  my  tables 

the  quantity  obtained  from  Soutli  Yorkshire  coal,  which 
I  use  in  my  house,  and  the  quantity  there  was  5^  grains- 
per  pound. 

5265.  The  less  sulp'hurous  coals  would  contain  less  ar- 
senic 1—1  should  think  so.  I  suppose  it  is  iha  presencre 
of  various  ores  in  coal  beds  that  gives  rise  to  the  pra- 
senee  of  arsenic  in  the  coal.  Pure  coals  like  anthra- 
cite contain  so  very  little  arsenic  that  it  is  not  always 
easy  to  detect  its  presence. 
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5266.  As  a  physiologist,  do  ycu  think  that  breathing 
the  air  of  a  smuky  town  has  any  perceptible  effect  in 
respect  to  arsenic  !■ — would  not  like  to  make  any  definite 

■  statement  on  that  point,  but  I  have  a  suspicion  that  soot 
from  towns  where  arsenical  coal  is  used  is  far  more 
irritating  to  the  lungs  than  pure  coal  dust.  The 
reason  why  I  say  so  is,  that  I  have  noticed  there  is 
generally  more  fibrous  tissue  produced  in  the  lung  in 
tOTvn  anthraoosis  than  when  the  coal  is  inhaled  as  dust, 
as,  for  instance,  in  the  case  of  coal  miners ;  I 
find  the  lungs  of  coal  miners  may  become  as  black  as 
soot,  and  all  the  lymphatic  vessels  entirely  distended 
with  ord'.nary  coal  dust,  without  there  being  evidence  of 
very  distinct  inflamm^atory  reaction  ;  whilst  on  the  con- 
trary in  towns,  where  the  amount  of  carbon  collected  in 
the  lungs  is  smaller,  there  are  frequently  capsules  of 
fibrous  tissue  in  the  lungs  around  small  miasses  of 
carbon  which  have  accumulated,  indicating  some  irrita- 
ting action  on  the  part  of  the  soot. 

5267.  So  that  we  may  take  it  the  atmosphere  of  a  coal 
mine  is  more  salubrious  than  that  of  the  City  or  West 
End  of  London? — That  is  what  it  comes  to,  exoept  that 
there  are  other  conditions  not  so  favourable  in  coal 
mines  as  in  the  West  End  of  London. 

5268.  {Sir  William  Church.)  There  are  many  other 
th-ings  besides  arsenic  which  would  account  for  that. 
Of  course,  you  have  not  sulphurous  acid  in  the  coal 
mines  ? — Undoubtedly  there  are  other  thing.s  than  ar- 
senic. But  at  the  same  time  arsenic  being  present  in 
euoh  a  large  amount  in  soot  becomes  a  far  more  impor- 
tant factor  than  sulphurous  acid,  which  probably 
rapidly  disappears. 

5269.  A]  though  it  rapidly  disappears,  you  can  taste 
sulphurous  acid  in  a  London  fog  ? — ^Yes,  and  it  is  there 
not  worse  than  in  Manchester. 

5270.  {Chmrman.)  You  have  also  some  experiments  to 
put  before  us  as  to  the  action  of  yeast  in  regard  to  ar- 
senic ? — Yes.  I  made  severai  experiments  in  order  to 
discover  the  cause  of  the  discrepancies  between  the 
amount  of  arsenic  introduced  with  brewing  material 
and  the  amount  found  in  the  firt'shed  beer.  The  follow- 
ing experiments  were  performed  :  Firstly,  to  show  that 
pure  yeast  abstracts  a  material  amount  of  arsenic  from 
arsenical  woTt  in  the  course  of  ordlmaay  fermentation. 
Wort  (without  hops)  ob-tained  from  a  brewery  con- 
tained about  0'5  parts  of  arsenic  per  10,000,000  (about 
1-280  grains  per  gallon).  To  500  ccs.  of  this  wort, 
about  2  milligrammes  of  pure  low  yeast  (Carlsberg)  were 
added,  and  fepmentaibion  was  alloiwed  to  continue  for 
Sour  days.  Tlie  fenmeintation  Tvas  slew,  and  the  fluid 
at  the  end  had  acquired  a  pleasant  sweet,  fruity  smell. 
After  the  yeast  had  been  separated  the  fluid  was  tested 
again  for  arsenic,  only  doubtful  traces  were  found. 
The  .same  exjperiment  was  repeated  after  the  addition 
to  the  wort  of  arsenious  acid  to  the  extent  of  20  parts 
to  10,000,000.  The  wort  containpd  therefore  20-5 
parts  of  arsenious  acid  to  ten  million  parts  of  fluid. 
The  quantities  of  yeas't  aind  wort  were  the  same 
as  in  the  above  experiment  and  the  fermentation 
■wais  allowed  to  continue  for  the  sa-me  length  cf 
time — ^the  fermenting  fluid  had  a  pleasant  but  some- 
what sour  smell.  At  the  end  of  the  experiment  the 
yeast  was  separated  by  centrifugalisation,  1'25  grammes 
of  yeast  being  obtained  in  this  way,  after  draining  off 
the  excess  of  fluid  retained,  so  as  to  get  the  yeast  in  the 
same  state  as  ordinary  pressed  yeast  is,  the  weight  of 
the  yeast  was  0'89  gramme,  i.e.,  about  450  times  the 
amount  originally  introduced.  The  quantities  of 
arsenic  found  were  as  follows  :  — 

Original  wort  before  fermentation  20'5  parts  of  arsenic 
per  10  million  parts. 

Fermented  wort  four  days  [after,  about  ten  parts  of 
arsenic  per  10  million  parts. 

Yeast  before  fermentation,  0. 

Yeast  after  fermentation  over  2,500  parts  of  arsenic 
per  10  million  partsi. 

This  would  correspond  to  about  1'75  grains  of  arsenic 
per  pound  of  yeast  o1>tained  at  the  end  of  fermenta- 
tion. So  that  starting  with  highly  contaminated  wort 
and  pure  yeast,  a  very  lasge  amount  of  arsenic  is  taken 
up  by  the  yeast  before  the  beer  is  finished.  Secondly: 
Part  of  the  arsenic  found  in  the  moist  yeast 
is  due  to  the  presence  of  fluid  retained  between 
the  yeast  cells.  To  obtain  an  approximate  idea 
of  the  amount  of  fluid  thus  retained  30  grammes 
of  ordinary  pressed  yeast  were  wasbed  with 
wster,  and  separated  again  by  means  of  the  centrifuge. 
After  this  process  had  been  repeated  several  times 
the  water  was  allowed  to  drain  off  the  separated  yeast, 


which  was  then  obtained  in  a  pultaceous  mass,  resem- 
bling the  ordinary  unpressed  yeast,  a  certain  quantity 
of  that  moist  yeast  was  weighed,  allowed  to  dry,  so  as 
to  free  tlie  cells  from  tihe  excess  of  interstitial  wate^, 
and  weighed  again.  It  was  xound  in  tiijs,  way  that  tlie 
weight  of  the  yeast  in  a  state  of  dryness  resembling  that 
of  pressed  yeast,  was  about  5-7ths  of  the  weight  of  the 
moist  yeast.  The  amount  of  fluid  retained  could  not, 
therefore  account  for  moro  than  a  fraction  of  the 
arsenic  taken  up  by  the  yeast.  This  was  shown  also  in 
another  way.  30  gramme*  of  ordinary  baker's  yeast 
contained  0'00024  grammes  of  AS2O3.  30  grammes  of  the 
same  yeast  after  repeated  wasihings  and  separation  by 
centrifuge  contained  0*00005  graanmes  of  AS2O3.  lu 
this  case  only  a  little  more  than  l-5th  of  the  original 
amount  of  arsenic  was  found  in  the  yeast  after  thorough 
washing,  but  as  the  yeast  was  common  baker's  yeasi, 
containing  many  damaged  or  dead  cells,  the  contents 
of  winch  would  be  partly  or  entirely  removed  by  re- 
peated washing,  tiie  amount  found  at  the  end  does  not 
represent  the  whole  of  the  cellular  arsenic  This 
amount  is,  however,  sufiiciently  large  to  show  that  the 
yeast  cells  had  retained  a  material  amount  of  arsenic. 
Thirdly:  Even  arsenical  yeast  may  remove  some  arsen.c- 
from  badly  contaminated  wort.  To  100  ccs.  of  wort  (with- 
out hops),  containing  1,000  parts  of  AS2O3  per  -:. ; 
million,  were  added  2  grammes  of  yeast  containing  oJ 
parts  of  AS2O3  per  10  million.  Fermentation  was  al- 
lowed to  continue  for  four  days,  it  was  very  active, 
but  the  fenmented  fluid  had  a  sour  not  very  pleasant 
smell.  At  the  end  of  this  time  the  fermented  fluid 
contained  less  than  500  parts  of  AS2O3  per  10  million  ; 
the  moist  yeast  contained  over  1580  parts  of  AsjO, 
per  10  million.  A  considerable  amount  of  arsenious 
acid  had  therefore  been  removed  from  the  woit,  the 
amount  of  arsenic  originally  present  in  the  yeast 
having  been  insufficient  to  saturate  the  young  cells 
produced  by  the  old  arsenical  ones.  Fourthly:  Arsenical 
yeast  yields  a  distinct  amount  of  arsenic  to  wort  which 
was  originally  free  from  the  poison  or  contained  only  a 
small  amount  of  it.  To  100  ccs.  of  wort  (without  hops) 
containing  about  0*5  AS2O3  per  10  million,  were  added 
2  grammes  of  yeast  containing  80  parts  of  AS2O3  per 
10  million.  Fermentation,  allowed  to  continue  for  four 
days,  was  very  active  ;  the  fermented  fluid  had  a  sweet 
and  fruity  smell.  At  the  end  of  that  time  the 
fermented  wort  contained  0"8  part  AS2O3  per 
10  million ;  moist  yeast  (considerably  increased 
in  amount)  contained  28  parts  AS2O3  per  10 
million.  The  same  experiment  as  the  above  was  re- 
peated, with  the  result  that  the  fermented  wort  con- 
tained at  the  end  of  the  fermentation  1  part  of  arseni- 
ous aoid  per  10  million  parts.  The  amount  of  arsenic 
contained  in  the  wort  had  therefore  increased  to  a 
material  extent  through  the  use  of  arsenical  yeast. 
The  same  experiment  was  repeated  with  arsenical  yeast 
which  had  been  allowed  to  go  bad  by  being  kept  in  a 
bottle  for  several  weeks.  This  yeast  had  become  semi- 
fluid, brown  in  colour,  and  had  a  bad  smell.  It  con- 
tained a  large  number  of  dead  and  broken  up  yeast 
cells,  and  many  putrefactive  bacteria.  To  lOOccs. 
of  wort,  containing  0-5  parts  of  ASgOj  per  10  million 
were  added  4  grammes  of  this  bad  fluid  yeast,  containing 
82  parts  of  AS2O3  per  10  million.  Fermentation  was 
allowed  to  continue  for  four  days,  at  first  the  growth 
of  the  yeast  was  very  slow,  and  the  fermenting  fluiil 
had  a  very  unpleasant  putrid  smell,  and  was  very 
turbid  (putrefactive  bacteria)  at  the  end  of  four  days 
the  growth  of  the  yeast  had  become  more  normal  and 
the  smell  almost  pleasant,  and  not  unlike  that  asso 
ciated  with  normal  fermentation.  At  the  end  of  that 
time  the  fermented  fluid  contained  about  5  parts  of 
AS2O3  per  10  million,  the  separated  yeast  contained 
about  4  parts  of  AS2O3  per  10  million.  Fifthly :  In  trv- 
ing  to  obtain  arsenic-free  yeast  in  the  ordinary  marker 
it  became  evident  that  it  was  practically  impossible  ti> 
obtain  such  an  article  in  Manchester.  The  following 
results  were  obtained  with  samples  from  five  different 
sources  :  — 

(1)  Baker's  yeast  (from  baker)      -  80  parts  per  10  uullion. 

(2)  ,,        ,,     same  source  as  1. 

26  days  later    -  40         „  „ 

(.3,       „        „     "  Scotch  "  (from 

import ei)  -      -  40 

(4)  ,,     other  than  1  (from 

baker       -      -  40  ,, 

{'))  ,,  „  "  German  "  (so- 
called,  reallyim- 
portedfi-omHol- 
1  a  n  d)  (from 

grocer)     -      -  2.5         ,,  ,, 

Bread  made  with  one  of  the  samples  of  yeast  (1)  was 
tested  for  arsenic.    This  bread  was  obtained  from  the 
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baker  from  whom  the  yeast  had  been  obtained ; 
it  contained  less  than  025  parts  of  arsenic  pet 
10,000,000,  i.e.,  less  than  l-5600th  part  of  a  grain  per  lb. 

5271.  {Mr.  Cosmo  Bonsor.)  Did  you  happen  to  analyse 
the  beer  drawn  off  from  the  yeast  V — Yes.  We  have  not 
pressed  it,  but  we  have  washed  it,  and  estimated  tha 
amount  of  arsenic  found  in  the  fluid  used  for  washing  the 
yeast. 

5272.  Wlicn  tihie  yeast  comes  down  it  contains  a  certain 
amount  of  beer  which  is  praoticall  /  reooversd  by  press- 
ing ? — That  would  contain  a  large  amount  of  arsenic. 

5273.  Was  that  beer  tested  sepai  ately  ? — Not  tliat  beer, 
but  the  fluid  which  we  obtained  by  washing  the  yeast 
was  tested.  That  was  not  exactly  what  would  correspond 
to  the  beer  obtained  by  pressing  because  if  the  yeast  is 
kept  for  some  time,  and  pressed  afterwards,  a  number 
of  yeast  cells  get  broken  up,  nnd  the  amount  of  arsenic 
obtained  under  those  conditiur.j  would  be  greatly  in 
excess  of  anything  we  found. 

5274.  (Chairman.)  Is  it  not  dangerous  to  use  the  same 
yeast  over  and  over  again?— Ye-^,  to  a  slight  extent. 

5275.  The  yeast  increases  i"— Yes. 

5276.  The  usage  is  to  take  a  sufficiency  of  the  yeast  that 
ha%  been  already  used,  and  n^fc  it  in  a  fresh  brew  ? — 'Yeis. 

5277.  Does  that  go  on  indeiinitely  ? — Yes.  The  yeast 
when  it  is  badly  contaminatfa  and  placed  in  wort  free 
from  arsenic,  can  yield  to  the  wort  a  certain  proportion 
of  arsenic  which  is  not  take/,  up  at  once  'by  the  young 
yeast.  Young  yeast  abstracts  afterwards  a  large  pro- 
portion of  the  arsenic  yielded  in  the  first  instance  by 
jhe  old  yeast,  but  there  may  still  remain  some  arsenic; 
which  is  not  abstracted  in  tliat  way. 

5278.  The  use  of  yeast  from  a  brewery  by  bakers  is 
jommon,  I  believe  ? — ^Yes,  I  have  heard  that  this  is  the 
case. 

5279.  Is  there  not  a  danger,  therefore,  of  introducing 
arsenic  into  bread? — Yee  We  found  actually  that  all 
the  baikers'  yeast  we  could  get  in  Manchester  contained 
arsenic  to  a  greater  or  k--  extent,  and  the  bread  made 
with  that  yeast  also  contained  arsenic,  but  in  a  very 
small  quantity.  I  have  ale;  examined  a  sample  of  Chinese 
yeast,  which  is  not  the  same  kind  of  yeast  as  that  used 
here,  but  a  kind  of  mould,  which  is  generally  grown  on 
rice  for  the  purpose  oi  making  a  fermented  liquor.  I 
found  it  contained  only  a  minute  trace  of  arsenic.  This 
was  rather  interesting  with  regard  to  beri-beri.  It  has 
been  supposed  that  tije  rice  may  become  contaminated 
with  arsenic  owing  to  the  practice  which  the  Chinese 
have  of  using  arsenic  rather  indiscriminately,  and  thus 
become  a  hource  of  ar-cnical  poi.soning.  I  thought  that 
by  examining  a  mould  grown  on  rice  in  those  countries  if 
there  was  much  arsenic  in  the  rice,  we  should  find  it 
in  the  fungtus,  but  we  have  not  found  much  arsenic  in 
that  yeast — less  than  half  what  we  have  found  in  tha 
best  German  yeast  (5 )  wo  have  examined. 

5280.  Were  the  quantities  of  arsenic  you  found  in 
bread  so  great  as  to  br-  dangerous  to  health  ? — 'They  are 
extremely  minute.  It  is  difficult  to  estimate  accurately 
such  small  quantitie:,  bitt  there  seemed  to  be  less  than 
1,5,000th  part  of  a  grain  of  arsenic  per  pound  of  bread, 
which  I  believe  is  practically  negligible. 

5281.  So  far  as  the  specimens  of  bread  yow  hava 
examined  go,  there  no  donger  to  the  public  health  ? — I 
do  not  think  so,  but  of  course  I  would  not  like  to  offer 
a  very  positive  opinion  on  that  point.  It  seems  to  me 
quite  improbable  that  1-5, 000th  part  of  a  grain  per  pound 
can  do  any  harm  to  anybody. 

5282.  {Dr.  Wh'ddegge.)  You  think  of  the  arsenic  as 
being  assimilated  by  the  yeast  cell? — do  not  know 
whether  it  is  actually  assimilated — it  is  taken  up  by 
the  cell. 

5283.  It  is  in-ide  the  cell? — Yes.  The  yeast  was 
washed  with  a  large  quantity  o  fwater.  The  water  after 
being  separated  from  the  yeast  contained  a  large  amount 
of  arsenic.  Then  the  yeast  was  washed  a  sufficient 
number  of  timec  to  remove  any  trace  of  arsenic  from 
between  the  yeast  cells,  and  when  the  water  was  prac- 
tically free  from  arsenic — it  is  almost  impossible  to  get 
it  absolutely  fr.?e  from  arsenic,  because  some  yeast  cells 
break  up  one  after  the  other  it  was  found  that  a  very 
material  proportion  of  arsenic  was  retained  in  tha 
thoroughly  wached  yeast  cells. 

5284.  All  ycu  wish  to  say  is,  that  the  arsenic  must  be 
inside  the  cell. 

5285.  But  you  do  not  express  any  opinion  whether  it 
was  in  chemical  combination,  or  present  as  arseniotts  acid 
inside  the  cell? — I  would  not  like  to  say.    The  only 


thing  I  can  say  at  this  stage  in  favour  of  the  view  that  it 

enters  into  combination  is  tbafits  presence  favoured  the  Ddh^ine, 

growth  of  yeast  to  an  extraordinary  extent.    Yeast  grows  '  '   

mtiah  more  rapidly  in  an  arsenical  solution  not  oontaiu-  30  Mar.  1901. 

ing  too  great  an  amount  of  arsenic,  than  in  an  ordinary  

solution  containing  no  arsenic.  This  seems  to  indicate 
that  it  has  some  effect  upon  the  metabolism  of  the  yeast 
cell. 

5286.  {Mr.  Cosmo  Bonsor.)  Practically  the  action  of  ^iore  arsenic 
fermentjition  reduces  the  amount  of  arsenic  which  gets  in  beer  if  -nd 
into  the  wort  ? — To  a  considerable  extent.  arsenical  K 

sugar  used  as 

5287.  We  havo  it  in  evidence  tliat  Bostook'a  invert  priming, 
sugar  was  used  for  priming,  and  did  not  go  through  the 
process  of  fermentation  at  all.    If  it  liad  gone  througU 

the  procesii  of  fermentation  we  may  presume  that  it  wouid 
not  have  been  so  harmful  as  it  was  in  the  way  it  was 
used  ?— I  think  so  ;  but  priming  was  not  used  in  the 
case  of  all  the  beers  in  which  we  found  arsenic. 

5233.  There  was  priming  in  the  cheaper  ales? — Yss, 
but  we  found  a  good  deal  of  arsenic  in  the  better  ales, 
tjo. 

5289.  But  not  in  the  same  quantity  ? — No. 

5290.  (Chairman.)  In  those  instances  where  you  de-  Arseuic  in 
tetted  arsanic  in  hops,  you  estimated  it  about  l-200th  hops. 

of  a  grain  per  poimd  ? — Yes  ;  th;it  would  mean,  on  the 
supposition  that  as  much  as  1  per  cent,  cf  hops  was 
used,  a  minimum  of  l-2000th  of  a  grain  of  arsenic  added 
by  the  hops  to  a  gallon  of  beer.  The  largest  amount  cf 
arsenic  we  found  in  hops  was  ^  J-j  grain. 

5291.  Y'^ou  have  some  experiments  on  the  action  of  hops 
free  from  arsenic  when  boiled  with  arsenical  wort  ? — Yes. 
I  found  that  during  the  boiling  of  arsenical  wort  with 
hops  an  appreciable  amount  of  arsenic  is  taken  up  by  the 
hopa.  500  CCS.  of  arsenical  wort  were  boiled  for  two  hours 
with  5  grammes  of  arsenic-free  hops  (1  part  of  hops  to 
100  parts  of  worts).  The  fluid  at  the  end  of  this  was 
filtered,  being  caused  at  the  same  time  to  pass  through 
the  hops  to  imitate  the  usual  filtration  of  wort  through 
hops.  The  amount  of  fluid  retained  by  the  hops  at 
the  end  of  this  process  was  calculated  by  difference. 
The  original  weight  of  dry  hops  was  5  grammes,  the 
weight  of  moist  hops  23  grammes,  amount  of  fluid  re- 
tained 18  grammes.  The  amount  of  arsenic  present 
in  the  wort  and  in  the  moist  hops  was  then  estimated 
by  the  modified  Reinsch's  process,  with  the  following 
results  :  — 'Arsenic  in  wort  filtered  through  hops,  about 
10  parts  per  10  million.  Arsenic  in  moist  hops  (5 
grammes  hops,  18  grammes  wort),  21"75  parts  per  10 
million.  The  amount  of  arsenic  removed  by  the  hops 
may  be  calculated  as  follows  :  — Quantity  of  arsenic 
found  in  23  grammes  of  moist  hops,  O'OOOOS  grammes  ; 
quantity  of  arsenic  present  in  the  18  grammes  of  wort 
retained  by  the  hops,  0'000018  grammes  ;  quantity  of 
arsenic  therefore  taken  up  by  the  5  grammes  of  dry 
hops,  0"000032  grammes.  On  the  supposition  that  one 
part  of  hops  is  used  to  100  parts  of  wort,  the  amount 
of  arsenic  stopped  from  arsenic-free  hops  would  be  abcml 
1-50  gram  per  gallon  of  beer. 

5292.  You  also  endeavoured   to  ascertain  whether  in  brewery 
brewing  plant  might  become  contaminated  with  ar-  plant 
senic  ? — Yes  ;   I  performed  the   following  experiments 

in  this  direction.  In  view  of  the  extensive  use  of  cop- 
per utensils  in  brewing,  I  endeavoured  to  see  whether 
arsenic  would  be  deposited  on  the  copper  during  the 
boiling  of  arsenical  hops  in  w'ort.  Arsenious  acid 
was  added  to  fresh  wort,  so  as  to  bring  tlie  total 
amount  of  arsenic  present  to  20"5  parts  per 
10,000,000,  i.e.,  a  little  over  1-7  gramme  per  gallon; 
5  grammes  of  hops  were  added,  as  well  as  two  pieces 
of  copper  (no  hydrochloric  acid^.  The  mixture  was 
boiled  for  two  hours.  At  the  end  of  that  time  the  cop- 
per was  found  to  be  very  slightly  dulled,  but  no  sub- 
limate of  arsciiic  could  be  obtained  from  it.  It  is 
therefore  evident  that  no  appreciable  precipitation  of 
arsenic  similar  to  that  which  occurs  during  the  appli- 
cation of  Reinsch's  process  takes  place  whilst  the  wort 
is  boiled  in  copper  vessels.  Any  arsenic  Which  may  be 
found  in  the  deposit  of  coagulated  matter  is  indepen- 
dent of  the  action  of  copper, 

5293.  That  shows  that  none  of  the  arsenic  settles  on 
the  copper  in  the  regular  brewing  process  ? — ^Yes. 

5294.  Have  you  anything  to  say  on  the  storage  of  ar- 
senic in  the  wood  of  tlie  fermenting  tun  ? — piece  of  oak 
measuring  2x2x1  inch  was  immersed  in  500  ccs.  of 
wort,  to  which  5  grammes  of  yeast  had  been  added.  The 
wort  contained  20*5  parts  of  arsenic  per  10,000,000,  the 
yeast  80  parts  per  10  million.  At  the  end  of 
four  days'  fermentation  it  was  found  that  the  fluid  had 
not  penetrated  very  deeply  into  the  wood.  After  wash 
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iiig  this  piece  6f  wood  with  distilled  water,  the  piece 
was  divided  into  fine  splinters,  suspended  in  200  ccs. 
of  water,  and  tested  in  the  usual  way.  A  sublimate  of 
arsenic  cdrresponding  to  less  than  f^jVru^  '^^'^ 
tained.  This  experiment  shows  that  some  arsenic  is 
reitaiined  by  the  wood,  but  does  not  indicate  that  wood 
has  the  power  of  abstracting  arsenic  from  the  wort. 
There  was  in  the  solution  a  large  amount  of  yeast; 
the  wood  was  new,  a-nd  was  not  easily  penetrated  by 
the  wort,  so  that  the  experiment  is  not  conclusive. 
In  a  second  set  of  experiments  two  blocks  of  oak  similar 
.  to  the  block  used  in  the  first  experiment,  and  weighing 

respectively  A  50'90  grammes,  and  B  52"5  grammes,  after 
being  rapidly  immersed  in  water  and  dried  with 
filtoT  paper,  were  used.  These  blocks  were  kept  im- 
mersed for  four  days  in  fermenting  wort  containing  100 
parts  of  arsenic  per  10,000,000.  At  the  end  of  that  time, 
both  blocks  were  removed,  and  rapidly  washedto  remove 
the  yeast  and  wort  adhering  to  their  surface.  They  were 
then  dried  witlli  filter  paper  and  weighed.  Bilock  A 
weighed  58-l^>  grammes,  having  retained  7'26  grammes 
of  wcjrt,  block  B  weighed  60"1  grammes,  having  retained 
7'6  grammes  of  fluid.  Block  A  was  then  divided  into  fine 
.   .  eplinteirs,  suspended  in  200  cc.  of  wiater,  and  the  mixture 

^"  ■  tested  for  arsenic.    The  proportion  of  arsenic  contained 

in  the  7'26  grammes  of  fluid  retained  was  found  to  be 
equal  to  138  parts  in  10,000,000  ;  i.e.,  38  parts  over  the 
amount  originally  present  in  the  wort.  The  wood 
seemed  therefore  to  have  had  some  power  of  storing 
arsenic.  Block  B  was  placed  in  120  oc.  of  pure  lager 
beer  free  from  arsenic,  in  which  it  was  allowed  to  remain 
for  24  hours,  the  temperature  being  37°C.  At  the  end 
of  that  time  the  fluid  was  tested  for  arsenic,  which  was 
found  to  be  present  in  the  proportion  of  2  parts  to 
10,000,000.  A  material  amount  of  arsenic  stored  up  in 
the  wood  had  therefore  been  yielded  to  the  'beer. 
■  5295.  In  the  wood  used  in  the  brewery  arsenic  goes  on 
•ocumukuting  ? — Yes.  The  reason  why  this  part  of  the 
investigation  seemed  necessa^ry  was,  that  we  Jiad  ciften 
fbuind  the  firat  beer  brewed  from  hops  and  malt  alone 
in  breweries  whece  invert  sugars  had  been  used  pre- 
vicnisly,  corbtadned  more  arsenic  than  we  expected  to 
find  on  account  of  the  hops  and  malt  alone,  and  this  in- 
veisitigation  into  the  brewing  plant  becaime  necessary  in 
order  to  find  why  there  was  a  discirepancy  between  these 
results. 

5296.  (Mr.  Cosmo  Bonsor.)  In  tliat  pariicuLar  instance 
you  have  mentioned,  I  suppose  they  changed  their  yeaet 
entirely,  and -got  uncontaminated  jeast  for  the  follow- 
ing brewing  ?-^I  do  not  know. 

5297.  If  the  yeast  were  used  it  would  account  for  carry- 
ing_on  the  arsenic  for  a  considerable  number  of  years  ?— - 
Not  exactly.  If  yeast  is  used  for  two  or  three  bri'ws, 
the  wort  being  practically  pure,  the  yeast  will  purify 
itself  very  rapidly,  the  young  yeast  taking  up  tlie 
arsenic  brought  in  by  the  old  yeast,  and  after  a  short 
time  tlie  amount  of  arsenic  present  in  the  yeast  would 
become  infinitesimal,  and  there  could  not  be  any  trans- 
ference of  arsenic  to  the  beer. 

5298.  (Dr.  TF/wWegrge.)  Oan  you  say  whether  the  plant 
had  been  cleansed  in  the  usual  way  for  this  examination  ? 
— I  think  it  had  been  thoroughly  washed.  The  pieces  of 
wood  I  esperimeruted  with  were  also  washed  before  they 
were  put  into  beer  to  see  w^hether  ^any  arsenic  would  .bo 
yielded. 

5299.  (Mr.  Cosmo  Bonsor.)  Would  scalding  destroy  ar- 
eenic  in  a  wooden  vessel  ? — ^I  do  not  think  so.  It  would 
teJce  a  long  time  to  remove  all  the  arsenic  which  hiad 
collected  in  the  wood  of  fermenting  tuns  and  barrels.  I 
thiiink  the  only  way  would  be  a  long  soa'king.  very  pro- 
longed soaking,  especially  with  some  fluid  containing  a 
certain  amount  of  alkali,  soda,  or  potash. 

No  evidence      5300.  (C/wiirman.)  I  think  you  have  some  observations 
of  formation   on  the  possible  jjresence  of  arseniuretted  hydrogen  in 
of  ^rseniuret- beer  — Yes.    Savitsch,  Johansohn,  and  Schultze  have 
ted  hydrogen  shown  that  arsenic  does  not  necessarily  interfere  with  the 
in  comtaiiiin-  growth  of  yeast,  but  may  modify  its  actions.  Schultze 
ated  beer.       states  that  a  proportion  of  arsenic  equal  to  1-40,000 
augments  the  activity  of  yeast.  Johansohn  finds  that  when 
the  amount  of  arsenic  is  increased,  the  growth  of  yeast 
is  interfered  with  and  ultimately  arrested.    A  quantity 
of  arsenic  sulBcient  to  interfere  with  yeast  is,  however, 
.insuflicient  to  stop  tlie  growth)  of  many  putrefactive  bac- 
teria, and  moulds.      These  organisms,  by  assLmilaifci^ 
tlie  oxygen  and  carhon  ctf  organic  compounds,  s.et  free 
.a  certain  amount  of  nascent  hydrogen,  which  produces 
.eome  arseniuretted  hydrogen  at  the  expense  of  arsenious 
acid.    That  is  the  theory  ofl'ered  by  Johansohn.    Xt  might 
therefore  be  reasonable  to  assume  that  arseniuretted 
hydrogen,  which  is  one  of  the  most  highly  poisonous 


No  eTid 
of  selen 
in  Nich 


compounds  of  arsenic,  was  present  in  small  quantities  in  Prg 
beer  brewed  f torn  arsenical  glucose.  T'liere  was,  liow-  S.  Del^ 
ever,  no  evidence  of  the  presence  of  this  gas  in  the  beers  ^  - — ^| 
examined.  On  the  other  hand  it  seemed  improbable  that' 
any  amount  of  this  gas  should  be  reitained  in  a  fluid  kept 
in  open  vessels  and  saturated  with  carbonic  acid  con- 
staaitly  evolved.  No  evidence  of  the  presence  of  this 
gas  was  obtained  when  the  (Marsh  test  was  applied  to  un- 
tr^atec  beer,  small  traces  might  have,  however,  escaped 
detection.  To  clear  this  point  I  devised  the  following 
exp>eriment :  300cc.  of  wort  containing  200  parts  of  ar- 
senic per  10,000,000  parts,  with  3  grammes  of 
arsenical  yeast  containing  66  paife  of  arsenic  per 
10,000,000  were  allowed  to  ferment  in  a  closed  flask — 
6,000cc."  of  air  were  made  to  pass  at  intervals  through 
that  flaslc,  the  air  removed  from  the  flask  being  made  to 
bublble  'slowly  through  neu'tral  silver  nitrate  solution.  At 
the  end  of  four  days  there  was  only  very  slight  evidence 
of  reduction  of  silver,  wihdch  was  most  marked  in  the 
last  bulb  (exposed  to  light).  This  solution  was  tested 
for  arsenic  with  negative  results.  Therefore,  I  think 
the  question  of  arseniuretted  hydrogen  can  be  entirely 
dismissed. 

5301.  Have  you  found  any  evidence  of  the  presence 
of  seleniura  in  thie  beers  you  have  examined? — No.  Se- 
Ionium,  like  arsenic,  Ls  very  v.ddely  distributed,  is  fre-  ^"j^' 
quently  present  in  pyrites  from  which  sulphuric  acid  is  ' 

'  prepared,  and  is  specially  abundant  in  pyrites  and  other 
minerals  coming  from  osrtain  countries,  e.g.  Norway  and 
Hartz  Mountains.  It  was  therefore  possible  that  minute 
traces  of  selenium  Tnight  be  present  in  impure  sulphuric 
aoid,  but  it  was  certainly  not  present  in  any  appreciable 
quantity  in  our  sample  of  the  sulphuric  acid  used  by 
Messrs.  Bostock  and  Company.  No  red  precipitate  or 
coloration  was  produced  by  sulphurous  aoid  in  the  two 

■  samples  of  sulphuric  acid  which  we  obtained  from  those 
manufacturers.  To  ascertain  whether  the  test  we 
had  applied  was  sufiiciently  delicate,  I  obtained  some 
selenium  and  some  selenic  acid-  A  solution  of  selenium 
in  fuming  sulphuric  acid  was  preipared  and  diluted  witih 
Hj-SO^:.  One  part  of  selenium  in  10,000  parts  of  pure 
sulphuric  acid  had  a  very  dist>incifc  pale  greenish -yellow 
colour.  On  floating  a  solution  of  stannous  chloride  on 
the  surface  of  the  acid  a  brownish-red  coloration  and  pre- 
cipitate were  produced.  On  dilmiing  the  1/10,000  acid 
solution  with  same  water  a  redd)jsh-yeirow  coloration 
and  cloudiness  were  produced.  The  arsenical  ibi'own  oil 
of  vitriol  obtained  at  the  sugar  factory  on  being  diluted 
became  clearer,  and  assumed  a  pale  greenish  tint  (due  to 
the  presence  of  iron).  Stannous  chloride  produced  no  red 
line  or  precipitate.  The  same  results  were  oflbteined  with 
SnClj  after  the  addition  of  selenic  acid  to  pure  sulphuric 
acid.  Icc.  of  a  1  in  400  solution  of  selenium  in  sulphuric 
acid,  after  being  neutralised  with  ammonia,  was  tested 
by  Reinsch's  method.  A  soot^black  precipitate  was  pro- 
duced on  the  copper ;  this  could  not  be  volatilised  like 
arsenic  in  the  sublimation  tube,  and  remained  unaffected. 
From  none  of  the  samples  of  .  been  or  olfcher  material  ex- 
amined in  my  laibonatory  hfid  a  siimilar  deposit  'been  ob- 
taine<:l.  This  deposit  was  soluble  in  fuming  sulphuric 
acid  giving  a  green  solution,  which  on  hieing  diluted  with 
water  yielded  a  reddish  precipitate.  Considering  the 
facts  that  the  sulphunlc  add  canttained  from  1'4  *:o  over  2 
per  cent,  of  arsenious  acids  and  that  no  trace  of  selenium 
was  revealed  by  tests  which  showed  easily  the  presence 
of  O'Ol  per  cent,  of  selenium,  I  think  that  selenium  can- 
not have  had  any  appreciable  sihare  in  the  production  of 
the  outbreak. 

5302.  (Chairman.)  The  black  deposit  produced  by 
selenium  was  not  volatile? — 'No.  It  would  be  volatile 
under  the  influence  of  sufficient  heat,  but  not  like  arsenic  .  ^ 
in  the  stibHniation  tube,  when  the  tube  is  not  over- 
heated,  We  got  aibspluitely  ^no  suiblimiate,  and  the 
colour  of  the  copper  was  very  differemit  from  what  we 
obtained  with  arsenical  products.  In  addition  to  that, 
the  deposit  witld  be  dissolved  from  the  surface  of  the 
copper  with  fuming  sulphuric  acid,  giving  clearly 
the  green  colour  of  a  solution  of  selenium  in  sulphuric 
acid,  and  this  colour  gave  pilace  at  once  to  the  red  dis- 
coloration which  is  produced  by  dilution  with  water. 

So  that  it  would  be  practically  impossible  to  overlook 
the  presence  of  material  quantities  of  selenium.  On 
diluting  the  HjSO^  for  the  purpose  of  applying  various 
tests,  one  would  get  the  red  precipitate  on  the  addition 
of  water. 

5303.  (Sir  TFiUiam  Church.)  Very  little  is  known  oc 
'the  action  of  selenium  oT  its  salts  upon  animals?—:! 
know  nothing  from  j)eTsonal  experience.  Of  course  if 
selenium  had  beeri  present  it 'would  have  been  worth 
while  enquiring  into  its  action  in  connection  with  the- 
present  enquiry,  but  as  with  -a  solution  of  one  in 
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100,000  I  got  reactions  which  could  be  quite  easily  re- 
nne.  cognised,  and  no  such  reaction  was  observed.    I  think 

the  theory  that  selenium  was  a  material  factor  in  the 
1901.  production  of  the  epidemic  can  be  put  aside. 

5304.  I  aaiked  you  the  question  because  it  has  been 
put  to  us  by  one  witness  that  he  was  not  satisfied 
from,  the  description  of  effects  of  arsenic  that  the 
arsenic  could  iaocounit  for  it,  and  he  thought  it  might 
be  due  to  some  other  maitter  being  present,  and 
selenium  suggested  itself,  because  selenium  in  animaJa 
produces  marked  wasting? — I  shall  be  able  to  show 
that  the  amount  of  arsenic  preaenifc  in  the  beer  which 
we  have  examined  is  quite  suf&cient  to  produce  all  the 
symptoms  whioh  have  been  observed  in  the  epidemic. 

ir-         5605.  I  should  aliso  like  to  know  if  you  have  any 
opinion  whether  soilficient  is  as  yet  known  of  the  acition 
ion    of  selenium  on  man  to  draw  any  inference? — I  s^hould 
um-    say  I  know  so  little  that  it  is  impossible  for  me  to  say 
anything. 

1  of  5306.  Have  you  formed  an  opinion  as  to  what  dose  of 
"1  arsenic  administered  with  beer  or  food  may  be  con- 
'  9\  sidered  so  small  that  it  may  be  safely  disregarded  ? — 
micli  A.rsenic  is  so  widely  distributed  in  minute  quantities 
d  in  nature  that  the  finding  of  small  quantities  of  it  would 
have  been  of  very  slight  assistance  to  the  public  autho- 
rities unless  one  was  in  a  position  to  state  at  the 
same  time  that  the  quantity  found  was  sufficient 
to  account  for  the  production  of  disease.  In  the 
absence  of  authoritative  statements  on  the  sub- 
ject, it  seemed  to  me  that  the  only  guide  one 
could  take  was  the  experience  of  the  therapeutist.  It 
is  generally  believed  that  it  is  almost  useless  to  ad- 
minister for  medicinal  purposes  less  than  l-28th 
grain  of  arsenious  acid  in  the  day  (this  dose  corresponds 
to  about  two  minims  of  Fowler's  solution  taken  twice  a 
day).  Such  a  dose  may  be  taken  for  a  considerable  time 
by  most  people  without  any  bad  effects,  but  allowing 
for  idiosyncrasy  and  disease,  it  would  not  be  advisable 
to  take  such  a  quantity  of  arsenious  acid  daily,  and 
more  or  less  continuously,  without  knowing  it  and  with- 
out medical  advice.  About  smaller  doses  there  might 
be  differences  of  opinion.  I  felt,  therefore,  justified,  on 
the  assumption  that  most  beer  drinkers  consumed  half- 
a-gallon  of  beer  daily,  that  whenever  a  beer  contained 
as  much  as  or  more  than  l-28th  grain  of  arsenic  in  half- 
a-gallon,  that  beer  should  be  condemned.  Since  then 
I  have  learnt  that  one  gallon  is  not  an  unusual  allow- 
ance, so  that  I  have  had  to  lower  the  limit  which  I  had 
at  first  adopted.  As  I  had  found  that  it  is  compara- 
tively easy  to  estimate  an  amount  of  arsenic  in  beer 
equal  to  one  part  in  10,000,000,  and  as  l-28th  grain  per 
gallon  corresponds  to  one  part  in  1,960,000  parts,  there 
is  no  difficulty  in  detecting  an  amount  of  arsenic  which 
is  injurious  in  this  sense.  Any  prosecution  based  on  the 
finding  of  siich  a  quantity  would  be  justified  on  the 
ground  of  sound  experience.  With  regard  to  somewhat 
larger,  though  still  small,  medicinal  doses,  there  are 
certain  statements  which  leave  very  little  doubt -as  to 
the  dangers  connected  with  those  doses.  Thus  Lachese 
(Annales  d'Hygiene,  Series  I.,  xvii.,  1834).  states  that 
six  milligrammes  of  arsenic  (about  1-llth  grain)  produce 
decided  though  not  serious  symptoms,  and  that  doses  of 
10  to  30  milligrammes  (l-6th  to  under  5  grain)  have  been 
toxic  though  not  lethal.  Jaccoud  (Traite  de  Pathologic 
Interne  II.,  p.  1,002,  1877)  speaks  of  the  danger  of  a 
continuous  administration  of  doses  of  arsenic  ranging 
from  1-llth  to  l-6th  grain  daily.  He  says  that  such 
doses  may  be  taken  for  weeks  and  sometimes  months 
without  bad  effects,  and  often  with  benefit,  but  that  a 
limit  of  tolerance  is  frequently  indicated  by  symptoms 
of  chronic  poisoning,  beginning  insidiously,  and  getting 
rapidly  worse  unless  the  drug  is  stopped.  This  he  attri- 
butes to  a  saturation  of  the  tissues  or  what  we  would 
term  now  cumulative  action.  Maerck  gives  in  his  atlas 
of  Diseases  of  the  Skin  (English  Edition,  p.  136,  1900) 
a  picture  of  arsenical  hyperchromatosis  of  the  skin 
(arsenical  pigmentation)  taken  from  a  patient  who  in 
three  months  and  a-half  had  taken  900  drops  of  Fowler's 
solution.  The  patient  had  been  treated  for  four  weeks 
in  July  and  for  six  weeks  from  late  in  August  into 
October.  Both  times  the  treatment  had  begun  with 
five  drops  of  Fowler's  solution  daily,  and  reached  in  the 
first  course  of  treatment  20  drops,  and  in  the  second 
period  25  drops  daily.  This  patient  had  taken  in 
the  course  of  100  or  105  days  about  four  grains  of 
arsenious  aoid  (in  the  form  of  arsenite  of  potash),  making 
ah  average  daily  dose  of  about  l-25th  grain  daily,  the 
actual  extreme  doses  taken  daily  ranging  from  ^th  grain 
to  l-40th  grain.    (The  same  author  mentions  other  rases 


in  which  3^  grains  and  1|  grains  had  been  snfficiemt  to  Prof. 
produce  pigmentation.)      The  symptoms  observed  iu  S.  Dd6piMt,'. 

that  patient  having  been  typical  of  chronic  arsenical   

poisoning,  it  is  evident  that  the  arsenical  beer  drunk  30  Mar.  1901, 
:n  Salford  contained  more  than  enough  to  account  for 
the  symptoms  of  arsenical  poisoning.  Of  the  beer  con- 
taining 1^  grain  of  arsenious  acid  per  gallon,  half  a  glass 
taken  daily  would  have  been  sufiicient ;  of  the  beer  con- 
taining i  gram  to  ^  less  than  one  pint ;  of  the  other  beers  " 
from  h.ilf  to  one  f^allon,  or  a  little  over,  would  have  sup- 
plied enough  arsenic.  The  few  cases  of  chronic  poison- 
ing I  have  mentioned  do  not  at  all  exhaust  iixe  list 
of  eaises  in  which  one  oould  find  evidence  of  the  action 
of  an  arsenious  acid  or  arsenates  in  doses  which  were 
not  larger  than  those  present  in  the  beer.  I  have 
simply  given  a  few  very  typical  cases,  which  I  had  no 
difiiculty  in  finding,  but  I  have  no  doubt  more  cases 
could  be  found. 

5307.  Then'  in  your  opinion  there  was  quite  enough  Individual 
of  the  poison  to  account  for  the  symptoms  in  even  mode-  susceptibility 
rate  drinkers? — Y&s.    I  think  it  is  a  fortunate  thing  to  arsenic, 
tliat  all  are  not  equally  susceptible  to  the  action  of  ar- 
senic, and  that  many  persons  can  take  larger  doses  of 
the  drug  without  being  injuriously  afl'ected  by  it.  In 
the  case  recorded  by  Dr.  Heaton  in  the  "  Lancet "  (26th 
Januaiy,  1901),  5g  grains  of  arsenious  acid,  10§  grains 
of  sodium  cacodylate,  105  grains  of  arsenate  of  soda,  were 
all  taken  by  a  patient  without  bad  effects  in  the  course 
of  271  days,  including  intervals  amounting  to  58  days. 
The  maximum  dose   administered  at  one  time  being 
2§  grains  of  sodium  arsenate,  which  in  toxic   power  -  '.''.J: 

■v\*ould  be  equivalent  to  about  Ig  grain  of  arsenious  acid.  ■  ■  ' 
These  facts  seem  sufficient  to  account  on  the  one  hand 
for  the  occurrence  of  a  number  of  instances  of  arsenical 
poisoning  in  moderate  drinkers,  and  on  the  other  hand 
for  the  escape  of  a  number  of  other  consumers.  The 
same  facts  make  it  unnecessary  to  assume  the  presence 
in  beer  of  any  substance  more  poisonous  than  arsenious 
acid  or  arsenites. 

5303.  In  what  you  have  been  saying  you  refer  to  quan- 
tities of  arsenic  which  have  produced  distinct  effects 
easily  recognisable  by  medical  men  as  due  to  arsenic. 
Is  it  possible  that  doses  of  arseaiic  smaller  than  those 
which  have  been  known  to  produce  distinct  effects 
might,  when  taken  continuously  for  a  considerable  time, 
produce  illness  wihich  would  not  obviously  be  attributed 
to  arsenic  ? — I  think  it  is  quite  possible,  and  it  is  ob- 
vious that  if  there  is  any  doubt  on  that  point,  the  pre- 
sence of  any  appreciable  quantity  of  arsenic  is  objec- 
tionable. We  have  found  that  certain  samples  of  beer 
were  quite  free  from  appreciable  traces  of  arsenic :  it 
might  therefore  be  urged  that  any  beer  containing  a 
tiace  of  arsenic  should  be  condemned.  Our  investiga- 
tion has  sliown,  however,  that  small  traces  of  arsenic 
are  so  difiicult  to  avoid,  that  to  exclude  arsenic  entirely 
from  our  diet  would  pixJbably  be  an  impossibility.  It 
is  therefore  necessary  for  practical  purposes  to  fix  a 
certain  maximum  limit  of  the  amount  of  arsenic  which 
may  be  tolerated  in  beer.  This  is  a  matter  of  some 
difficulty,  for  we  have  absolutely  no  record  of  observa- 
tions upon  which  such  a  limit  could  be  based.  It  will 
not  be  possible  to  fix  such  a  limit  othenvise  than  in  an 
arbitraiy  fashion,  until  a  large  number  of  articles  of  food 
and  drink,  vs'hich  have  been  found,  to  be  wholesome  by 
the  experience  of  sev^eral  generations,  have  been 
analysed,  and  the  amount  of  arsenic  which  they  may 
contain  has  been  determined.  We  have  already  some 
data  of  this  kind.  We  know  thiat  beer  brewed  from 
malt  and  hops  only  hae,  been  drunk  without  causing 
marked  outbreaks  of  disease.  We  also  know  that  the 
amount  of  araenic  present  in  malt  dried  in  old-fashioned 
kilns  may  be  large  enough  to  account  for  about  l-50th  .-t 
of  a  grain  of  arsenic  in  a  gallon  of  beer,  and  in  excep- 
tional  (probably  very  rare)  cases  for  as  much  as  l-30th 
or  possibly  l-25th  of  a  grain  per  gallon.  Old  kilna  , 
and  bad  "fuel  have  undoubtedly  been  used  for  a  long  ,  „  V; 

time,  so  that  beer  containing  from  l-30th  to  l-50th  of  a  -■■^o; 
grain  of  arsenic  must  have  been  drunk  in  large  quanti- 
ties. It  is  equally  clear  tha;t  beer  brewed  in  the 
Northern  Counties  must  have  usually  contained  from 
l-300th  to  1-lOOth  of  a  grain  of  arsenic  per  gallon. 
There  has  not,  however,  been  usually  any  excessive  mor- 
tality, recognised  as  being  connected  with  beer  drinking. 
There  are,  however,  certain  lesions  usually  attributed 
to  alcohol  and  which  occur  in  beer  drinkers  ;  among 
these  I  may  mention  alcoholic  neuritis  and  certain 
lesions  of  the  liver.  Dr.  Reynolds,  as  far  back  as 
18Q0,  attracted  attention  to  the  fact  tli.at  so-called  alco- 
holic peripheral  neuritis  was  not  necessarily  due  to 
alcohol,  since  it  seemed  special  to  beer  drinkers,  and  » 
did  not  aft'ect  to  any  marked  extent  pure  spirit  drinkers." 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


Prof. 
S,  Delepinc. 


Cii-rhosis  of 
liver  and 
arsenic. 


Arsenic  in 
Vichy  water. 


I  have  myself  taught  for  many  years  the  view  that  cirr- 
liosis  of  tlie  liver,  w-lid^h  is  usualiy  inUiseriminateiy  attri- 
ouued  to  alcohol,  was  probably  iii  most  cases  due  to  the 
30-Mar.  1901.  action  of  various  poisons^  bacterial  and  othei-s,  acting 
indepeaidently  of  or  in  conjunction  with  alcohol.  Many 
of  tnose  proioplasmic  poisons,  when  acting  in  large  and 
fatal  doses,  cause  a  rapid)  degeneration  of  cells  which  have 
become  highly  specialised  for  certain  functional  pur- 
poses. The  same  poisons  when  acting  in  smaller  dxises 
produce  also  irritation,  the  effects  of  which  are  most 
noticeable  in  the  connective  tissue  supporting  the 
differentiated  cells  and  in  the  cutaneous  epithelium  ; 
this  iiTitation  leads  to  an  increase  of  fibrous  tissue, 
or,  in  other  words,  cirrhosis,  and  to  various  cutaneous 
lesions.  Arsenic  acts  in  this  way  comparati  ely 
rapidly.  Alcohol,  on  the  other  hand,  is  a  much 
less  powerful  jDoison,  and  acts  very  slowly,  that  is, 
in  the  usual  doses  taken  by  an  ordinary  drinker.  In 
my  view  alooliol  cannot,  by  its  direct  action,  be  the 
essential  cause  of  the  increase  of  connective  tissue  found 
in  tlxe  liver  of  a  certain  proportion  of  beer  drinkers, 
more  especially  when  there  is  some  evidence  to  show 
thiat  mch.  an  increase  has  taken  place  within  a  compara^ 
lively  short  interval  of  time.  On  these  grounds  it  is 
therefore  reasonable  to  look  with>  suspicion  upon  tJie 
presence  of  even  small  quantities  of  aisenic  in  beer  (as 
well  as  in  other  foods  or  drinks).  With  the  object  of 
finding  how  much  arsenic  might  be  taken  daily  without 
apparent  bad  ell.=)cts  I  have  collected  analyses  of  some 
arsenical  mineral  waters. 

5309.  These  analyses  are  in  a  table  1 — Yes.  They  are 
given  in  table  13(p.3o7).  Of  the  waters  in  that  table,  the 
fichy  is  one  drunk  by  a  considerable  number  of  people 
(the  springs  are  visited  by  about  40,000  people  annually, 
and  a  large  quantity  of  the  water  is  exported).  Ac- 
cording to  Bouquet's  analyses  the  water  from  the  various 
springs  contains  from  0-002  to  0-003  of  arsenate  of  soda 
per  1,000,  i.e.,  from  20  to  30  parts  per  10,000,000.  So 
that  whrcn  the  maximum  dose  is  taken  a  patient  may  be 
taking  as  much  as  -l-20th  grain  of  arsenate  of  soda  daily. 
It  must  be  remembered  that  arsenate  of  soda  is  much 
less  poisonoois  th?.n  arsenites  or  arsenious  acid  (accord- 
inof  to  Rouyer,  in  dogs  the  toxic  dose  of  arsenite  of 
potash  and  of  arsenious  acid  is  O'Od  gramme  per  kilo- 
gramme, the  toxic  dose  of  arsenate  of  soda  is  0-15 
gramme  per  kilo).  During  a  course  of  Vichy  waters 
a  patient  may  take  a  <liaily  dose  of  arsenic  equivalent  to 
quantities  of  arsenious  acid  ranging  between  1-224 
grain  and  1-45  grain,  with  benefit.  It  must  be  remem- 
bered, however,  that  some  patients  do  not  tolerate  this 
treatment  quite  well,  but  it  is  impossible  to  say  -whether 
the  intolerance  is  due  to  arsenic  or  not :  the  subject  may 
be  worth  investigation.  Consideiring  the  large  number 
of  people  wh,o  have  taken  tliese  waters  without  any  symp- 
toms of  arsenical  poisoning  having  been  detectetl,  and 
frequently  with  benefit,  it  is  probable  that  a  quantity 
of  l-50th  grain  of  arsenic  per  gallon  of  beer  is  harmless, 
provided  arsenic  is  not  prcisent  in  a  form  more  poisonous 
than  arsenious  acid.  It  would  appear  therefore  that 
when  beer,  sound  otherwise,  does  not  contain  more  than 
1-lOOth  grain  of  arsenic  per  gallon,  in  the  form  of  ar- 
senious acid  or  of  an  arsenite,  it  is  probably  a  quite  safe 
drink. 

5310.  Do  you  call  alcohol  a  poison,  taken  in  the 
quantity  which  would  ibe  taken  by  a  moderate  drinker  1 
— No,  but  it  does  seem  when  taken  in  large  doses  to  in- 
terfere with  nutrition.  I  have  animals  just  now  which 
are  taking  variov^s  alcohdlic  and  arsenical  drinks,  and 
when  the  amount  of  alcohol  is  large,  it  seems  to  inter- 
fere with  their  nutrition,  nearly  as  much  as  the  arsenic 
— in  fact  more. 

Toxic  effect  5311.  'But  in  small  and  moderate  doses  may  arsenic 
of  adminis-  be  regarded  as  a  food  ? — It  can  be  considered  as  a  food, 
tration  of  but  not  the  best  kind  of  food.  I  have  miade  a  number 
of  arsenic  and  of  experiments  to  estimate  whether  the  toxic  power  of 
alcohol  arsenical  beer  was  not  greater  than  that  of  solution  of 

together,  arsenious  acid  in  water.  In  order  to  find  out  wihether 
the  presence  of  di-senic  in  beer  gave  rise  to  specially 
noxious  compounds,  or  whether  the  association  of 
arsenic  and  alcohol  was  particularly  detrimental  to 
health,  I  have  also  made  some  other  experiments  which 
have  extended  over  two  months,  and  have  already 
yielded  clear  result's.  The  experiments  are  still  going 
on.  and  if  T  mieht  be  allowed  to  do  so.  I  should  like  to 
complete  my  statement  by  submitting  to  the  Commis- 
sion additional  facts  in  the  next  month  or  two. 

{Chairman.)  We  shall  be  very  pleased  to  receive 
<3teim. 

to  rodents*  (Witness.)  Several  rats,  p-laced  under  absolutely 
identical  conditions,  and  fed  exactly  in  the  same  way. 


the  amount  of  food  t>eing  directly  in  proportion  with  Pmt-' 
Tihcir  body  weight,  were  given  daily  definite  quantities  Delim 

of  the  following  fluids  :  — (i)  Arsenical  beer,  with  a  little  '  '   ~ 

alcohol  (under  5  per  cent.),  the  daily  dose  bein^;-  equal  30  Mar.  1! 
to  what  over  one  giaUon  of  beer  would  he  to  a  man 
1401bs.  in  weight ;  (2)  arsenical  beer  with  little  alcohol, 
in  daily  doses  corresponding  to  2  gallons  ;  (3)  solution 
of  arsenious  acid  in  water  varying  in  strength  from 
1-14  grain  to  1-7  grain  per  gallon,  quantity  admini- 
stered corresponding  to  1  gallon  ;  <4)  solution  of  ar- 
senious acid- of  the  strength  of  1-7  to  7  grains  per  gallon, 
quantity  given  corresponding  to  1  gallon  ;  (5)  bitter 
beer  containing  10  per  cent,  alcohol,  to  which  7  grains 
of  arsenious  acid  had  been  added  per  gallon,  the  quan- 
tity ladministered  corresponding  to  over  1  gallon  ;  (6) 
bitter  bCer  containing  10  per  cent,  alcohol,  without 
arsenic,  the  quantity  administered  coirresponding  to 
over  1  giallon  ;  (7)  beer  from  which  alcohol!  had  been 
driven  off  by  boiling,  and  to  which  arsenious  lacid  had 
been  added  in  the  pi-oportion  of  7  grains  per  gallon  ; 
(8)  lager,  iMunich  beer,  free  from  arsenic,  the  quantity 
administered  corresponding  to  about  two  gallons  daily. 
I  have  found  that  so  long  as  the  amount  of  arsenic 
in  beer  did  not  exceed  §  grain  per  gallon,  the  animals 
thrived  well,  and  increased  more  rapidly  in  weight  than 
those  taking  watery  solutions  of  arsenious  acid,  even 
when  the  quantity  of  fluid  administered  reached  17  per 
cent,  of  the  body  weight.  This  was  true  only  so  long  as 
the  amount  of  solid  food  was  large.  By  reducing  the 
amount  of  food  to  l-30th  of  the  weight  of  the  animal, 
a  very  rapid  loss  of  weight  was  produced  which  was 
much  more  marked  in  animals  taking  arsenic  than  in 
those  which  did  not.  Rats  seemed  to  take  the  beer 
freely.  They  drank  the  beer  so  long  as  it  did  not  com- 
tain  a  large  amount  of  arsenic,  but  when  the  quantity  of 
arsenic  reached  7  grains  per  gallon,  which  is  very  much 
in  excess  of  anything  contained  in  any  beer  we  have 
examined,  they  left  usually  about  an  eighth  or  a  tenth 
of  the  beer  given  daily.  They  also  took  water  readily 
enough,  even  when  it  contained  arsenic,  but  they  took 
arsenical  beer  very  much  more  readily  than  arsenic  and 
water.  {A  chart  of  thr  experiments  was  exhibited  by  the 
witness  to  the  Commission.)  When  the  amount  of  food 
diminished,  the  animal  taking  arsenic  suffered  from 
rapid  loss  of  weight,  which  was  not  observed  in  an  animal  A  mount  j 
not  taking  arsenic.  So  that  a  small  dose  of  arsenic  had  food  tak' 
a  very  much  more  serious  effect  on  an  animal  not  taking  influenc 
proper  food,  than  on  an  animal  taking  a  sufiicient  toxic  efS^ 
amount  of  food.  Alcohol  given  in  large  quantities  pro-  arsenic 
duced  somewhat  similar  effects  but  less  rapidly.  From 
this  I  came  to  the  conclusion  that  probably  those  who 
fell  victims  to  the  action  of  arsenic  were  mostly  those 
who  were  ill-fed  and  diseased,  and  that  the  majority  of 
those  who  were  well  fed  might  take  a  very  considerable 
amount  of  arsenic  without  feeling  any  bad  effects. 

5312.  (Mr.  Cosmo  Bonsor.)  That  is  the  reason  why 
women  suffer  so  much  more  than  men  probably? — 
Yes,  I  think  that  has  a  great  deal  to  do  with  it. 

5313.  (Chairman.)  Ym  think  then  that  special  con- 
ditions favour  the  action  of  arsenic? — ^These  experi- 
ments so  far  show  that  small  doses  of  arsenic  act  very 
much  more  powerfully  on  ill-fed  individuals  than  on 
well-fed  individuals.  The  post-mortem  examinations  of 
fatal  cases  also  show  that  in  a  large  proportion  of  those 
cases  some  disease  was  present  which  must  have 
weakened  the  resistance  of  the  tissues.  Many  of  the 
cases  were  tuberculous.  Dr.  Moore,  assistant  lecturer 
in  ipathology  at  Owens  Codlege,  who  has  made  m^any 
post-mortem  examinatiionis  of  victims  of  arsenical 
poisoning  at  the  Crumpsall  Hospital,  and  at  the  Royal 
Infirmary,  has  reported  to  me  that  he  has  found  tuoer- 
oulous  lesions  in  nearly  all  of  them.  Alcohol  wihen 
taken  in  large  quantities  also  interferes  with  nutri- 
tion ;  this  was  well  shown  in  my  experiments.  These 
facts  seem  to  explain  why  so  many  among  th^e  poor 
have  fallen  victims  of  this  arsenical  contamination; 
though  some  accurate  statistics  wioiald  be  necesisary  to 
show  that  this  special  incidence  is  a  real,  and  not  an 
apparent  one  only.  The  importance  of  suitable  feed- 
ing, and  of  resistance  of  the  tissues  explains  also  why 
women  have  been  more  liable  to  the  poison  than  men. 
I  have  had  opportunity  to  observe  and  to  hear  that 
among  the  poorer  classes  women  have  frequently  a 
very  unsatisfactory  diet,  composed  in  great  part  of 
bread,  farinaceous  foods,  butter,  or  some  substitute, 
etc  and  tea.  The  male  worker  on  the  contrary  con- 
siders good  and  substantial  feeding  a  necessity.  Women 
are  also  exposed  to  the  weakening  influence  of  abnor- 
and  menstruation,  to  various  troubles  at  the  meno- 
pause, and  occasional  pregnancies.    These  influences  are 
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suuicea  uf  weakness  special  bo  women.  It  may  also  ba 
supposed  that  the  more  active  occupations  of  men 
favour  the  elimination  of  arsenic  by  the  skin,  and  by 
.  other  excretory  organs.  Tins  last  'explanation,  how- 
ever, would  not  be  in  itself  sufficient,  for  arsenic  is 
usually  eliminated  rapidly  by  various  gdands,  and  in 
the  oase  of  women  Brouai-del  and  Pouchet  have  shown 
that  so  much  arsenic  can  be  secxeted  by  the  mammary 
gland  that  a  suckling  child  m^ay  give  clear  evidence  of 
arsenical  poisoning,  and  even  succumb  when  the  mocnei 
has  taken  a  large  .amount  of  arsenic.  The  very  con- 
siderable elimination  of  arsenic  by  the  skin  and  its 
accumulation  in  the  hair,  demonstrated  by  the  same 
authors,  and  regarding  which  Professor  Dixon  Mann 
has  made  interesting  observations,  does  not  seem 
to  be  necessarily  determined  by  exercise.  It  will  ba 
noticed  that  the  first  efiects  of  even  large  doses  of 
arsenic  in  a  well-fed  animal  is  an  increase  in  weight ; 
the  instability  of  this  state  is,  however,  shown  by  the 
great  and  sadden  fall  fallowing  diminution  of  food. 
Judging  by  the  notices  appearing  in  the  newspapers  of 
deaths  attributed  to  arsenical  poisoning,  I  believe  that 
most  of  the  fatal  cases  before  the  end  of  1900  occurred 
in  women,  very  few  man  being  affected.  Since  the  1st 
of  January  the  proportion  of  men  has  considerably  in- 
creased ;  this  seemsi  to  show  that  the  greater  mor- 
tality among  women  in  the  early  part  of  the  outbreak 
was  due  to  their  succumbing  more  rapidly  than  men, 
and  not  necessarily  that  they  were  more  addicted  to 
drink  than  men  are.  More  satisfactory  statistics  than 
those  available  to  me  will,  however,  be  necessary 
before  this  explanation  can  be  considered  well-founded. 
The  statistacs  collected  hy  Dr.  Tatlt.ersall  show  that  the 
special  liability  of  women  was  most  marked  between 
the  ages  of  40  to  50,  i.e.,  about  the  critical  time  of  life. 
This  supports  also  the  view  that  women  ai-e  specially 
liable  on  account  of  want  of  resistance.  It  may,  how- 
ever, be  also  urged  that  intemperance  is  more  frequent 
at  that  time  of  life.  I  think,  however,  that  th©  greater 
fatality  observed  in  women  must  have  been  chiefly  due 
to  malnutrition,  various  deteriorating  influences  in- 
herent to  their  sex,  and  to  their  sedentary  habits,  and 
that  generally  speaking  disease  and  other  debilitating 
influences  have  been  most  important  factors  in  deter- 
mining the  fatal  termination  of  those  cases  of  poisoning 
which  have  ended  in  death. 

5314.  Can  you  tell  us  anything  witli  regard  to  arsenic 
found  in  the  bodies  of  beer  drinkers  ? — 'A  case  I  may 
mention  is  that  of  a  woman  aged  44.  who  was  admitted 
to  Manchester  Workhouse  Infirmary  on  October  12th, 
1900,  and   who  died  at  the  end  of  February,  1901. 
The   peripheral   neirritis   was   not   severe,    but  pro- 
gressive.     There  was  no  pigmentation.      There  was 
pleural  effusion,  with  extreme  wasting,  contractures, 
and    incontinence.      The    thyroid    gland  contained 
somev/hat  less  than  eight  parts  per  10  millions  ;  the 
spleen  less  than  three  parts  per  10  millions,  and  the 
bodies  of    the  vertebrce  about  3'5  to  4  parts  per  100 
million.    Calculated   'jn  the  basis  of  the  amount  o; 
arsenic  in  the  spleen,  the  total  amount  of  arsenic  re- 
tained in  the  body  of  a  person  weighing  1401b9.  would 
have  been  about  1-lOth  grain.    As  the  spleen  is  not 
Icnown  to  have  the  power  to  retain  more  arsenic  tihan 
have  other  tissues,  the  quantity  actually  present  in  the 
whole  body  w"ould  probably  be  more  thar  l-lOth  grain. 
Another  patient,    a  male,  aged    50,  was  admitted  t  i 
Crumpsall  on  iN"oTember  3rd,  1900.    iHis  illness  was 
said  to  hare  begun  about  the  middle  of  September. 
There  wias  cough,  dyspncea,  and  cedema.    On  admission 
there  was  marked  peripheral  neuritis,  enlarged  liver, 
and   deep  general    pigmentation.      Tfliere    was  ailfWD 
pneumonia  or  tuvberculosis,  and  he  died  on  Marcih  Ist. 
There  was  less  than  five  parts  per  10  millions  in  the 
thyroid  gland.    Two  other  cases  which  had  been  reispec- 
tively  three  montlis  and  15  days  in  hospital  showed 
either  no  trace  or  driubtful  traces  of  arsenic  in  the 
organs  examined,  in  those  cases  the  thyroid  oody  did 
not  appear  to  contain  more  arsenic  than  other  organs. 
These  examin^ations  were  made  specially  with  the  oibject 
of  finding  whether  the  thyroid  body  had  a  special  power 
of  storing  up  arsenic,  and  also  how  long  arsenic  might 
be  ratained  in  tlie  tissues  after  the  use  of  arsenical 
beer   hid   been   stopped.     As   far  as  was  known, 
the   patients   were   not   taking   any   arsenic  whilst 
in  hospital.    The  presence  of  arsenic  m  the  sldn,  liver, 
and  otiber  organs  of  arsenical  be«r  drinkers  was  being 
invesitigated  by  Professor  I>ixon  Mann,  and  did  not 
form  the  object  of  any  enquiry  on  my  r>art.    I  am 
irtdebted  to  iDr.  iReyntolds  for  facilities  to  obtain  infor- 
mation aboufc  his  cases,  and  to  Dr.  Monre  and  Dr. 
Muir  for  the  collection  of  material  and  facts  which  I 
veauired. 

4576. 


5315.  You  have  some  general  results  of  autopsies  of  Prof. 
fatal  cases  of  arsenical  poisoning? — I  have  a  letter  from  ^.  JMipinz. 

Dr.  Craven  Moore  giving  some  of  the  results  of  autop-   

sies  on  cases  of  arsenical  beer  poisoning.    Dr.  Craven  -50  Mar.  1^)01. 
Moore  states  that  typical  periaxial  degeneration  of  the 
peripheral  nerves,  varying  in  degree,  has  been  found  in 

the  twelve  cases  so  far  investigated  by  him,  and  that  the 
liver  in  many  of  the  oases  presented  irregulaiiy-distri- 
buted  congestion,  degeneration,  and  varying  degrees  of 
cirrhosis.  He  also  sitates  that  the  skin  in  many  of  the 
oases  was  pigmented  in  various  degrees. 

5316.  With  regard  to  the  j)resence  of  arsenic  in  food  Ar.-,enii'  in 
and  preservatives,  have  you  made  any  investigations  lii):a.\. 
into  that  matter? — ^I  have  asked  Dr.  Coatts  to  investi- 
gate some  articles  of  food  which,  had  been  sent  to  me, 

and  to  determine  the  joresence  or  absence  of  arsenic  and 
the  sources  of  poison  when  present.  The  amount  of 
arsenic  found  in  several  substances  which  are  used  as 
preservatives  has  important  bearings  upon  the  present 
inquiry,  and  I  put  in  Table  II.  (Appendix  No.  12)  the 
facts  which  he  has  given  me. 

5317.  {Sir  William  Church.)  What  is  the  probable 
source  of  the  arsenic  in  shrimps? — Possibly  some  borax 
used  as  a  preservative.  We  have  not  been  able  to  obtain 
the  actual  ijreservatives  used,  but  Dr.  Coutts  is  pursu- 
ing this  investigation,  and  has  already  examined  many 
of  the  substances  in  common  use  for  preserving  articles 
of  food,  and  has  found  that  several  of  ithese  contained 
very  material  i>roportions  of  arsenic,  as  one  naturally 
expected  they  would.  In  borax  got  from'  a  grocer  as 
mulch  as  l-28th  to  l-23rd  of  a  grain  of  arsenic  per 
pound  was  found. 

5318.  (Chairman.)  What  special  measures  in  connec-  Amount  of 
tion  with  arsenic  in  beer  appear  to  you  to  be  indicated  ar.senic  ia 
by  the  present  outbreak? — Firstly,  that  sulphuric  acid  snlplniric 
manufacturers  should  send  with  each  invoice  of  sul-      '  *l'"uld 
phuric  acid  an  approximate  statement  of  the  amount  '  '  '■^•''■1'"^'*. 
of  arsenic  contained  in  it,  the  amount  of  arsenic  being 

alro  stated  on  the  label,  or  its  absence  guaranteed. 
Sei'ondly,  tliat  glucose  or  invert  sugar  manufacturers^ 
or  any  other  manufacturers  using  sulphuric  acid  in  the 
preparation  of  food,  should  use  only  sulphuric  acid  free 
from  arseiiiic  in  the  preparation  of  these  food  articles, 
any  infringement  being  liable  to  severe  penalty.  Thirdly, 
that  maltsters  should  guarantee  their  malt  to  be  free 
from  appreciable  amounts  of  arsenic.    Fourthly,  that  J'.rewiug 
brewers  should  be  made  responsible  for  the  purity  of  ingi-pdi- nts 
the  beer  manufactured  by  them,  and  make  it  a  practice  should  be 
to  have  their  brewing  material  regularly  analysed  for  tested, 
arsenic    in    the   course    of   the    analyses    to  which 
these  materials   are   submitted    for    other  purposea. 
That    any    new    kind    of    material    introduced  in 
brewing  should  be   submitted  to   a  complete  quan- 
titative    analysis     by     chemists     oi    'the  highest 
standing,    before    the    use    of    such    a  substance  is 
allowed.    Fifthly,  that  retailers  should  not  be  per- 
mitted to  add  any  substance  to  the  beer  they  sell  (other 
than  such  material  as  may  be  sujjplied  to  them  by  the 
brewer  from  whom  the  beer  lias  been  obtained) ;  any 
addition  being  considered  fraudulent.    Sixthly,  that  Standard 
some  reliable  method  of  analysis  should  be  recognised  test  for 
officiall.y  by  which  the  detection  of  any  amount  of  fnpenic  in 
arsenic  equal  to  or  exceeding  1-lOOth  grain  (or  l-20Oth  b'^er  required 
grain)  per  gallon  may  be  easily  made.    Seventhly,  that  enable 
any  beer  in  which  the  presence  of  arsenic  had  been  '';""lemii.i- 
revealed  by  this  method  should  be  condemned  as  unfit 
for  consa"i'm7.i'tion.    Eighthly,  that  the  importance  of 
not  using  chemicals  containing  arsenic  (sulphuric  acid, 
hydrochloric  acid,  carbonate  of  soda)  for  the  purpose  of 
cleaning  bottles,  etc.,  should  be  made  generally  known, 
as  well  as  the  necessity  of  very  thorough  washiiiig  with 
water  after  the  use  of  any  chemical  substance  for  that 
purpose. 

5319.  Do  you  suggest  any  machinery  for  carrying 
out  the  suggestions  you  have  made? — Of  course, 
I  am  not  an  expert  in  public  health  adminis- 
tration, or  in  legal  matters,  and  any  suggestions  I  may 
make,  I  make  with  a  certain  amount  of  hesitation. 
Some  Government  control  over  the  manufacture  of 
artificial  articles  of  food  seems  to  me  to  be  necessary. 
This  might  be  obtained  by  a  system  of  registration 
and  licence,  no  licence  being  given  by  the  Government 
through  the  local  aanitary  autihiofrities  to  would-be 
mianufactnrers  who  personally  or  through  a  responsible 
agent  did  not  show  a  reasonable  knowledge  of  the  pro- 
cessfs  they  intended  using,  and  of  their  dangers  to 
public  health.  Secondly,  the  public  health  authorities 
(central  or  local)  might  issue  schedules  indicating  the 
substances  which  are  liable  to  afl'ect  public  health,  the 
tests  necessary  to  discover  tliem  and  recognised  by  thi 
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authorities,  the  meithods  and  tests  to  be  employed 
being  described  minutely.  Such  schedules  would  natur- 
ally be  liable  to  periodical  revision. 

5320.  (Mr.  Cosmo  Bonsor.)  By  the  Grovernment  you 
probably  meant  the  local  authority  1 — The  Local  Govern- 
ment Board  through  the  local  health  authorities. 

5321.  How  far  would  you  carry  that.  It  occurs  to 
me  thaifc  if  it  was  carried  very  far  it  might  prevent  a 
retailing  druggist  from  selling  a  summer  drink  to 
people,  a  thing  which  is  done  a  great  deal  ? — I  am  not 
an  administrator,  land  this  is  a  detail  upon  which  men 
acquainted  with  the  administration  of  the  law  could 
advise  better  than  I  could.  In  the  case  of  Bostock's, 
for  instance,  nobody  could  accuse  them  of  having  been 
criminal  in  intention,  but,  at  the  same  itime,  they  were 
absolutely  without  any  knowledge  of  the  importance  of 
securing  sulphuric  acid  free  from  arsenic,  went  on  using 


it  for  some  considerable  length  of  time,  and  might  have 
done  a  great  deal  more  damage  if  their  mistake  had  re- 
mained undiscovered. 

■  5322.  Do  you  think  that  all  manufacturers  should 
have  a  knowledge  of  chemistry  ? — No,  but  if  the  manu- 
facturer knew  chemistry,  he  might  be  expected  to  know 
the  processes  he  intends  using,  if  he  only  finds  the 
capital  he  should  employ  a  competent  chemist  or  techni- 
cal expert  who  should  be  able  ito  give  a  guarantee  to  the 
Local  Government  Board  that  the  processes  which  are 
used  under  his  direction  are  of  such  a  nature  that  there 
is  no  possibility  of  the  introduction  of  poison  into  the 
food  ai'Licles  he  manufactures. 

5323.  (>S'ir  William  Church.)  Perhaps  you  would  like 
these  only  to  be  considered  as  suggestions  ? — Only  as 
suggestions. 


BeUpi, 
SO  Mai.  Ifl. 


Mr.  William  Mahshall,  Public  Analyst  to  the  Borough  of  Hyde,  called ;  and  Examined. 


Mr. 
W.  Marshall. 


5324.  {Chairman.)  You  wish  to  make  a  «tatement  as 
to  some  information  we  were  wishing  to  obtain? — Yes. 
As  Public  Analyst  for  Hyde  I  was  present  at  the 
Rochdale  case,  which  was  mentdooied  yesterday.  The 
case  was  brought  by  the  County  AuthOTities  ;  l-5th  of 
a  grain  of  ai'senic  was  said  to  be  present.  The  case  was 
dismissed  not  on  the  question  of  tihe  arsenic  at  all,  but 
on  a  technical  point,  viz.,  the  division  of  the  sample. 
The  County  analyst  found  l-5th  of  a  grain,  Somerset 
House  found  l-30th  of  a  grain,  I  found  l-30th  of  a 
prain,  another  analyst  found  l-15(th  of  a  grain,  and 
another  l-40th  of  a  grain  ;  but  the  l-40th  of  a  grain  was 
As,  elementarv  arsenic,  whereas  in  As^Og  it  would 
hiave  been  l-30th. 

5325.  {Chairman.)  That  reduces  the  discrepancy  very 
much  from  what  was  put  before  us  yesterday  ? — Yes. 
■Somerset  House  found  l-50th  of  a  grain  As^O^. 


5326.  (Dr.  Whitdegge.)  There  was  a  further  result  of  jfj 
l-5th? — The  county  analyst  gave  the  amount  as  l-5th  W.  Marsh 
and  the  prosecution  was  taken  on  the  l-5th. 

5327.  Then  the  discrepancy  I'emains  ? — Yes  ;  the  case  Reason  fo 
was  dismissed  on  the  question  of  the  division  of  the  niagistrat 
sample,  and  the  magisti-ates  gave  no  oxDinion  about  the  decision, 
arsenic  at  all. 

5328.  {Chairman.)  The  question  of  the  credibility  of 

the  tests  for  arsenic  did  not  come  before  the  magis-  ^ 
trates  ? — All  the  evidence  was  taken  on  the  method  of  ^ 
testing,  bat  they  decided  the  point  on  the  division  of 
the  sample.  The  county  analyst  used  Berzelius's 
method,  but  I  do  not  know  what  method  the  Somerset 
House  authorities  used.  I  used  a  modified  form  of  the 
Marsh  test. 


Mr.  Henry  Spenceb,  called  ;  and  Examined. 


Mr. 
M.  SpeV'Cer. 


Duties  of 
Officers  of 
Excise  in 
breweries. 


Snpei-vision 
for  revenue 
purposes. 


5329.  {Chairman.)  You  are  colledtor  of  Inland 
Revenue  for  Manchester  collection  ?— -That  is  so. 

5330.  You  have  had  occasion  to  visit  various  breweries 
otficially  in  Manchester? — I  have. 

5331.  "VV  Ui.  you  let  the  Commission  have  the  benefit 
of  any  information  you  can  give  with  respect  to  the  sub- 
iect  of  our  enquiry? — The  Commissioners  of  Inland 
Revenue  desire  me  to  appear  before  you  to  give  evidence 
touching  your  inquiry.  The  object  sought  by  the  pro- 
posed evidence  is,  I  believe,  to  assist  the  Commission  to 
a  clear  understanding  of  the  nature  of  that  part  of  the 
ordinary  duties  of  officers  of  Inland  Revenue  which 
is  connected  with  surveying  breweries.  It  will  be  my 
endeavour  to  illustrate  the  character  and  extent  of 
the  supervision  exercised  by  the  officers  at  breweries 
by  referring  to  Inland  Revenue  books  of  account  relat- 
ing to  two  breweries  selected  for  the  purpose  from  forty 
breweries  situate  in  Manchester  collection.  As  the 
illustration  of  this  supervision  proceeds  the  stages  will 
be  indicated  by  which  control  is  maintained,  with  the 
view  of  safeguarding  the  Revenue.  The  importance  of 
this  control  is  at  once  apparent  from  the  consideration 
that  the  beer  manufactured  in  the  United  Kingdom 
contributes,  in  round  figures,  £1,000,000  per  month  to 
the  Imperial  Exchequer.  It  is  desirable  at  the  outset 
to  emphasise  the  fact  that  the  business  of  a  Revenue 
official  at  a  brewery  is  not  so  nmch  to  impose  any  re- 
striction  upon  the  nature,  extent,  and  proportions  of 
materials  used  in  making  beer  as  to  see  to  it  that  the 
beer  duty  is  correctly  levied.  To  secure  this  object  the 
officer's  visits  to  the  brewery  are  timed  to  observe  and 
take  note  of  certain  operations  and  to  check  the  traders' 
f.ccounts  at  important  stages  of  the  manufacture.  The 
.♦rewer  enjoys  the  maximum  of  freedom  in  the  selection 
and  manipulation  of  his  brewing  materials,  and  none 
of  his  vessels  or  stores  are  placed  under  Revenue  lock 
as  in  the  case  of  distilleries.  The  brewer  must,  how- 
ever, conform  to  certain  regulations  in  order  that  the 
officer  may  be  able  to  follow  the  course  of  brewing — 
viz.,  he  must  give  24  hours'  notice  of  his  intention  to 
mash  malt  or  corn  and  to  dissolve  sugar,  and  the  quan- 
tity or  weight,  and  a  description  of  the  materials  to  be 
u^ed  must  be  entered  in  a  brewing  book  provided  by 
the  Revenue  authorities  for  the  purpose,  at  least 
••:wn  hours  before  th«  said  materials  are  timed  to  bel 


used.    That  is  the  brewing  book  to  which  I  refer.  Mr. 
{Book  slwwn.)  I  thought  perhaps  it  would  be  interest-   H.  Spent 
mg  to  observe  the  instructions  given  to  brewers  and  to 
note  the  method  of  entering  their  materials,  and  so 
forth. 

5332.  (Mr.  Cosmo  Bonsor.)  I  presume  these  instruc- 
tions are  absolutely  in  accordance  with  the  1880  Act  ? — 
Yes,  and  the  amending  Acts,  a  list  of  which  is-given  on 
the  first  page.  It  is  also  required  that  all  the  worts 
must  be  removed  in  the  prescribed  order  of  brewing 
from  vessel  to  vessel,  and  be  finally  placed  into  collect- 
ing or  fermenting  vessels,  and  must  remain  there  until 
the  ofiicer  has  taken  an  account,  or  until  after  the  ex- 
piration of  12  hours.  The  brewer  must  also  enter  into 
the  aforesaid  brewing  book  an  account  of  the  worts  col- 
lected for  Revenue  charge.  This  account  must  include 
the  whole  of  the  worts  produced  from  the  entered  brew- 
ing, and  must  show  the  dip  of  the  gauged  vessel  (in 
order  that  the  bulk  quantity  may  be  ascertained)  and 
the  original  gravity  of  the  worts — that  is,  the  true 
gravity  before  fermentation  sets  in.  As  soon  as  his 
other  duties  permit,  the  officer  checks  this  account, 
and  day  by  day  so  long  as  the  beer  remains  in  the 
fermenting  vessels  he  satisfies  himself  that  it  is  not 
fraudulently  disturbed.  The  brewu-  is  practically  at 
liberty  to  remove  the  beer  Irom  the  fermenting  vessel 
as  soon  as  he  pleases  after  the  Revenue  account  has 
been  taken  by  the  officer.  From  the  fermenting  vessel 
the  beer  is  usually  run  down  into  the  cellar,  where 
no  further  Revenue  account  is  obtained  of  the  beer 
unless  as  a  check  upon  priming  oiDeraitions  or  should 
there  be  any  reason  to  suspedt  fraud.  At  many  Amounll 
breweries  sugar  solution — ^that  is,  sugar  dissolved  in  priming 
water  to  which  no  yeast  has  been  added — is  pre-  permitti 
pared  at  a  gravity  not  exceeding  1,150  degrees  to 
be  used  as  priming.  Priming  is  usually  added  to 
beer  in  casks,  but  also  may  be  and  frequently  is 
added  to  beer  in  the  racking  vessels.  From  these  rack- 
ing vessels  the  beer  when  well  mixed  with  the  priming 
is  racked  off  into  casks.  Under  regulations  a  quantity 
of  sugar  solution  may  be  added  to  beer,  not  to  exceed 
half  a  gallon  of  the  solution  to  36  gallons  of  beer,  or  if 
added  to  quantities  of  beer  in  bulk  in  racking  vessels 
l-o  per  cent,  of  solution  may  be  used.  In  practice  the 
quantity  of  solution  added  to  the  finished  beer  varies 
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but  it  must  be  kept  within  the  legal  limit  above  de- 
scribed. The  officer  occasionally  checks  priming  opera- 
tions, and  casks  which  have  been  primed  are  required 
to  be  retained  in  stock  for  one  hour  so  as  to  aflEord  the 
officer  an  opportunity  to  sample  for  analysis  should 
there  be  reason  to  suspect  that  the  limitations  in  the 
use  of  solution  have  been  exceeded.  The  process  of 
priming  gives  a  briskness  to  the  finished  article,  which 
is  supposed  to  add  to  its  refreshing  qualities.  Although, 
as  stated,  no  official  account  is  recorded  beyond  that 
relating  to  priming  operations  of  the  proceedings  con- 
ducted in  beer  cellars  and  in  stores,  the  officer  keeps 
every  room,  place,  cellar,  and  vessel  under  close  obser- 
vation, and  the  least  indication  of  fraudulent  intent 
upon  the  Revenue  would  become  the  subject  of  imme- 
diate investigation  and  report  to  his  superior  officer. 

5333.  (Chairman.)  With  regard  to  priming,  when 
priming  is  put  into  the  cask  is  the  whole  cask  stirred 
after  the  priming  is  put  in  ? — ^It  is. 

5334.  With  a  special  stirrer? — The  usual  practice  is 
to  withdraw  a  small  quantity  of  beer  from  the  full  cask 
which  has  come  from  the  racking  vessel,  then  to  pour 
in  the  priming,  stir  up  with  a  stick,  and  bung  up,  and 
then  to  roll  the  cask  away. 

5335.  Your  officer's  test  is  made  after  it  has  been 
thoroughly  stirred  ? — Yes.  I  liave  an  illustration  of 
that. 

5336.  (Mr.  Cosmo  Butisor.)  Would  you  kindly  tell 
me  where  the  notife  of  priming  is  given  in  the  brewing 
book? — -There  is  no  printed  title  to  apply  especially  to 
the  priming,  but  the  brewers  write  on  the  line  that 
they  are  going  to  use  so  much  priming  for  so  many  casks. 

5337.  Is  priming  allowed  under  any  of  the  Acts  of 
Parliament  mentioned  in  the  brewing  book  ?— Perhaps 
not,  specifically.  It  would  be  treated  more  under  the 
mixing  regulations — the  regulations  which  permit  one 
brewing  to  be  mixed  with  another. 

5338.  You  are  aware  of  the  27th  Clause  of  the  1880 
Inland  Revenue  Act? — Yes. 

5339.  "  If  any  brewer  shall  conceal  any  worts  or  beer 
so  as  to  prevent  any  officer  from  taking  an  account  of 
them,  or  shall  mix  any  sugar  with  any  worts  or  beer 
so  as  to  increase  the  quantity  or  gravity  tliereof  after 
an  account  of  such  worts  or  beer  has  been  taken  by 
an  officer."  I  take  it  that  in  priming  the  quantity  or 
gravity  of  the  worts  or  beer  has  been  taken  by  the 
officer ;  the  beer  is  complete  as  far  as  revenue  purpose 
is  concerned  ? — ^Yes. 

5340.  And  the  priming  is  what  is  called  "  sugar " 
under  the  definition  of  the  Act? — Yes. 

5341.  Consequently,  "  If  any  brewer  .  .  .  shall 
mix  any  sugar  with  any  worts  or  beer  so  as  to  increast- 
the  quantity  or  gravity  thereof  after  an  account  of  such 
worts  or  beer  lias  been  taken  by  an  officer  and  the  duly 
has  been  charged  thereon,  he  shall  for  every  such  ofi'encc 
incur  a  fine  of  £100,  and  the  worts  or  bfcr  in  respect 
of  which  the  ofi'ence  is  committed,  together  with  the 
vessels  containing  the  same,  shall  be  forfeited.''  Has 
that  clause  been  repealed? — I  do  not  remember  that 
it  has. 

5342.  As  a  matter  of  fact,  I  believe  that  brewers  are 
allowed  to  prime  under  what  is  called  an  excise  regu- 
lation ? — Yes. 

5343.  Thej-  are  allowed  to  prime  up  to  a  quantity? — 
Half  a  gallon  to  the  barrel. 

5344.  At  a  gravity  of  1,150?— Not  exceeding  1,150. 

5345.  But  as  far  as  you  know,  there  is  no  statutory 
riming  permission  ? — I  am  not  aware  that  there  is  a  Statute 
y        epecifically  referring  to  priming. 

Qf  5346.  The  Commossioners  of  Inland  Revenue  or  of 

tlie  Treasury  have  allowed  brewers  to  prime  under 
special  regulations  of  their  own  for  which  no  doubt 
they  have  powers  ? — They  are  allowed  to  prime  on  the 
instructions  from  the  Commissioners. 

5347.  In  the  brewing  book  that  is  provided  to  a 
brewer  there  i.s  practically  no  printed  form  of  notice 
of  ipi-iming? — No,  tliere  is  not.  He  writes  on  the 
line,  as  I  explained  just  now. 

5348.  You  have  been  good  enough  to  give  us  the 
practiice  that  has  been  gereral  since  1880  in  breweries 
Dy  the  Inland  Revenue  offi  !ors.  Has  any  change  been 
miade  since  this  imforiunatv?  epidemic  occurred  in  IVfan- 
ohester  and  Salfoi-d,  any  oliange  in  the  regulations  or 
any  furitilier  instructions  given  ? — iJo  change  in  the 
regulations  has  been  made. 

5349.  I  presume  it  was  reported  by  the  Inland 
4576, 


Revenue  ofiicers  to  Somerset  Ho'Use  ? — Yes  ;  consider- 
able anxiety  was  expressed  by  the  Oommissioners  to 
know  what  was  being  done.  I  was  called  upon  to 
report  as  fully  as  I  possiibly  could  the  w'hole  of  the 
facts  of  the  case. 

5350.  You  are  aware  of  a  clause,  I  suppose,  in  the 
1888  Act  whiclli  gives  powers  to  the  Inland  Revenue 
to  stop  any  deleterious  or  noxious  substance  going  inU' 
a  brewery? — 'Yes. 

5351.  Have  any  instructions  been  given  you  under 
that  clause  ? — Instructions  would  be  issued  immediately 
lafter  the  passing  of  the  Act  ;  that  is  the  usual  prac- 
tice. When  an  Act  of  Parliament  is  passed  we  receive 
instructions  from  the  Board  as  to  the  way  in  which  the 
provisions  of  the  Act  should  be  enforced,  and  though 
I  do  not  remember  for  the  moment,  I  have  not  tlif 
least  doubt  that  similar  instructions  were  issued  when 
that  Act  became  law. 

5352.  When  it  oame  to  the  knowledge  of  the  Inland 
Revenue  that  a  noxious  substance  m  the  state  oi 
arsenic  was  going  aito  the  beer,  did  you  take  any 
action  lunder  the  powers  of  that  Act? — We  were  like 
everybody  else  ;  we  were  very  much  astonished  to 
hear  that  arsenic  had  been  found  in  the  beer.  It 
did  not  occur  to  me  as  collector  here  to  ask  that 
any  steps  should  be  taken. 

5353.  I  can  quite  understand  it.  I  am  not  censuring 
in  any  way? — Ihc  clause  to  wliicfli  j-ou  refer  as  to  any 
substance  or  iiiquor  which  is  ciaipable  of  being  used  in 
the  manufacture  and  so  on  which  may  affect  prejudi- 
cially the  interests  of  the  Revenue  

5354.  There  is  more :  "  --vny  substance  or  liquor  of  a 

noxious  or  detrimental  nature,  or  "    I  am  perfectly 

awart»  why  this  clause  was  passed  ;  it  was  for  the 
purpose  of  stopping  the  saccharin  used  in  brewing  : 
practically  for  the  protection  of  the  Revenue? — I  have 
a  note  to  that  effect.  I  intended  to  mention  it  if  my 
attention  had  not  been  drawn  to  the  matter.  The  as- 
sumption is  that  the  Departanent  would  know  of  these 
noxious  materials.  If  we  knew  that  a  brewer  along 
with  his  malt  and  sugar  was  going  to  add  something 
that  was  considered  objectionable  

5355.  Such  as  arsenic  ? — 'No  man  in  his  senses  would 
do  that.  If  we  saw  he  was  about  to  add  something 
we  considered  would  be  deleterious,  of  course  it  would 
then  become  out  duty  to  take  cognisance  of  the  fact  and 
rei>ort  the  matter  for  instructions. 

5356.  I  think  you  have  powers  to  take  samples  of  any 
material  used  in  brewing  for  the  purposes  of  analysis? 
—Yes. 

5357.  At  any  time  or  any  hour  ? — Yes. 

5358.  And  practically  your  ofiicers  are  continually 
in  supervision  of  a  brewery? — ^Yes,  a*  the  large  ones. 

5359.  Have  you  any  suggestion  to  make  to  the  Oom- 
niission  as  to  how  that  supervision  could  be  better 
used  for  tlie  protection  of  the  public?  N-ot.  for  the 
Ijrotection  of  the  Revenue,  but  for  tlie  piotection  of 
the  public  from  a  siimilar  outbreait? — Vie  exist  solely 
for  the  security  of  the  Revenue,  and  I  am  not  aware 
that  we  could  do  anything  more  than  that.  We  find 
it  to  be  sufhcientlv  arduous  and  exacting  to  secure  the 
Revenue.  I  ann  not  prepared  to  make  any  suggestion 
as  to  throwing  upon  the  Department  the  responsibility 
for  the  purity  of  the  article  ;  those  impurities  having 
got  in  accidentally. 

5360.  I  should  like  to  ask  one  or  two  questions  as 
regiards  what  liannened  when  the  beer  was  incriminated 
from  liaving  arsenic  in  it.  The  brewers,  I  understand, 
asked  to  get  a  drawback  on  the  beer  tliat  had  been 
brewed.  Had  you  pr)wers  without  going  to  London 
ti)  give  tliat  drawback  ? — No. 

5351.  You  had  to  get  a  special  permit  from  the  Board 
of  Inland  Revenue  'in  London? — ^Yes. 

5362.  I  believe  in  nearly  every  instance  you  gave  a 
drawback  to  beer  that  had  not  left  the  premises  of  the 
brewer  ? — ^There  have  been  some,  perhaps,  nine  or  ten, 
cases  settled — others  no  doubt  are  pending — ^wlierein 
the  brewer  has  been  repaid  the  duty  on  the  beer  that 
had  not  left  his  premises. 

5553.  Was  there  any  delay  in  finding  the  quantity 
of  beer  upon  whicli  the  drawlback  was  claimed? — No 
delay.  That  jested  with  tlie  local  officials.  I  made 
special  arrangemenits  with  the  various  supervisors  and 
officers  to  take  the  accounts  immediately.  I  remember 
in  one  case  a  veiy  zealous  supervisor  with  one  or  tw" 
officers  were  at  work  until  10  or  11  on  Saturday  nighi, 
Hud  spent  six  or  seven  hours  there  on  Sunday  to  expe- 
dite the  account. 

c  c  ?, 
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5364.  To  get  the  quantity  and  sample  for  the  purpose 
of  providing  the  specific  gra\iity  for  repaying  the  dutj 
imid  ? — It  was  not  then  decided  whether  the  duty  would 
be  repaid  ;  that  depended  entirely  upon  the  action  of 
the  Oommissioners,  but  it  was  our  duty  locally  to  secure 
the  accounts  so  that,  if  upon  consideration  the  Com- 
missioners thought  proper  to  repay  the  duty,  it  could  be 
done.  The  great  concern  of  the  trade  was  to  get 
empty  casks  into  which  to  put  Hheir  new  beer.  It  was 
for  that  reason,  more  than  to  get  the  duty  back,  that 
I  made  these  special  arrangements  in  order  that  their 
business  might  not  be  interfered  with  unduly. 

5365.  Has  all  tlie  beer  beren  destroyed  now  or  do 
your  officers  know  of  any  still  undestroyed? — We  have 
had  no  knowledge  whatever  of  the  beer  :n  tlie  cellars 
of  the  puiblCcans,  but  tlie  whole  of  the  beer  that  was 
sup'posed  to  be  contaminated  and  which  the  brewers 
jiresented  to  us  to  take  account  was  taken  an  account 
of  immediately,  within  two  or  three  weeks  perhaps. 

5356.  And  has  it  'been  destroyed  under  the  super- 
vision of  the  officers?— Yes;  the  whole  of  it  was 
destroyed  under  the  supervision  of  the  officem  imme- 
diately after  each  account  was  taken. 

5367.  Wliat  happened  labout  the  beer  which  was  in 
the  publicans'  cellars? — We  have  no  cognisance  of 
that. 

5368.  Not  if  it  wa.s  brougM  back  to  the  brewery  ? — 
No.  Beeir  once  ha,vl'ng  left  the  breweiy  is  iiiadimissible 
for  repayment  of  duty,  whatever  may  b©  wong  with 
it.  Beer  that  has  gone  sour,  for  instance,  or  that 
has  spoiled  from  any  other  cause,  ii  at  has  once  left 
the  brewery,  is  not  admissible  for  repayment  of  tlie 
duty. 

5369.  Under  what  Act  of  Parliament? — cannot  tell 
you  at  tlie  moment,  but  it  is  eoi. 

5370-  Under  an  Excise  regulattion  possibly,  but  not 
under  an  Act  of  Parliament? — The  point  has  been 
considered  by  the  Commissioners,  and  the  decision  has 
been  arrived  at  that  the  beer  which  had  left  the  brewery 
premises  is  not  admissible  for  repayment. 

5371.  Beer  which  leaves  the  brewery  premises  to  go 
abroad  to  be  ehaipped  to  a  foreign  port  is  admissible 
for  drawback  ? — ^Cei*tadnly. 

5372.  And  whether  it  goes  from  a  brewery  or  from 
the  public-houses  or  from  an  agent  of  the  brewery, 
it  is  still  admiissible  for  drawback? — ^If  the  beer  can 
be  traced,  that  is,  the  brewing  can  be  traced,  and 
we  satisfy  ourselves  as  to  the  origina.1  gravity  and  so 
forth,  we  can. 

5373.  I  do  not  tliink  there  is  anytKng  about  satisfy- 
ing yourself  if  beer  is  exported  from  the  United  King- 
dom. It  can  claim  a  drawback  on  the  specific  gravity? 
— True.  Samples  are  taken  at  tlie  port  of  exportation, 
and  these  are  submitted  to  the  analyst,  and  the  original 
j^vavity  is  determined.    But  the  brewer  declares. 

5374.  The  brefwer  as  a  rule  is  the  exporter,  but  it 
is  not  absolutely  necessary.  There  are  agents  who  do 
©xiort  beer  and  very  Ijkely  get  a  declaration  from  the 
brewer? — The  brewer  makes  a  declaraftion,  and  sends  it 
on  to  the  shipping  agent. 

5375.  The  'incriminated  beer  that  wias  delivered  to  a 
l3ublic-house  or  the  agent  of  a  brewer  might  have 
b-een  shipped  abroad  and  the  brewer  could  make  the 
declaration  ;  why  should  not  it  have  a  drawbaak  if  it 
WM'j  shipped? — In  case  of  doubt  of  that  kind  we  should 
du-bmit  it  to  the  Commissioners  for  instructions. 

5376.  But  the  Oommisisioners  have  ruled  that  beer 
is  outside  the  duawback? — ^That  which  has  been  to 
the  publican's  cellars  land  has  been  returned.  I  am 
not  aware  that  a  deoision  has  been  arrived  at  on  the 
point  as  you  put  it  as  to  fbeer  exported. 

5377.  It  was  not  exported,  but  what  I  wais  asMng 
T-ou  was,  suTiposing '  that  beer,  instead  of  being  re- 
turned to  the  brewery,  had  been  sent  on  board  a  ship 
it  would  ha,ve  been  liable  for  drawback,  but  because  it 
was  returned  to  the  brewery  to  be  destroyed  it  was  not 
liable  .to  drawback? — ^It  is  lipble  for  dii-awback  simplT 
because  it  leaves  the  Umlted  Kingdiom. 

5378.  {Chairman.)  But  if  it  left  the  United  Kingdom 
in  a  ship,  and  was  poured  into  the  sea  three  miles  out, 
would  it  get  the  drawback?— cannot  say  what  we 
•hould  do  under  such  circumstances. 

9379.  I  think  it  is  clear  that  if  an  owner  of  a  tied 
liouFO  or  a  publican  had  intimated  that  he  was  going 
■ffO  ship  away  from  the  United  Kingdom  he  would  ha-ve 
got  the  drawback? — If  he  had  .stated  that  he  wanted  t'? 
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ship  it  three  miles  out  to  sea,  and  then  turn  it  into  the 
sea,  I  tliink  we  should  have  heeitated  as  to  repaying 
the  duty. 

5380.  That  is  to  say,  unless  he  shipped  it  to  some 
foreign  place,  to  poison  people  there,  he  would  not  get 
the  drawback  ? — As  to  the  question  of  poison,  of  course 
we  did  not  knoiw  it  was  there  for  a  considerable  time. 

5381.  Bub  when  this  question  was  raised  it  was 
already  known  to  be  poisonous  beer? — Yes. 

5382.  This  does  not  commit  anybody,  but  I  under- 
stand that  according  to  the  action  of  the  regulations 
that  were  insisted  upon  at  the  tim.e  by  the  Commis- 
sioners, the  publican  might  have  shipped  and  sold  to 
foreign  parts,  and  would  have  got  the  drawback  ?— I 
am  not  so  sure  about  that.  If  our  suspicions  had  been 
raised,  I  think  the  Commissioners  would  have  hesi- 
tated before  paying  the  drawback.  If  tliere  is  any- 
thing to  suggest  a  suspicion  that  the  exportation  is  not 
bona  fide  for  a  foreign  country,  any  officer  with  a  head 
on  his  shoulders  would  at  once  take  steps  to  stop  the 
fraud,  as  I  should  consider  it. 

5383.  {Mr.  Cosmo  Bonsor. )  Fraud  on  whom  ? — On  the 
revenue. 

5384.  Why  on  the  revenue  ?  It  has  received  the  tax  I 
— For  obtaining  the  drawback  improperly. 

5385.  But  the  brewer  has  paid  the  tax.  It  cannot  be 
any  fraud  if  he  is  not  going  to  sell  it  afterwards  ? — 
His  Lordship  is  speaking  of  a  hypothetical  case,  I  sup- 
pose, where  beer  is  sent  away  and  proves  to  be  poisoned 
beer. 

5386.  {Cho/irman.)  It  does  seem  that  as  drawback  is 
admissible  in  certain  defined  cases,  in  this  unprece- 
dented case  which  might  be  classed  technically  with 
those  in  which  drawback  was  allowed  before,  the  draw- 
back could  here  also  be  allowed  on  reconsideration. 
Perhaps  on  appeal  to  the  Commissioners  the  would 
allow  the  drawback  ? — Any  case  of  doubt  would  be  sub- 
mitted to  them.  We  should  not  entertain  a  case  of 
drawback  unless  it  avas  perfectly  clear  and  straightfor- 
ward. The  least  doubt  on  any  point  we  should,  accord- 
ing to  our  instructions,  submit  for  the  Commissioners 
to  decide  upon. 

5387.  {Mr.  Cosmo  Bonsor.)  It  has  been  decided  by  th« 
Commissioners  that  no  drawback  is  to  be  allowed  on 
beer  in  a  licensed  victualler's  cellar  ? — I  think  I  saw  it 
in  a  newspaper  report,  but  I  do  not  know  officially  that 
the  point  has  been  brought  to  the  attention  of  the  Com- 
missioners by  those  interested  in  brewing,  and  that 
they  have  decided  not  to  allow  repayment. 

5588.  You  have  no  inetruotions  upon  it  ? — No. 

5389.  {Chairman.)  Has  any  request  come  to  yoir  and 
been  passed  on  by  you  to  the  Commissioners  for  draw- 
back in  respect  of  the  recent  epidemic  ? — ^A  consider- 
able number  of  applications  went  up  to  the  Commis- 
sioners, some  of  which  have  been  decided,  as  I  have 
BPAd,  but,  so  far  as  I  am  aware,  in  every  case  the  appli- 
cation related  to  beer  which  had  not  left  the  premises. 

5390.  And  you  do  not  kn&w  of  cases  in  which  the 
beer  had  left  the  premises  and  drawback  asked  for  it? 
— ^I  do  not  know. 

5391.  {Mr.  Cosmo  Bonsor.)  With  regard  to  the  ques-  ].-,xqise 
tion  of  brftwing,  is  it  part  of  the  duty  of  the  Excise  ,  nicers  ta 
officers  to  see  that  all  beer,  when  it  is  collected  in  a  ui-count  o 
vessel,  goes  through  the  process  of  fermentation? — No.  \Miit. 

53^.  As  long  as  they  collect  the  revenue,  they  are 
satisfied  ? — That  is  so.  We  are  not  there  to  see  that 
the  wort  is  fermented,  that  is,  that  every  portion  hag 
yeast  added  to  it.  They  simply  bring  their  wort  to 
charge,  whether  in  the  form  of  solution  or  in  any  other 
form,  and  we  take  the  a<?count  when  it  is  collected'  in 
the  proper  vessel. 

5393.  So  that  it  is  possible  that  sugar  might  be  added  liiewer  iii 
to  fermented  beer  having  paid  the  revenue  as  beer  ailil  unfei 
brewed  ? — That  is  so  ;  that  is  a  common  practice.  uientodsi 

5304.  Is  it  a  common  practice  in  this  particular  dis-  ft^^iJawc 
trict  ? — ^Do  you  mean  the  use  of  solution  ? 

5395.  What  I  call  a  sugar  solution  which  has  not 
fermented  ? — ^I  think  it  is  common  all  over  the 
North  of  England,  so  far  as  my  experience  goes. 

5306.  That  is,  that  an  unfermented  wort  is  added  to 
a  fermented  woit  to  complete  the  gyle  of  beer  ? — ^That 
is  so. 

5397.  It  is  done  unde?  two  declarations  ? — A«  you  aare 
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aware,  Uie  sugar  solution  is  not  capable  of  fermenta- 
tion. 

5598.  Unless  yeast  is  added.  Is  it  allowed  as  a 
"brewing"?: — 'Teohnically  it  is  called  a  brewing. 

5399.  Under  the  Act  ? — ^Presumably  so. 

5400.  I  should  like  to  know  what  clause.  Why  I  am 
asking  you  these  questions  is  that  the  Excise  authori- 
ties seem  to  me  to  have  been  so  very  strict  as  regards 
giving  a  drawback  on  beer  which  was  poisoned,  and 
allowing  that  beer  to  hang  about,  it  may  be,  to  the  pre- 
judice of  the  public,  and  yet  when  it  is  a  question  of 
revenue  they  seem  to  go  outside  their  Act  of  Parlia- 
ment?— think  you  cannot  fairly  hold  the  Commis- 
sioners responsible  for  holding  the  beer  about  which 
was  poisoned.  As  I  have  tried  to  explain  to  you,  I 
personally  adopted  the  most  prompt  measures  to  take 
an  account  in  the  breweries  in  order  that  the  beer  might 
be  destroyed  at  once. 

5401.  But  surely  the  beer  in  the  publican's  cellar 
was  infinitely  more  dangerous  than  in  the  breweries  ? — 
That  did  not  come  within  our  cognisance ;  we  have 
nothing  to  do  with  it  when  it  leaves  the  brewery  ;  vre 
should  have  required  a  staff  200  or  3O0  per  cent,  greater. 

5402.  You  do  work  in  the  publicans'  cellar? — ^For 
certain  purposes. 

5403.  To  find  if  it  is  diluted  with  sugar  and  water, 
in  order  to  prosecute  ? — Yes. 

5404.  If  it  was  a  question  of  the  jDublic  healtli,  and 
not  a  question  of  the  revenue,  you  do  not  act  ? — It  is 
not  defined  that  we  are  custodians  of  the  jiublic  health. 
We  are  employed  for  financial  purposes. 

5405.  And  to  prevent  deleterious  and  noxious  sub- 
stances entering  ? — ^When  these  ingredients  are  pre- 
sented to  us  in  brewing. 

5406.  (Dr.  Whitelegge.)  Are  your  instructions  written 
or  printed  ? — Printed.  I  receive  a  good  many  written 
instructions,  but  those  that  are  issued  for  the  guidance 
of  the  department  generally  are  printed  in  the  form  of 
what  we  t'Cohnically  call  General  Orders.  But  in 
specific  cases,  written  instructions  are  sent  for  guidance. 

5407.  Do  any  of  those  instructions,  either  general 
or  specific,  turn  apon  the  question  of  damage  to  the 
public  health  in  the  ingredients  used  for  brewing,  or 
are  they  solely  concerned,  so  far  as  the  section  of  the 
1888  Act  is  concerned,  with  Excise  questions  ?— So  far 
as  I  can  recall,  they  are  confined  entirely  to  the  Excise 
aspect  of  the  question. 

5408.  There  is  no  instruction  suggesting  that  you 
should  send  samples  in  the  event  of  any  supposed  dan- 
ger to  health  in  any  ingredient  found  in  the  brewery  ? 
— ^In  the  matter  of  samples  we  are  left  almost  entirely 
to  our  own  discretion.  If  we  knew  that  there  was  some- 
thing wrong  in  the  beer,  we  would  send  up  a  sample. 

5409.  Has  that  been  done  in  any  instance  in  your 
knowledge  on  the  score  of  danger  to  the  public  health  ? 
— No  ;  I  do  not  know  that  it  has.  We  have  had  no 
reason  to  suppose  that  there  has  been  any  misohief  of 
that  kind.  The  brewers  are  usually  careful  in  their 
selection  of  materials  to  get  a  wholesome  article,  so 
that  the  matter  has  never  been  brought  to  our  notice 
specifically. 

5410.  Does  it  practically  come  within  your  survey 
as  a  matter  of  instruction  to  see  if  the  Bostock  sugar 
is  in  use  in  a  brewery  ? — No. 

5411.  If  you  found  a  sample  of  sugar  in  a  brewerj 
which  you  believed  to  be  Bostock's,  at  the  present  day, 
what  steps  would  you  take? — If  I  as  an  oflicer  wsre  to 
find  a  sample,  I  should  at  once  send  it  up  to  the  Com- 
missioners, and  allow  them  to  decide  what  should  be 
done  in  the  matter. 

5412.  Is  that  under  instructions  ? — No. 

5413.  As  a  matter  of  common-sense  ? — Precisely.  We 
are  not  tied  down,  although  we  are  credited  with  being 
so,  v/ith  red  tape.  We  are  expected  to  use  our  judg- 
ment and  our  common-sense  in  any  difiiculty  which  may 
arise. 

5414.  You  know  it  has  been  suggested  that  malt  often 
contains  arsenic? — Yes. 

5415.  Do  you  at  the  present  time  take  any  action  in 
{'bat  respect  ? — None  whatever.  You  mean  as  to  ascer- 
taining the  purity  of  the  malt — freedom  from  taint. 

5416.  Yes,  and  ascertaining  whether  the  brewer  has 
taken  any  precautions  to  guard  himself  against  arseni- 
cated  malt? — No.  That  does  not  come  within  tho 
r»n^,e  of  our  instructions. 
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5417.  Do  you  send  samples  from  time  to  time  of  all 
the  various  brewing  ingredients? — Yes. 

5418.  {Chairman.)  Do  you  analyse  yourself  here  or 
by  your  own  officers  ? — No  ;  we  send  to  London  to  the 
Government  laboratory. 

5419.  Under  Dr.  Thorpe?— Yes. 

5420.  (Dr.  Whitelegge.)  I  have  a  long  list  here  frcra. 
the  evidence  given  before  the  Departmental  Committee 
on  Beer  Materials — a  long  list  extending  to  two  pages — 
of  various  substances  used.  May  I  take  it  that  you 
are  empowered  and  instructed  to  take  samples  from 
time  to  time,  as  you  find  occasion  to  do  so,  of  all  these 
materials  ? — Are  they  brewing  materials  ? 

5421.  Materials  that  go  into  beer.  Do  you  send 
samples  only  of  malt  and  malt  substitutes? — We  send 
samples  of  everything  that  is  used  in  the  brewing  which 
is  sujDposed  to  give  saccharine  value  to  the  wort. 

5422.  That  answers  my  question.  You  would  not 
be  concerned  with  such  things  as  preservatives  or 
colouring  ingredients  ? — The  colouring  matter — that  is 
the  caramel — we  have  taken  account  of  on  account  of  its 
sugar  value. 

5423.  You  send  samples  from  time  to  time  of  cara- 
mel ? — If  we  have  occasion  to  do  so.  The  practice  is 
for  the  brewer  to  enter  the  weight  of  the  caramel  in  the 
brewing  book,  and  we  accept  that  and  find  its  sugar 
value  at  the  end  of  the  month. 

5424.  But  the  instructions  do  not  carry  yo^i  further 
than  this,  that  from  time  to  time  samples  are  to  be 
taken  and  forwarded  to  Somerset  House  of  any  mate- 
rial that  is  likely  to  affect  the  Revenue  ? — The  whole 
object  of  sampling  by  the  Revenue  officers  is  to  ensure 
that  we  get  the  full  brewing  value  out  of  the  materials, 
and  that  nothing  is  used  which  adds  saccharine  to  the 
wort,  the  value  of  which  cannot  be  ascertained  by  the 
s^acc.'xaronieter  The  special  substance,  saccharin,  for 
instance,  has  ah-eady  been  referred  to.  That  is  one  of 
the  insire  lients  that  is  prohibited,  the  only  one,  I  thixik, 
v'hich  has  been  prohibited  since  1888,  when  tlie  Act  was 
passed. 

5425.  Do  you  know  on  what  ground  saccharin  was  Prohibition 
prohibited  ? — Because  we  cannot  ascertain  its  brevnng  saccha,riii. 
value. 

5426.  Not  because  it  is  supposed  to  be  prejudicial  to 
health? — Not  on  that  account. 

5427.  (Chairman.)  Does  the  saccharometer  measure 
saccharin  ? — No. 

5428.  Saccharin  is  a  chemical  discovery  oi"  some  10 
or  15  years? — Yes. 

5429.  But  the  saccharometer  takes  no  cognisance  of 
that  ? — It  does  not. 

5430.  Does  the  saccharometer  ordinarily  indicate  by 
gravity? — That  is  so. 

5431.  Not   by    the   optical    property? — By  gravity 
solely. 

5432.  Is  the  optical  property  used  at  aU  in  your  tests  ? 
— We  do  not  as  ofiicers.  Our  only  means  of  ascertain- 
ing the  gravity  is  by  the  use  of  the  authorised  saccharo- 
meter. 

5433.  (-Dr.  Whitelegge.)  May  I  take  it  that  the  central 
authorities  know  of  all  the  ingredients  of  beer  ? — Do  you 
refer  to  the  ingredients  mentioned  in  this  book,  mai/e 
grits,  rice,  and  the  other  things  ? 

5434.  (Mr.  Cosmo  2?on,sor.)  Eveiything  except  the  an-       ■•  .•- 
tiseptics  ? — None  whatever  of  the  preservatives. 

5435.  (Dr.  Whitelegge.)  They  have  no  record  of  that? 
— None  whatever. 

5436.  They  have  no  record  of  the  detail  of  the  ingre-  Extent  of 
dients  going  into  beer? — Further  than  is  necessary  for  information 
revenue  purposes. 

5437.  Grouped,  that  is,  under   broad   headings? — 
Broad  headings,  as  detailed  here. 


5438.  Would  it  be  possible  for  the  Inland  Revenue 
to  obtain  information  of  every  ingredient  going  into 
every  brewing  of  beer  ? — I  am  not  in  a  position  to  say. 

5439.  (Sir  William  Church.)  Could  you  tell  me  how 
the  brewers  got  information  that  the  Commissioners 
would  not  allow  any  drawback  upon  beer  that  had  left 
the  breweries  ?  We  have  had  several  pieces  of  evidence 
before  us,  and  when  we  asked  why  they  had  not  made 
an  application  for  a  drawback,  they  said  they  were  told 
it  was  no  use? — For  some  years  there  have  been  occa- 
sional instances  where  repayment  of  the  duty  has  been 
-1  aimed  on  beer  in  conseauonc^  of  its  having  become 
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sour  or  unfit  for  drinking  from  any  cause,  and  when 
such  beer  has  not  left  the  brewery  premises  the  repay- 
ment is  allowed  ;  but  the  brewer  has  to  make  a  decla- 
•  ration  that  it  has  not  left  the  brewery  premises,  and 
the  brewers  being  accustomed  to  this  for  a  number  of 
years,  I  presume  would  naturally  infer,  having  the 
practice  of  spoilt  beer  before  them,  that  the  beer  in  the 
publicans'  cellars  would  not  be  entertained  for  any  re- 
payment. It  did  not  occur  to  me  at  the  moment  when 
Mr.  Bonsor  was  asking  me  questions,  but  I  may  say 
that  immediately  it  was  found  by  the  brewers  locally 
that  there  was  something  wrong  with  their  beer,  severa  l 
of  them  came  to  see  me  to  ask  for  assistance  in  the  mat- 
ter, and  in  the  course  of  conversation  I  told  two  or  three 
of  them,  and  no  doubt  the  matter  would  get  noised 
abroad,  that  I  was  of  opinion  that  the  Commissioners 
would  not  entertain  an  application  for  repayment  of 
duty  on  the  beer  which  was  in  the  publicans'  cellars. 
In  one  case  I  remember  a  certain  number  of  casks  were 
mentioned,  but  perhaps  I  had  better  not  repeat  the 
figures  ;  and  I  remarked  :  "You  had  bett'^r  let  that  go 
down  the  drain  at  once,  as  the  Commissioners  will  not 
pay  you."  I  believe  the  firm  acted  on  the  suggestion, 
and  destroyed  the  beer  at  once,  in  order  that  they  might 
get  the  casks  back  to  be  filled  with  wholesome  beer: 

5440.  So  far  as  you  are  aware,  there  has  been  no  for- 
mal application  made  to  the  Commissioners  by  any 
brewer?— I  think  I  have  good  reason  for  saying  that 
representatives  of  the  brewers  approached  the  Commis- 
sioners in  London  directly,  and  did  not  go  through 
me.  I  simply  heai'd  that ;  I  have  no  official  know- 
ledge. 

5441.  (Mr.  Cottmn  Bonsor.)  Could  you  tell  us  if  there 
was  any  great  falling  off  in  the  consumption  of  beer 
between  July  and  November  when  it  became  apparent  ? 
— I  thought  perhaps  something  might  arise  on  that 
point,  and  for  my  own  satisfaction  primarily  I  catised 


an  abstract  to  be  made,  which  I  will  read  to  you.  This 
refers  to  Manchester  collection. 

5442.  Does  that  include  Salford  ?— Yes.  I  com- 
mence with  October,  1899.  The  mischief  commenced 
in  November,  1900.  October,  1899,  4,696,932  gallons  ; 
October,  1900,  4,368,473  gallons— a  decrease  of  328,000. 
I  think  we  know  why  that  decrease  arose.  November, 
1899,  4,934,747;  November,  1900,  when  the  mischief 
came  to  light,  3,955,200— a  decrease  of  979,000.  Decem- 
ber, when  brewers  were  busy  restocking  their  cellars, 
1899,  4,482,473  ;  December,  1900,  4,463,000  odd— a  de- 
crease of  only  19,000.  In  January  and  February  it  be- 
comes natural  again,  nearly  4,000,000. 

5443.  (Chairman.)  The  decrease  in  October  and  No- 
vember, do  you  attribute  that  to  the  illness  caused  ?— 
I  have  no  specific  reason,  only  the  suggestion  of  the 
figures.    I  have  made  no  inquiry. 

5444.  (Br.  JVhifclcggc.)  The  figures  relate  to  the  beer 
brewed? — Yes,  the  bulk  gallons. 

5445.  Does  it  take  any  account,  or  is  it  affected  by 
the  amoixnt  destroyed  ? — I  think  so,  in  December.  I 
suggested,  when  reading  the  figures,  that  the  compari- 
son was  good  presumably  because  the  brewers  were  re- 
stocking the  cellars  to  make  up  for  the  destroyed  beer. 

5446.  (Mr.  Cosmo  Bonsor.)  We  had  evidence  from  one 
brewer  there  was  a  good  deal  of  dissatisfaction  with  the 
beers  as  early  as  August,  and  that  people  had  given  up 
drinking  beer,  I  think  the  expression  was.  Was  there 
any  falling  off  in  August  or  September  that  the  Excise 
would  notice  ? — I  did  not  go  so  far  back.  For  my  pur- 
pose I  thought  October  would  be  early  enough. 

5447.  (Chairman.)  You  were  going  to  give  us  the 
outline  of  the  nature  of  an  ofiicer's  duty  at  a  brewery? 
— Shall  I  go  on  with  that?  I  have  described  the 
breweries  as  X  and  Y,  and  it  would  be  more  satisfactory 
if  you  would  take  the  evidence  confidentially. 
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5448.  (Chairman.)  You  are  maltsters  of  Ware? — Yes, 
and  Sawbridgeworth,  which  is  our  business  address. 

5449.  You  are  a  practical  maltster,  and  acquainted 
with  the  system  of  malting  practised  in  a  considerable 
part  of  England  ? — I  have  been  a  maltster  25  years. 

5450.  And  where  in  particular  have  you  most  experi- 
ence?— At  Sawbridgeworth  and  Bishop's  Stortford  in 
Hertfordshire. 

5451.  The  process  adopted  nearly  everywhere  in  your 
experience  is  malting  on  the  floor,  is  not  it  ? — Yes.  In 
a  few  isolated  cases  pneumatic  malting  is  adopted. 

5452.  Will  you  briefly  describe  the  process  of  malt- 
ing on  the  floor,  and  we  shall  afterwards  hear  about  the 
pneumatic  malting? — In  the  floor  process  the  barley, 
after  "being  received  from  the  farmer,  is  sweated  or 
slightly  dried  on  the  kilns.  After  that  it  is  put  into  the 
barley  lofts  and  ifchen  shot  into  screens  to  remove  all  im- 
perfections in  the  way  of  light  corn,  etc.  It  is  then  put 
into  the  cisterns  for  a  certain  number  of  hours  ;  after 
that  it  is  moved  on  to  working  floors  for  germination, 
and  when  stifiiciently  converted  is  loaded  on  the  kilns. 

5453.  In  the  first  drying  is  it  exposed  to  the  fumes  of 
tbo  fire? — Yes. 


5454.  Coming  through  fine  holes  in  the  floor? — 
Through  an  air  shaft  generally. 

5455.  (Mr.  Cosmo  Bonsor.)  On  wire  ? — Wires  too. 

5456.  (Chairman.)  An  air  shaft  coming  under  the 
wires  ? — Yes. 

5457.  And  the  grain  is  placed  on  wires  ? — Yes,  on 
wires  or  tiles  ;  in  some  cases  perforated  tiles. 

5458.  Perforated  earthenware  tiles  ? — Yes. 

5459.  In  other  cases  on  wires  ? — Yes,  iron  wires. 

5460.  Is  that  wire  cloth? — Yes,  wire  netting,  or  in 
some  places  wedged-shape  bars. 

5461.  When  the  floor  is  pei-forated  tiles,  are  they  very 
tine  perforations  ? — Yes,  very  fine  perforations. 

5462.  With  regard  to  the  screening,  tliat  is  done  after 
the  first  drying? — ^The  screening  of  malt  previous  to 
delivery  do  you  mean  ? 

5463.  The  screening  you  have  already  spoken  of?- 
That  is  the  screening  of  barley. 

5464.  Before  it  is  malted  ? — Before  it  is  put  in  the 
cisterns. 
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5465.  Then  j'ou  have  one  process  of  screening  before 
the  malting  commences? — ^Yes. 

5466.  After  that? — It  is  then  put  into  cisterns  to 
steep,  and  then  after  a  certain  number  of  hours  it  is 
thrown  out  on  the  working  floors  to  germinate,  and 
when  sufficiently  converted,  it  is  laid  on  the  kilns,  where 
it  is  kept  for  two,  or  three,  or  four  days  according  to 
the  capacity  of  the  kilns  and  mode  of  working. 

5467-9.  It  is  first  of  all  soaked  in  itlie  cistern  for  some 
hours,  and  becomes  I  suppose  slightly  swelled  ? — ^Tes. 

5470.  How  long  is  it  undergoing  the  germinating  pro- 
cess ? — It  depends  on  the  weather,  from  eight  to  four- 
teen days. 

5471.  During  that  time  the  rootlets  show  themselves 
outside  ? — Yes. 

5472.  After  the  germination,  what  is  the  next  step  ? — 
It  is  loaded  on  to  the  kilns. 

5473.  How  much  heat  does  it  get  on  the  kiln?— 
It  is  a  gradual  process.  We  start  at  90°,  and  it  depends 
on  the  character  of  the  malt,  what  it  is  meant  for,  how 
high  we  di-y  it.  With  pale  malt  we  go  up  to  180°  or 
220°,  and  very  high  dried  malt  to  220°,  or  250^'. 

5474.  The  rootlets  are  on  the  grain  during  all  this 
time  ? — Yes. 

5475.  Do  they  break  off  ?— They  do  a  little  in  turning. 
It  is  turned  several  times  on  the  kilns. 

5476.  Is  a  good  deal  of  dust  left  on  the  kiln  after 
that  turning  ?— Yes ;  soon©  percolates  through  the  wire 
flooring  a  little. 

5477.  Have  you  ever  examined  the  dust  on  the  floor 
due  to  the  turning  irrespective  of  screening  and  before 
screening  ? — ^Do  you  mean  chemically  ? 

5478.  The  dust  is  swept  am-ay  from  time  to  time?— No. 
some  of  it  percolates  through,  land  when  there  is  suffi- 
cient there  to  remove  in  any  quantity  it  is  -taken  out. 

5479.  From  where? — From  under  the  wire. 

5480.  Swept  out?— Yes,  taken  out  altogether,  cle-aned. 

5481.  I  suppose  -that  consists  chiefly  of  radicles?— 
And  the  chafings  off  the  m-alt. 

5482.  Have  you  ever  examined  tliat  dust  ? — No. 

5483.  That  dust  will  be  liable  to  have  any  incrustation 
that  may  come  from  the  fumes  ?— Ye-s  ;  a  certain  amount 
is  collected,  no  doubt. 

5484.  So  that  if  there  was  arsenic  in  the  fumes,  it  would 
1)6  found  in  that  dust?— I  should  say  a  certain  propor- 
lion,  yes. 

5485.  That  has  not  hitherto  been  examined  chemi- 
cally?— No  ;  I  do  not  think  so. 

5486.  What  is  done  with  the  dust? — It  is  sold  for 
manure  solely,  as  far  as  my  experience  goes. 

5487.  Sent  away  dry  in  bags? — Yes,  and  put  on  the 
land. 

5488.  We  have  got  as  far  as  removal  from  the  drying 
floor.  The  kiln  process  you  have  described  would  not 
be  called  roasting,  would  it? — ^No. 

5489.  That  never  blackens  the  malt  ? — No. 

5490.  So  that  whether  it  is  for  pale  beers,  or  ale,  or  for 
stout,  dark  or  black  beers,  the  process  so  far  is  the  same? 
—Yes. 

5491.  Is  the  palest  beer  made  from  malt  not  so  liiglily 
dried  ? — -Yes. 

5492.  And  less  pale  beer  from  more  highly  dried  ? — 
Yes. 

5493.  But  nooie  of  this  drying  is  sufficient  to  make 
black  stout  ? — No  ;  black  malt  is  made  in  cyLLnders. 

5494.  What  is  the  next  process  aftea-  reanoval  from 
the  floor  ? — A  second  screening,  and  sometimes  a  thiid 
one. 

5495.  How  is  that  screening  conducted? — In  several 
wars.  One  way  is  -simply  through  a  plain,  .st-ree.n  where 
the  rootlets  drop  through,  and  another  way  is  to  brush 
it  and  to  take  the  thin  corn  out,  and  ithat  kind  of  thing. 

5496.  What  kind  -of  (brushes  are  >isied  ? — Eevotlving 
brushes. 

5497.  Of  what  kind  of  material^ — ^wi-re  ? — ^Wii-e,  yes. 

5498.  Always  wire  ? — No  ;  bristles,  as  well  as  wire. 
Brush-mg  is  very  little  resorted  to. 

5499.  Th,e  scileenmg  -is  generaJUy  ^sufiicielnt?— Gene- 
rally considered  sufiicient. 

5500.  What  is  the  scree<ning — shaking  it  ? — ^In  sutno 


cases.  In  other  cases  it  is  simply  thrown  in  a  liuipper 
and  allowed  to  run  down  a  flat  screen. 

5501.  What  is  the  screen  exactly  ? — it  is  a  wire  screen, 
made  something  like  the  wire  floor,  only  not  so  stout. 

5502.  And  then  falling  down  on  the  flour  shakes  tlie 
dust  sufficiently  ofl'  ? — ^Af ter  falling  down  the  screen  the 
dust  goes  througJi  the  wire,  ajid  tne  malt  comes  out  at 
the  foot  of  the  screen. 

5503.  If  it  merely  falls  on  the  screen,  is  there  any- 
thing to  take  the  incrustation  off  the  malt  that  may  be 
on  it  ? — ^I  do  not  quite  follow  you. 

5504.  Is  the  failing  down  m  the  -screen  sufficient  to 
shake  off  any  incrustation  there  may  be? — ^No,  it 
merely  takes  away  the-  radicles  and  fine  dust. 

5505.  Sometimes  I  understand  it  is  shaken  backwards 
and  forwards? — Yes,  that  is  aaiother  mode. 

5506.  What  is  the  object  of  that  ? — ^It  does  its  work 
rather  better  perhaips. 

5507.  Makes  the  one  grain  rub  on  the  other  ? — It 

getis  the  malt  rather  cleaneir. 

5508.  What  is  the  chief  thing  removed  in  that  process  ? 
— The  ro-otletis. 

5509.  Is  there  muLh  done  also  in  removing  incrusta- 
tion ? — No,  I  tliijik  not  in  tlie  ordinary  screening.  If 
you  brush  malt  it  does  undoubtedly. 

5510.  The  brushing  is  not  alKvays  conducted  ? — Very 
seldom  reisorted  to. 

5511.  In  what  circumstances  do  you  resort  to  brush- 
ing ? — ^It  was  originally  resorted  to  to  remove  the  mould 
and  other  outside  imperfections  in  malting.  Of  late  years 
brewers  have  objected  to  it  for  a  very  good  reason  tliat 
it  gives  an  artificial  value  to  malt. 

5512.  How  is  that  ? — ^I-t  makes  a  better  appearaaice  ; 
it  cleans  it  up  and  makes  it  look  a  better  article  than 
it  is.    A  good  many  bre-wer-s  object  to  it  and  rightly. 

5513.  Why  rightJy? — Because  I  do  not  think  it  gives 
the  maltsiter  whio  is  careful  a  chance. 

5514.  Why  not? — ^Because  the  man  who  has  made 
mouldy  malt  can  brush  his  malt  and  make  it  look  as 
good  as  the  man  who  m-akes  it  without. 

5515.  If  it  is  good  malt  and  not  mouldy  is  there  no 
incrustation  to  take  off  generally  ? — -No,  very  little.  If 
you  brush  malt  j"ou  will  alwajis  get  something  off  it, 
however  well  made  it  is. 

5516.  Is  there  not  generally  some  sulphur  or  other 
incrustation  fro-m  the  fumes  which  should  be  removed  ? 
— ^I  think  not.  If  malt  is  carefully  made  I  do  not  see 
there  can  be  anything. 

5517.  How  long  is  the  malt  usually  on  the  kilns  ? — 
From  two  to  three  or  four  days,  it  depends  on  the 
anodes  of  drying,  some  people  dry  with  fans  which  takes 
less  time  than  tlie  other.  Other  people  dry  simply  with 
the  gradual  process,  and  there  are  various  other 
methods.    One  man  does  it  one  way  and  one  another. 

5518.  How  long  a  time  elapses-  before  the  germina- 
lion  is  stopped  by  the  kiln  ? — ^At  once,  it  should  be. 

5519.  The  first  exposure  ? — ^Yes  ;  afterwards  it  is  a 
gradual  process. 

5520.  What  fuel  or  fuels  are  used  for  the  kilns  in  the 
maltings  of  which  you  have  had  practical  experience  ? — 
Our  own  maltings  only,  do  you  mean? 

5521.  Or  in  those  of  which  you  have  had  experience  ? 
— In  our  district  anthracite  coal  is  nearly  always  used. 
Occasionally  coke  is  used,  but  it  does  not  pay  in  our 
district ;  we  cannot  use  it. 

5522.  Is  the  cost  of  the  coal  in  the  malting  process 
much  in  comparison  with  the  whole  expense? — Yes,  it 
comes  to  about  nowadays  Is.  to  Is.  6d.  a  quarter. 

5523^  And  the  wht)le  proces-s|,  labour,  ap-pllliances, 
capital  on  plant,  etc.,  the  total  expense  of  the  malting 
is  what? — ^About  6s.  to  7s.  per  qr.  The  fuel  is  about 
one-fifth. 

5524.  One-fifth  of  what?— Of  the  total  expense  of 
making  the  malt. 

5525.  {Sir  William  Hart-Dyke.)  The  fuel  ?— Yes. 

5526.  (Chairman.)  In  your  total  expense  you  reckon 
interest  on  -money,  building,  malting  floors,  etc..  do 
you  ? — could  hardly  answer  that  off-hand. 

5527  There  is  not  a  great  expense  because  the  wag.js 
are  not  large? — The  wages  are  very  large  indeed. 

5528.  Three  or  four  times  as  much  aji  the  lucl  ?-  No 
certainly  not  that. 
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55291  Have  you  had  any  chemical  analysis  of  the  fuel  ? 
— ^From  what  we  can  gather  from  anialyisis  the  best 
anthracite  coal  contains  little  or  no  arsenic,  and  we  are 
told  that  coke  does  ;  but  personally  we  have  no  practical 
experience,  as  wo  use  only  coal. 

5530.  Only  anthr;ieite  coal  ? — Yes. 

5531.  Have  you  h«d  analyses  made  yourselves  of  the 
anthracite  ? — Yes,  of  the  coal  we  use.  I  ha.ve  one  here. 
Here  is  one  made  from  coal  taken  from  20  heaps.  Tlie 
analyst  reports  this' :  "  A  sample  of  coal  received  from 
you  on  April  17bh  has  been  tested  for  arsenic  ;  a  minute 
trace  has  been  found  in  it  which  is  quite  negligible.  You 
can  use  the  coal  with  confidence." 

5532.  Are  there  any  tests  for  sulphur  also  1 — No, 
not  that  I  know  of.    We  have  not  tried  it. 

5533.  Previous  to  last  year  and  the  scare,  had  you 
ever  any  test  of  the  anthracite  ? — None.  We  have  made 
no  difference  whatever  in  the  manufacture  of  our  malt 
since  the  Mandliester  scare. 

5534.  But  you  have  had  analyses  made  ? — Yes,  v,'e 
keep  iaking  them  every  diay. 

5535.  But  you  never  had  analyses  made  before?— 
Never  as  to  coal. 

5536.  Do  you  find  the  fuel  varies  ?  Do  the  different 
supplies  vary  from  one  another  ? — I  do  not  think  it  does 
very  much,  but  I  do  not  think  you  can  guarantee — or 
we  are  told  that  you  cannot  guarantee — coal  free  from 
arsenic,  absolutely  free.  You  can  guarantee  it  prac- 
tically free,  but  not  absolutely  free. 

5537.  Does  your  analyst  state  quantities  of  arsenic? 
— ^Yes.  In  this  particular  report  I  think  it  was  l-300th 
of  a  grain  to  the  lb. 

5538.  In  one  specimen? — That  was  taken  from  the 
bulk  ;  a  piece  of  coal  taken  from  20  heaps,  all  smashed 
up  togetlier,  and  sent  to  the  analyst  to  report  on. 

5539.  Is  that  the  largest  quantity  of  arsenic  that  was 
found  ? — I  should  say  not.  I  do  not  know.  That  is  our 
experience. 

5540.  In  the  other  reports  you  read  "  a  slight  trace  of 
arsenic'"  ? — ^That  refers  to  the  same  coal. 

5541.  It  was  said  it  might  be  neglected.  This  amount 
you  now  state  is  how  many  grains? — l-300th  part  of  a 
grain  to  the  lb. 

5542.  Did  the  analyst  consider  that  as  negligable? — 
Yes. 

5543.  You  do  not  knov/  of  any  larger  quantity  than 
that  having  been  found  ? — I  do  not  know  of  any  per- 
centage ;  that  is  the  largest  we  have  found  in  our  own. 

5544.  (Mr.  Cosmo  Bonsor. )  That  is  anthracite  ? — Yes. 

5545.  Have  you  a  table  of  analyses  that  can  appear 
with  your  evidence? — No. 

5546.  {Chairman.)  You  have  no  further  result  of 
analysis  ? — Not  as  regards  coal. 

5547.  It  would  be  quite  practicable  to  obtain  speci- 
mens of  the  dust  from  the  different  stages  1 — ^Yea. 

5548.  In  the  screening  the  dust  is  carried  away  in  a 
current  of  air,  is  it  not  ?— Yes. 

5549.  Is  it  left  on  the  floor?— It  is  left  in  the  gamer 
or  malt  loft. 

5550.  In  any  of  your  processes  is  the  dust  carried  off 
with  a  stream  of  air  ? — No,  only  in  the  brewery. 

5551.  Since  the  scare  have  you  had  any  analysis  of 
the  dust  1 — No,  we  have  not. 

5552.  Or  of  the  finished  malt  ? — Yes,  any  amount.  I 
will  read  you  one  of  our  own  malt :  — We  had  samples 
drawn  the  other  day  from  all  parts  of  our  different  bulks 
of  malt,  and  sent  them  up  to  the  analyst  to  report  on 
them.  He  reported  :  "  All  these  samples  have  been 
tested  for  arsenic  by  a  severe  form  of  the  Marsh  test. 
I  have  found  no  arsenic  in  any  of  them."  But  still  for 
all  that  I  do  not  see  that  we  can  guarantee  the  malt  free 
from  arsenic  simply  because  we  cannot  guarantee  the 
coal. 

5553.  {Sir  WilJiam  Hart-Dylce. )  Is  that  from  your  own 
analyst  ?— Ye? 

5554.  {Chairman.)  Have  you  an  analyst  in  your  fac- 
tory?— ^Yes.  We  have  a  laboratory.  But  this  is  not 
from  Iiini. 

5555.  Is  he  a  London  analyst  ? — Yes,  this  is  a  London 
analyst. 

5556.  Do  vou  put  in  this  statement  with  your  evi- 


dence?— Yes.  I  have  not  his  authoiity  to  give  his 
name,  but  I  would  put  it  iiL 

5557.  There  can  be  no  objection  to  the  name  being 
given,  I  suppose,  if  you  have  it  ?  We  have  always  had 
the  names  of  analysts  given.  He  did  not  mark  his 
letters  "Private  and  Confidential,"  did  he? — Not  that  I 
know  of. 

5558.  Tlien  will  you  give  the  name? — Dr.  Moritz. 
5659.  He  did  not  find  any  trace  of  arsenic  ? — No  trace 

of  arsenic,  and  yet  I  say  I  do  not  think  it  is  possible  to 
guarantee  malt  absolutely  free  from  arsenic. 

5560.  Have  you  had  any  other  analysis  of  your  malt  ? 
— We  have  them  every  day. 

5561.  By  your  own  analyst  ?— Yes,  and  by  these 
people,  Moritz  and  Morris. 

5562.  Has  a  trace  of  arsenic  been  found  ? — We  have 
not  found  any. 

5563.  Not  in  any  of  the  analyses  ?— Not  one. 

5564.  If  there  was  arsenic  at  all  from  the  fuel  it 
would  be  in  much  larger  propoTtion  in  the  dust  than 
in  the  grain  taken  away  wiith  the  dust  removed? — We 
are  told  so. 

55f)5.  It  would  be  iir.it  in  lihe  dust? — We  aa-e  told 
that  it  accumulates  first  -in  the  dust  under  the  Idln. 

5566.  It  would  ibe  very  advisable  to  have  that  dust 
looked  to? — It  is  always  reimoved  ;  it  never  goes  with 
the  mialt. 

5567.  It  would  show  wJiether  ur  not  a  coating  of 
arsenic  has  been  removed  ? — ^Yes. 

5568  •  Of  course  it  is  very  saitisfaotory  that  your  malt 
has  shown  itself  free  from  arsenic,  and  it  would  be 
importanit,  I  think,  to  test  the  dust,  so  as  to  see 
whetJicr  arsenic  has  been  remioved? — think  there  is 
no  doubt  about  it  that  a  certain  pontion  has. 

5569.  {Sir  William'  Church.)  I  tii'-pk  I  understood  you 
to  .say  that  it  did  ,uot  pay  to  use  coke  in  your  mal tings  ? 
— ^It  does  not  in  our  district. 

5570.  Why?  Is  it  more  expensive? — ^Hardly  more 
expensive,  but  we  have  a  great  deal  of  trouble  to  get  it. 
We  have  no  washed  coke  in  our  district  at  all,  and  we 
have  to  get  it  from  the  North. 

5571.  When  you  use  eoke  you  use  oven  coke? — ^Yes, 
but  we  never  .use  it  simply  because  of  that  reason.  I 
am  not  setting  up  myself  as  model  of  rigiiteousness 
about  using  ooke. 

5572.  We  hawe  had  Lt  in  evadeaioe  tha,t  oven  cokie 
does  not  contain  generally  so  much  arsenic  as  gas  coke, 
but  ,wihen  you  use  icoke  you  use  own  ooke,  not  for  that 
reason,  but  because  you  get  it  cheaper? — I  sliould  use 
oven  co'ke  ii  I  could  get  it  at  all,  because  it  would 
answer  my  purpose  to  do  it. 

5573.  "  Answer  your  purpose "  means  it  is  less 
axipensive? — ^No,  not  always.  I  should  say  certainly 
it  would  not  be  less  expensive  for  me  to  use  oven  coke, 
but  more  expensive. 

5574.  Why  shou'ld  you  use  it? — I  mtght  be  requested 
to  do  so ;  I  have 'been  requested  to  do  so  by  brewers. 

5575.  (Chairman.)  Reque&ted  to  use  coke? — Yes,  not 
'  a  tterly. 

5576.  "VVTien  you  have  been  requested  you  have  dione 
so  ? — Oeataiinly.  Some  brewers  used  to  have  an  idea 
that  coke  gave  a  better  flavour  to  malt. 

5577.  Did  you  ever  use  peait  for  malting? — ^No. 

5578.  {Sir  William  Church.)  It  really  comes  to  this, 
that  tiie  brewer  objects  to  the  maltster  brushing,  be- 
cause an  inferior  sample  of  malt  is  made  to  apipiear  litie 
a  good  one  ? — Quite  so.  I  should  sufcrest  that  the 
breiwier  brushes  the  malt  hlmseilf  if  he'  'waints  to. 

5579.  {Chairman.)  Why  shr-uld  the  brewer  brush  his 
malt? — ^Bieoauise  ,ar9en'.c  is  supposed  to  be  on  the  out- 
side of  the  grain,  and  if  tlhere  is  any  left  he  removes  it. 

5580.  But  your  malt  had  none  to  remove?— So  they 
say. 

5581.  And  since  the  scare  have  brewers  taken  to 
brushing  the  malt? — Not  that  I  know  of. 

5582.  lit-  is  not  their  object  to  make  the  inalt  look 
better,  but  the  object  of  the  maltster  might  be  so?— 
Yos.    It  is  no  use  nowadays. 

5583.  {Sir  William  Hart-Dyke.)  With  regard  to  the 
screening,  and  the  dust  that  proceeds  therefrom  after 
the  s-creening  process,  I  should  like  you  to  tell  us  a 
little  more  what  hapj^ene  to  this  dust? — ^It  is  sold  for 
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feeding  purpose*.  The  rootlets  taken  from  the  malt 
is  sold  for  feeding  purposes. 

^      5584.  And  the  combings  ? — I  mean  combings. 

5585.  They  combine  the  two? — Yes. 

5586.  The  same  expr^sion  defines  both? — ^Yes. 

5587.  Tliat  is  to  say,  whatever  oomes  from  the  malt 
after  this,  process  of  screening  is  ovex? — Yes.  It  is 
used  for  deeding. 

5588.  This  is  very  largely  used,  is  it  not,  in  some 
parts  of  England  for  feeding  pui-poses  ? — ^Yes,  we  sell 
it  for  nothing  else.  Everywhere  it  is  the  same,  I 
believe. 

5589.  It  is  mixed  for  feeding  purposes  generally  with 
chopped  hay  or  chaif  ? — Yes,  anything. 

55Q0.  It  is  pressed,  is  it  not,  in  the  form  of  cake 
nsually? — do  not  think  so.  There  are  malt  cakes, 
but  I  do  not  think  they  are  made  with  dust. 

5591.  (Chairman.)  What  you  are  speaking  of  now 
would  chiefly  consist  of  the  radicles  brushed  off? — ■ 
Yes. 

5592.  {Sir  William  Hart-Dyke.)  I  suppose  you  have 
not  had  time  to  read  some  of  the  evidence  given 
already  before  this  Commission  as  to  the  quantity  of 
arsenic  that  has  been  found  in  malt  dust? — I  know 
there  is  a  certain  proportion.  I  can  quite  understand 
it. 

5593.  Have  you  read  that  in  one  or  two  instances  a 
very  large  quantity  has  been  found? — Yes.  That  is 
principally  in  the  kiln  dust,  that  is  to  say,  the  dust 
that  percolates  through  the  wire  floor.  I  have  not 
heard  that  it  is  contained  in  the  malt  dust  itself 
after  the  process  of  kilning.    I  daresay  it  is. 

5594.  There  are  two  kinds  of  dust,  so  to  speak,  that 
is,  the  kiln  dust  and  the  dust  which  after  this  pro- 
cess of  screening  is  used  for  feeding  purposes  for  stock  ? 
—Yes. 

5595.  Is  this  Idln  dust,  to  your  knowledge,  ever 
used  for  feeding  purposes  ? — Never  ;  cattle  will  not  eat 
it. 

5596.  You  know  of  no  instances  in  which  this  kiln 
dust  has  been  collected  and  attempted  to  be  used  for 
feeding  purposes  ? — No. 

5597.  It  has  not  come  within  your  knowledge? — No. 

5598.  It  is  not  a  practice? — No.  It  is  sold  at  a 
much  lower  price,  and  used  for  manure  on  land  solely. 

5599.  Personally  have  you  had  any  analysis  made 
of  these  combings? — ^No. 

5600.  Or  dust  used  for  feeding  purposes  ? — No. 

5601.  Can  you  tell  the  Commission  of  any  instance 
in  which  it  has  been  analysed  lately  to  discover  whether 
it  contains  arsenic? — No,  I  cannot  personally. 

5()02.  All  you  know  is  what  you  have  really  read  of 
the  evidence  given  before  this  Commission  with  regard 
to  the  dust  which  has  been  found  in  the  kilns  ? — ^Yes. 

5603.  I  should  like  to  put  a  general  question  to  you 
with  regard  to  your  business  as  it  is  to-day.  From 
all  you  know  now  concerning  this  arsenic  which  has 
been  found  in  malt,  have  you  any  fear  in  carrying 
on  your  business  in  the  future,  with  moderate  care, 
including  the  application  of  analysis,  as  regards 
the  immunity  from  poisoning  in  beer? — I  do  not  see 
any  fear  myself.  If  good  anthracite  coal  ^s  used  in 
the  manufacture  of  malt  I  think  there  need  be  no  fear 
of  producing  a  malt  practically  free  from  arsenic.  But 
I  think  some  standard  should  be  given  to  work  to.  It 
should  be  stated  in  some  form  or  other  what  malt 
may  contain,  and  how  much,  and  let  us  work  to  that. 

5604.  What  you  mean  is  that  it  is  impossible  to 
guarantee  absolute  freedom  from  arsenic,  but  if  you 
had  a  standard  fixed,  and  could  always  produce  your 
malt  at  that  standard,  and  never  exceed  it,  you  would 
have  absolute  security? — ^I  think  so,  certainly.  At 
present  it  is  upsetting  the  trade  for  nothing. 

5605.  .\lthough  you  have  been  at  the  expense  and 
trouble  of  analysing  this  coal  you  use  from  time  to 
time,  you  have  not  personally  any  experience  as  regards 
the  analysis  of  coke,  oven,  or  gas  coke? — No,  we  have 
no  personal  experience. 

5606.  All  you  know  in  regard  to  coke  is  by  hear- 
say, or  what  you  have  read? — What  our  analysts  tell 
us. 

5607.  (Mr.  Cosmo  Bonsor.)  You  alluded  to  mouldy 
malt :  can  you  tell  the  Com;iiission  how  the  mould 
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arises  on  the  floors? — From  inferior  knowledge  au. 
manufacture. 

5608.  Does  it  not  arise  from  cracked  kernels? — a 
Certainly.  26Apr^]901. 

5609.  But  that  is  not  the  maltsters'  fault?— No,  it 
is  not. 

5610.  Have  you  had  experience  of  malting  barley 
which  has  been  threshed  by  a  flail? — Certainly. 

5611.  That  barley  would  be  freer  from  mould  than 
barley  threshed  by  machine?^ — Yes.  It  has  been  the 
curse  of  the  trade  all  through,  this  threshing  macliine. 
At  the  present  time  we  hav©  broken  the  neck  of  it. 
We  have  absolutely  refused  to  buy  stuff  which  is 
broken  and  knocked  about,  ana  30  we  have  made  the 
farmer  take  more  care  and  trouble  about  it,  and  now 
he  produces  an  article  to  us  which  is  far  and  away 
better  than  what  it  used  to  be. 

5612.  I  think  that  foreign  barley  is  much  freer  ? — 
Yes,  generally  speaking,  but  not  altogether  so  ;  it  all 
depends  on  the  sort  you  buy.  There  we  have  had 
exactly  the  same  experience ;  until  we  stuck  out  that 
we  would  not  buy  barley  knocked  about  by  the  machins 
rre  could  not  get  it  altered. 

5613.  After  the  barley  has  been  on  the  floor,  and  got  Sulpimr 
mouldy,  Iras  it  been  the  practice  to  your  knowledge  to  pil'led  to 
throw  sulphur  on  the  kiln  fires  for  the  purpose  '"^''^ ''le- 
removing  it  1 — Certainly. 

5614.  It  is  not  a  practice  of  your  own? — No,  it  is 
net,  but  it  is  practised,  and  to  no  harm. 

5615.  It  depends  on  the  sulphur,  does  it  not? — They 
guarantee  the  sulphur  absolutely  free  from  arsenic. 

5616.  Is  there  any  practical  way  of  telling  whether 
malt  has  been  dried  with  sulphur  added  to  the  fire  or 
not? — There  may  be,  I  have  never  heard  of  it.  I  havc- 
sent  up  samples  to  be  analysed  in  that  way,  but  ;t 
has  not  been  discovered. 

5617-8.  (Sir  William  Church.)  When  you  sent  those- 
samples  up  for  analysis  did  you  send  them  up  :or 
analysis  of  sulphur? — No. 

5619.  Then  they  would  not  be  examined  for  it  ?— No.  . 

5620.  It  would  be  only  examined  to  see  if  they  con- 
tained a  proper  amount  of  maltose  and  that  sort  of 
thing,  and  therefore  the  analysis  proved  nothing  with 
regard  to  sulphur  ?: — No. 

5621.  You  do  not  think  if  sulphur  fumes  pass  through 
the  malt  there  would  be  sulphur  deposit  on  the  malt  ?— 
I  do  not  think  so. 

5622.  {Mr.  Cosmo  Bonsor.)  I  was  asking  whether  there 
was  any  practical  way,  independent  of  chemical  analysis, 
of  getting  at  the  fact  of  whether  sulphur  had  been  used, 
in  the  fire  or  not  ? — I  tliink  you  can  see  it ;  I  can  see  it. 

5623-4.  And  taste  it  ?— Yes.  It  brightens  it.  I  think 
it  is  very  little  practised  at  the  present  day.  It  used 
to  be  enormously  practised,  but  it  is  no  good  at  the 
present  day.  The  brewer  does  not  buy  the  malt  only 
by  sight. 

5625.  Was  the  sulphur  used  for  any  other  object  than 
to  kill  the  mould  ?— Yes,  to  give  it  a  better  appearance, 
to  make  it  more  marketable. 

5626.  But  not  to  make  it  really  better  for  brewing  ? — 
Certainly  not. 

5627.  {Sir  William  Church.)  It  does  have  a  beneficial 
effect  on  the  malt ;  it  brightens  rather  dark  grain  sufii- 
ciently  to  enable  it  to  be  used  for  lighter-coloured  beers,  . 
does  it  not? — No. 

5628.  {Mr.  Cosmo  Bonsor.)  Brewers  object  to  malt  be- 
ing sulphured  ? — Certainly. 

5629.  If  tliey  knew  it,  they  would  not  buy  it? — Cer- 
tainly. 

5630.  {Dr.  Whitelegge.)  Since  when  has  it  been  the 
practice  to  examine  sulphur  for  arsenic  ? — I  do  not  know 
that  it  has  been  examined. 

5651.  I  thought  you  told  us  the  sulphur  was  guaran- 
teed free  from  arsenic? — So  it  is. 

5632.  Can  you  tell  us  when  that  began  ? — No,  we  have 
it  guaranteed  ourselves  from  the  people  who  use  it. 

5633.  In  the  case  of  the  sulphur  you  use  yourselve?  ? 
— Yes,  as  an  experiment. 

5634.  Since  when  have  you  used  anthracite? — We  , 

have  never  used  anything  else.  ^Muiiracite 

ah\ay.«  nsed 

5635.  You  gave  us  particulars  of  some  of  the  analyses  sf  his 

of  coal  ;  were  any  of  those  samples  of  coal  entirely  free  ni'iKings. 
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from  arsenic  1 — N-o  ;  I  gave  you  a  report  of  all  our  coal 
taken  from  different  parts  of  the  bulk,  and  smashed  up 
t<igether,  imd  sent  up  to  the  analyst  to  be  reported  upon. 

5636.  Only  one  analysis  m&  made  ? — Yes,  that  is  all. 

5637.  And  arsenic  was  found  in  very  small  quantity? 
•—Yes. 

5638.  But  you  cannot  say  whether  any  of  the  samples 
of  anthracite  coal  you  used  were  lentixely  free  fi'om  ar- 
senic ? — should  say  it  was  not ;  it  might  have  been. 

5639.  It  is  conceivable  that  if  out  of  the  twenty 
sampks,  or  whatever  it  was,  if  one  contained  a  great 
deal  of  ars-aiic,  that  fact  would  not  appear  in  an  analysis 
made  of  an  average? — picked  out  all  the  worst  pieces  I 
eoidd  find  in  selecting  this  coal  ;  I  wanted  to  find  it  out. 

5640.  But  the  analyst  only  made  one  analysis,  it  was 
an  analysis  of  an  average,  and  not  of  a  separate  portion  ? 
— No^ 

5641.  {Sir  William  Church.)  What  do  you  mean  by 
the  worst  ? — What  I  thought  was  tlie  Worst. 

5642.  Those  which  had  traces  of  iridescence  on  their 
surfioe  ? — Yes. 

5643.  (Chairman.)  Is  not  pyrites  visible  in  the  anthra- 
ciio? — ^Yes. 

5644.  You  spoke  of  the  threshing  maohiae  being  severe 
on  the  barley  by  breaking  up  the  grains  ? — ^Tes  ;  inferior 
threshing  smashes  the  corn,  breaks  it  in  half. 

5645.  Does  not  tliat  destroy  it  for  germmation? — N'"' 
altogether.  It  skins  it,  and  produces  mould  on  tlie 
floors. 

5646.  The  old  threshing  by  flail  was  safer  ? — Yax  better. 

5647.  Is  that  practised  now? — Very  little.  They  would 
never  get  tlirough  it. 

5648.  (Dr.  Whitelegge.)  Can  you  say  why  it  should 
cause  mould? — ^I  do  not  know  tliat  I  could. 

5649.  (Mr.  Cosmo  Bonsor.)  There  is  another  form  ol 
mould,  what  we  used  to  call  red  mould.  What  does 
tliat  come  from? — Really  from  injured  grain,  or  rotten 
grain,  badly  harvested  grain. 

5650.  Not  from  the  manure  used  ? — ^I  cannot  tliink  so. 
I  think  it  comes  from  badly  harvesting  stuff,  it  is  not  in 
proper  condition  when  it  is  put  into  the  stack. 

5651.  It  has  been  suggested  that  the  use  of  guano  and 
different  things  would  produce  a  red  mould  on  the  floor? 
— I  know  it  has,  but  I  do  not  follow  it  at  all. 

5552.  The  red  mould  is  rare  now  since  barley  has  been 
kiln  dried? — It  does  not  have  quite  the  same  effect,  but 
still  it  is  there  in  bad  harvests. 

5653.  (Chairman.)  Then,  as  to  the  mode  of  preiparing 
dark  malt  ? — Do  you  mean  brown  malt  or  black  ? 

5654.  Black  or  browTi? — Brown  malt  is  dried  with 
wood,  black  is  dried  in  cylinders. 

5655.  Brown  malt  is  dried  with  wood  instead  of  anthra- 
cite coal? — Yes. 

5656.  Is  that  much  used  ? — It  is  used  for  stout  and 
porter. 

5657.  Would  wood  not  give  malt  suitable  for  pale  ale  ? 
— No.    It  could  not  be  used  for  pale  malt. 

5658.  Is  the  wood  much  more  expensive  than  the  an- 
tliracite  coal? — Yes,  it  costs  more  to  make  brown  malt 
than  it  does  pale. 

5659.  The  black  malt  is  produced  by  roasting  in  oylin- 
'ders  ? — Yes  ;  pale  malt  is  made  first,  and  then  put  into 
cylinders. 

5663.  And  there  is  no  distinction  between  the  malts 
afterwaaxis  put  into  cylinders? — Can  you  put  any  malt 
into  the  cylinders  ? — ^You  could  do  so,  but  the  malt  that 
is  put  into  cylinders  for  black  malt  does  not  require  the 
same  amount  of  germination  and  flooring  that  making 
jiale  malt  does.    You  curtail  the  flooring. 

5651.  In  ihe  cylinders  it  is  not  exposed  to  fumes  from 
llie  fire  at  all  ?— No. 

5662.  (Br.  Whii-elegge.)  But  it  has  been  exposed  to 
the  fumes  at  an  earlier  stage? — It  has.  It  is  made  into 
pale  malt  to  begin  with. 

5663.  Do  you  know  of  maltings  where  a  pneumatic 
ystem  is  adopted  ? — Yes.  I  have  one  of  mj'  own.  The 
■ystem  to  start  with  up  to  th^e  cistern,  is  the  same. 
.\.fter  leaving  the  cistern  the  grain  is  put  into  drums 
or  squares  and  cold  air,  or  moist  air  is  drawn  through 
the  grain.  It  is  then  laid  on  the  kilns  exactly  in  the 
name  way  as  in  ordinary  floor  malting,  and  the  same 
orocess  proceeds  as  in  the  ordinary  floor  process. 
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5654.  Laid  on  a  floor  IJir^ugh  which  the  fumes  pass  ?  Mr.  H.  A. 
—Exactly  the  same  way  as  the  ordinary  floor  system  of      l  mjlvr. 
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5665.  AMiat  is  the  effect  of  the  pneumatic  system? —  

By  it  you  car^  malt  aM  the  year  round,  whereas  in  the 
ordin  iry  floor  process  you  have  to  malt  when  the  weather 
is  suita.ble. 

5666.  I  understand  the  floor  process  is  used  in  connect 
tion  with  the  pneumatic  system  ? — It  is. 

5667.  But  still  the  pneumatic  system  allows  you  to 
go  on  with  the  malting  in  very  hot  weather  or  cold 
weather  ? — ^Yes. 

5668.  I  do  not  quite  understand  how  the  pneumatic 
system  has  that  effect  ? — It  enables  you  to  malt  all  the 
year  round  if  you  wish  ;  whereas  you  cannot  do  that  on 
the  ordinary  floor  process. 

5669.  (Sir  William  Church.)  The  pneumatic  system  is 
a  dilfereiit  process  during  the  germination  of  the  grain  ? 
—Yes. 

5670.  Not  in  the  dtying? — No,  in  the  germination 
only. 

5671.  (Chairman.)  Where  does  the  germination  take 
place? — In  the  drums  or  squares. 

5672.  It  does  not  take  place  on  the  open  floors  ? — No. 

5673.  All  the  kilning  is  exactly  the  same? — Yes.  In 
some  cases  drums  are  used  for  kilning,  but  it  is  not 
thought  much  of. 

5674.  Does  the  dnim  revolve? — Yes,  slowly. 

5675.  Does  that  interfere  witli  the  germination? — No, 
if  you  mean  in  the  germination  drum. 

5676.  Does  the  pressure  and  temperature  differ  from  Piienmati(J 
that  of  the  atmosphere  in  the  pneumatic  system  ? — ^We  malting  a.s 
can  work  at  a  given  temperature,  whatever  you  want  to  employeil  i 
pretty  well.  England  m 

5677  (Dr.  Whitelegge.)  Would  th,e  use  of  this  system  in  q,Ji^arsem 
anv  way  lessen  the  risk  of  arsenical  poisoning  ? — Not  at 
all. 

5673.  (Chairman.)  There  is  no  malting  on  the  pneu- 
matic system  carried  out  so  that  the  products  of  com- 
bustion io  not  reach  thie  malt  ? — No,  I  do  not  think  there 
are  in  o'lr  part  of  the  world.   In  Germany  it  is. 

5679.  In  Geiuiany  the  pneumatic  system  is  carried  on 
and  finished  without  exposure  to  the  fumes? — I  believe 
SO',  but  I  do  not  think  that  process  would  answer  in 
England.  We  could  not  produce  the  malt  that  the 
brewer  would  like,  thicre  would  be  no  finish  to  it.  I 
have  never  .seen  any  of  the  malt  I  have  seen  made  in 
Germany  which  would  suit  the  London  or  Burton  brewer 
at  all. 

5630.  Why  not  ?  Does  not  it  make  good  beer  ? — A  diffe- 
rent class  of  beer  altogether. 

5631.  You  do  not  approve  of  German  beer? — ^I  like  it  Fumes  of  k 
verj-  .iiuoh,  but  it  is  a  different  class  of  stuff  altogether,     nefiled  for 

fla.vour  of 

5682.  (II/?-.  Cosmo  Bonsor.)  The  flavour  of  malt  comes  f^n-lish  he 
froni  the  kiln  drying? — Yes,  altogether,  and  it  is  in  the 
finish  that  the  value  of  malt  is  ascertained. 

5683.  (Chairman.)  In  the  GeiTOan  beer  produced  by 
tliiis  pneumatic  system  without  exposure  to  the  fumes  of 
oomlbustion,  there  is  not  at  all  the  same  flavour? — Not 
at  all,  it  is  a  different  tiling  altogether. 

5684.  Bavarian  beer  and  Vienna  beer  are  made  of  malt 
kilned  in  the  same  way  thiat  we  do  it  in  this  country  ? — 
No. 

5685.  Are  they  supposed  to  be  made  of  malt  not  ex- 
po-sed  to  the  fumes  of  combustion  at  all? — I  believe  so 
ill  most  cases. 

5686.  And  lager  beer  ? — ^I  believe  so,  but  I  am  no 
authority  on  that  subject. 

5637.  (Sir  WiUiam  Church.)  By  exposing  it  to  higher 
temperature,  could  not  you  get  the  same  charring  in  the 
cylinders  you  do  from  the  direct  fumes  ? — Are  you  speak- 
ing of  malt  dried  on  the  kiln  ? 

5688.  I  am  speaking  of  malt  dried  in  cylinders  like 
German  malt  ? — I  h,ave  never  seen  any  successful  opera- 
tions in  that  way,  and  I  have  seen  a  good  many. 

5689.  The  peculiar  flavour  of  English  malt  is  not  due  to 
a  charring  of  the  malt  itself,  but  is  due  to  the  actual  addi- 
tion of  the  flavour  from  the  fume? — I  think  so,  I  should 
put  it  that  waj-. 

5690.  (Chairman.)  Ls  there  any  flavour  from  anthra- 
cite ? — Not  that  I  know  of. 
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5691.  We  know  the  peat  reek  in  Scotland  where  the 
flavour  is  diistinctly  different? — Yes. 

5692.  (Sir  fVilliam  Church.)  If  it  is  only  cfctaineLt  from 
charring  of  the  malt  that  would  be  a  matter  of  regukt- 
ing  the  temperature  in  the  cylinders  ? — ^Yes.  Anyho-w  the 
malt  dried  in  cylinders,  and  not  exposed  to  the  fire  is  at 
the  present  time  thought  to  be  of  no  use. 

5693.  That  I  folloiw-  ;  but  I  wanted  to  know  wh,ether 
you  could  give  us  ajiy  evidence  that  that  was  due  to 
alteration  in  the  composition  of  the  malt  itself,  or  due 
to  the  addition  to  the  malt  of  something  obtained  from 
the  fuel.  For  instance,  with  wood  you  must  get  a  good 
deal  of  what  are  called  empyreumat'c  oils  added  ? — I  have 
no  knowledge  of  that. 

5694.  What  wood  is  used  chiefly  for  brown  malt  ? — 
Hazelwood,  ordinairy  faggots  kept  for  some  time. 

5695.  Are  any  woods  excluded  ? — No. 

5696.  WTien  you  say  hazelwood  you  mean  merely 
ordinary  underwood,  faggotted? — Yes,  it  is  a  difl'erent 
class  of  malt  altngeth.er. 

5697.  (Chairman.)  And  the  beer  has  a  different  class 
of  flavour? — ^Absolutely.  I  do  not  know  of  any  way 
of  drying  pale  malt  with  wood. 

5698.  {Sir  William  Church.)  I  am  wanting  to  see 
whether  the  flavour  of  brown  malt  is  added  by  the 
fuel  or  by  the  methods  in  which  the  malt  is  made  ? — 
No,  by  the  fuel  solely. 

5699.  The  flavour  of  it  is  produced  by  the  fuel  ? — • 
Certainly. 

5700.  Therefore  the  flavour  of  the  pale  malt  to  a 
certain  extent  is  produced  by  the  fumes  of  the  anthxa- 
cite  coal  or  the  coke  ? — I  should  say  so  certainly. 

5701.  Do  you  exclude  fir  for  instance  from  the  wood 
you  burn? — Yes,  we  use  nothing  else  but  hazelwood. 

5702.  Hazelwood  is  distinct  from  ordinary  under- 
wood?— ^We  have  to  have  it  as  we  get  it  pietty  well. 

5703.  Tou  do  not  use  particular  wood?  Beeohwood 
would  contain  a  much  larger  amount  of  substances 
like  creosote  than  really  nut  wood  ? — Yes ;  we  buy  it 
as  well  as  we  can. 

5704.  Hazel  is  the  trade  name  for  it,  but  it  is  an 
underwood? — Yes,  it  gets  a  mixture  of  other  stuffs  in 
with  it. 

5705.  You  would  exclude  fir? — Yes,  we  should;  we 
could  not  get  it  to  begin  with. 

5706.  (Chairman.)  Would  you  object  to  it  if  you  had 
it? — I  think  very  likely  we  should. 

5707.  (Mr.  Cosmo  Bonsor.)  Have  you  ever  tried  it  ? — 
No,  I  have  never  tried  it. 

5708.  (Chairman.)  Is  there  anything  else  that  occurs 
to  you  besides  what  you  have  told  us? — I  do  not  think 
so. 

5709.  (Sir  William  Church.)  You  said  the  trade  was 
upset  rather  by  this  scare,  but  you  would  think  that 
it  was  improper  that  such  an  amount  of  arsenic  should 
be  aded  by  the  fumes  of  coke  as  to  produce  considerably 
more  than  one-twentieth  grain  of  arsenic  in  a  gallon 
of  beer  ? — I  cannot  think  there  is  any  arsenic  in  malt 
to  cause  any  harm. 

5710.  It  has  been  shown  that  the  beer  brewed  with 
malt  alone  without  glucose  in  it,  one  sample  especially 
contained  as  much  as  one-seventh  of  a  grain  per  gallon  ? 
— There  may  in  some  cases  be  a  very  bad  piece  of  coal 
or  coke  which  may  produce  that,  but  I  do  not  think 
generally  it  can  happen  so.  There  is  no  devilry  of  any 
sort  or  description  in  the  manufacture  of  malt,  every- 
body tries  as  far  as  I  know  to  produce  the  best  article 
he  can.    There  is  no  trick  in  the  trade. 

5711.  But  no  one  was  aw'are  untu  quite  recently 
that  the  use  of  gas  coke  opened  up  this? — It  has  been 
always  used  and  in  some  places  nothing  else.  In  the 
North  and  Midlands  they  never  used  anything  else  for 
years.  In  Burton  where  they  make  the  finest  malt,  and 
are  supposed  to  make  the  finest  beer,  they  never  used 
anything  else  for  years. 

5712.  I  believe  they  used  oven  coke  a  good  deal  at 
one  time? — ^And  gas  coke,  too. 

5713.  Gas  coke  was  not  so  abundant  once  as  it  is 
now,  and  we  have  it  in  evidence  that  oven  coke  con- 
'■ains  very  much  less  arsenic  than  gas  coke  ? — I  believe 
that  is  so. 

5714.  You  yourself  say  you  would  use  oven  coke? — I 
should  in  preference. 

571.5.  Do  you  think  there  is  no  dari'^er  *^^hen  wLorr' 
4570. 


gas  coke  is  used  without  any  restriction  ?— I  think  an  J//-.  H.  A. 

inferior  gas  coke  would  be  very  likely  detrimental.  I  Tni/lor. 

think  inferior  coal  would  be  also  detrimental,  there  "  -T^^,, 

is  no  good  in  using  it,  and  if  you  prohibit  it  it  would  -^l"' 
be  a  very  good  thing. 

5716.  (Chairman.)  It  has  been  suggested  that  ga' 
coke  from  one  district  in  England  was  practically  free 
from  arsenic,  but  that  in  another  district  the  ordinary 
gas  coke  contained  a  good  amount  of  arsenic.  Have 
you  experienced  anything  like  that? — No;  we  use 
nothing  else  but  anthracite  coal  in  our  district. 

5717.  (Vr.  Whitelegge.)  In  what  way  do  you  suggest  Maxiuium 
that  a  standard  ought  to  be  fixed? — ^As  anthracite  coal  iiuauiity  of 
cannot  be  guaranteed  free  from  arsenic  absolutely,  1  ptvmissible 
would  suggest  some  standard  of  limit  which  the  maltster  ar.-euic  in 
may  work  to.  '"'^'t  should 

rrrrio    i    j      i     i    ^       ,  he  olficially 

o/lo.  A  standard  of  anthracite  coal  or  a  standard  of  fixt'il. 
what  ? — Arsenic. 

5719.  Arsenic  in  the  malt  or  in  the  coal  1 — In  the 
malt.  I  do  not  think  you  can  produce  malt  absolutely 
free  from  arsenic  for  the  very  good  reason  that  coal  is 
not  absolutely  free. 

5720.  Would  you  not  agree  that  it  is  desirable  to 
exclude  even  the  least  trace  of  arsenic  that  can  be 
done? — do  not  think  it  could  be  done. 

5721.  Would  it  be  desirable  ? — Certainly ;  but  I  do 
not  think  it  can  be. 

5722.  If  there  is  a  variety  of  anthracite  ooal  free  from 
arsenic,  would  you  agree  that  it  is  preferable  to  use 
that  rather  than  an  anthracite  coal  containing  a  little 
arsenic  ? — Certainly. 

5723.  Would  there  not  be  danger,  if  a  standard  were 
introduced,  of  suggestion  that  it  was  immaterial  whether 
the  arsenic  below  that  minimum  were  excluded  or  not  ? 
— No  ;  I  do  not  think  so. 

5724.  Do  you  think  it  is  necessary  for  maltsters  who 
use  anthracite  coal  to  examine  for  arsenic  ? — I  do  not 
think  it  is,  if  you  ask  me,  although  we  do  it  now. 

5725.  If  there  w-ere  a  standard,  what  would  you  pro- 
pose the  maltster  should  do  ?  Test  his  malt  from  time 
to  time?— We  do  that  now. 

5726.  But  not  to  give  any  special  attention  to  the 
coal  ? — No,  cei-tainly  not ;  he  might  have  it  analysed  to 
start  with. 

5727.  Have  you  any  suggestion  to  make  as  to  the 
amount  of  arsenic  that  should  be  specified  on  a  standard 
if  any  were  specified  ? — I  could  not  say  that,  but  I  think 
you  can  produce  malt  if  dried  by  good  anthracite  coal, 
practically  free  from  arsenic.  I  do  not  think  you  can 
guarantee  it — that  is  my  point. 

5728.  What  would  be  the  object  of  the  standard — to 
enable  the  maltster  to  give  a  certificate  that  the  arsenic 
did  not  exceed  a  given  standard  ? — Precisely. 

5729.  (Sir  William  Hart-Dyke.)  You  mean  yoxi  can 
guarantee  the  standard,  but  you  have  a  difficulty  to 
guarantee  an  absolute  freedom  from  arsenic? — We  are 
advised  that  we  cannot  get  it  absolutely  free. 

5730.  (Mr.  Cosmo  Bonsor.)  If  some  public  authoritj' 
were  to  settle  the  standard,  do  you  think  every  maltster 
could  keep  practically  below  it? — Yes  ;  that  is  what  I 
think  should  be  done — that  is  my  point. 

5751.  (Chairman.)  Your  own  chemists  could  lest  it 
and  keep  it  out  at  the  right  time? — I  think  so.  We 
continue  to  have  our  malts  analysed  for  arsenic  horr. 
time  to  time,  and  we  endeavour  to  keep  within  that 
standard. 

5732.  (Dr.  li'hitelcgge.)  And  always  with  negative 
results.  You  told  us  that  the  malt  samples  had  never 
been  found  to  contain  any  arsenic  whatever? — I  was 
only  quoting  my  own  instance. 

5733.  The  malt  had  been  frequently  examined  and 
you  never  found  arsenic  ? — Yes,  we  were  at  it  every  day, 
W"e  are  asked  to  guarantee  malt  and  keep  it  free  from 
arsei'iie. 

5734.  (Chairman.)  What  quantities  of  malt  are  taken 
in  the  chemist's  test  ?— A  very  small  proportion. 

5735.  Have  you  thought  of  having  a  still  more  sear(-h- 
ing  test  of  a  larger  quantity  ? — No. 

5736.  Do  you  thinlt  that  the  freedom  from  any  trace 
of  arsenic  in  the  samples  you  gave  is  practically  suffi- 
cient?— I  think  so,  certainly.  I  do  not  see  how  you  can 
do  it  in  any  other  way.  In  our  own  business  we^  are 
endeavouring  as  far  possible  to  work  within  (hosr 
lines. 
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t)737.  (Sir  William  Church.)  Do  you  know  what  quan- 
tity your  analyst  uses  in  the  sample  ? — No,  1  do  not. 

5758.  You  do  not  know  whether  he  examines  half  a 
pound  or  a  pound? — I  could  not  tell  you.  I  should 
think  less  than  half  a  pound. 

5739.  (Chairman.)  The  quantity  tested  is  of  very 
great  importance  ? — The  sample  is  drawn  from  a  large 


bulk  of  stuff,  a  thousand  quarters  of  malt.  We  draw 
a  sample  from  the  bin,  and  an  average  sample  is  sent 
up  to  be  analysed  ;  we  can  do  it  in  no  other  way. 

^  26  Apr.  19( 

5740.  But  the  quantity  the  analyst  actually  uses   '- — 

would  be  of  great  importance  ?— I  do  not  know  what  he  Method  of 
uses,  but  I  should  think  less  than  half  a  pound.    It  is  ?.^™r^'"S 
a  very  small  quantity. 


Mr.  H.  A 

Taylor. 


malt. 


Mr.  CoRNELitrs  O'Stjllivan,  called ;  and  Examined. 


Mr.  C. 


Miiiutii 
quantities  of 
arsenic  in 
Burton  beers 


attributed 
mainly  tj 

CO  I  I  <  : ; ' 
malt. 


Use  of  gas- 
coke  dis- 
continued. 


5741.  (Chairman.)  You  are  a  Fellow  of  the  Royal 
Society? — Yes. 

5742.  And  you  undertake  the  scientific  and  chemical 
work  for  Messrs.  Bass  and  Co.  ? — Yes,  at  Burton-on- 
Trent. 

5743.  You  have  some  information  to  give  us  on 
certain  points  we  are  enquiring  into? — Information 
has  been  asked  of  me  on  the  following  points  :  — 

(1)  As  to  precautions  which  in  your  Burton  ex- 
perience have,  in  view  of  recent  events,  been  con- 
sidered necessary  or  desirable,  to  guard  against 
the  introduction  of  arsenic  into  beer,  by  any  in- 
gredient (sugars,  malts,  etc.). 

(2)  How  far,  in  your  experience,  it  has  been 
found  practicable  to  eliminate  risk  of  introduction 
of  minute  quantities  of  arsenic  into  beer ;  and 

(2a)  Any  other  matters  within  the  reference  of 
'the  Commission. 

in  reply  thereto  I  may  say : 

(1)  When  it  became  known,  through  the  daily  papers, 
about  the  23rd  of  last  November,  that  arsenic  was 
found  in  some  beers,  although  the  source  whence  it 
was  derived  was  clearly  indicated,  it  was  deemed  de- 
sirable, as  a  precautionary  measure,  by  the  Burton 
brewers,  in  common,  no  doubt,  with  the  brewers  all 
over  tlie  country  that  every  source  by  which  arsenic 
could  be  introduced  into  beer  should  be  carefully  ex- 
amined ;  and,  as  the  -sugars  of  dilierent  kinds,  em- 
ployed as  malt  substitutes,  were  the  sources  chiefly 
implicated,  at  least  to  begin  with,  the  use  of  these  was 
discontinued  in  most  cases,  at  once,  although  examin- 
ations have  since  shown  the  precaution  unnecessary  ; 
the  sugars,  as  a  rule,  have  been  found  free  from  arse- 
nic, or  at  least  practically  so.  Further,  it  was  con- 
sidered desirable  that  all  beers  in  stock  should  be 
examined  by  the  local  staffs  and  by  outside  authori- 
ties. Burton  brewers  have,  as  a  rule,  competent 
<;Lemists  on  their  staff,  and  those  who  have  not 
employ  such  men  outside.  The  general  results  were  that 
the  beers  were  declared  practically  free  from  arsenic. 
fiut  when  developments  took  place,  and  when  the  acade- 
mical side  of  the  question  took  the  place  of  the  prac- 
tical one,  it  was  found  there  was  yet  something  to  learn 
as  to  the  presence  of  minute  quantities  of  arsenic  in 
befei  and  as  to  the  sources  thereof.  It  was  observed 
that  in  some  of  the  beers  these  minute  quantities  of 
arsenic  were  greater  than  in  others.  The  cause  of 
this  was  enquired  into,  and  it  was  soon  established 
-that  malts  dried  with  a  proportion  of  gas-coke_  con- 
tained !iiuch  more  arsenic  than  malts  dried  with  a 
proportion  of  oven-^ioke.  These  fa^-ts  were  confirmed 
by  outside  observation.  The  use  of  these  malts  was  at 
oKce  discontinued,  and  as  a  further  precautionary 
ineasure,  even  oven-coke  was,  as  a  rule,  discarded 
and  the  cleanest  anthracite  alone  employed.  For 
many  years  Burton  brewers  have  used  little  or  no  gas- 
coke^  for  the  simple  reason  that  it  imparted  a  smolry 
disagreeaWe  flavour  to  the  malt,  which  was  carried  to 
the  beer.  Of  course,  as  far  as  practical,  they  bought 
no  such  malt.  But,  inasmucli  as  outside  maltsters 
recognised  this  fact  care  was  taken  by  them  to  eliminate 
the  flavour  by  selecting  the  gas-coke  they  employed  so 
that  in  most  cases  it  was  impossible  from  the  odour 
alone  to  distinguish  gas-coke  dried  malt  from  any 
other.  It  appears,  however,  that  the  selection  of  the 
non-flavour  giving  varieties  of  gas-coke  did  not  al«o 
eliminate  the  arsenic-containing  one?.  Hence,  it  was 
deemed  desirable  to  discontinue  the  use  of  all  outside 
malts,  until  they  were  tested  and  found  to  be  prac- 
tically free  from  arsenic. 

All  these  precautions  notwithstanding,  it  was  still 
observed  that  all  the  beers  were  not  absolutely  free 
from  .arsenic,  when  the  rigorous  test  was  applied; 
qt)  intities  varying  between  1-lOOth  to  l-5p0th  grain 
jjer  gallon  and  practical   -juritv  were  certified  ti^  by 
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competent  authorities.  I  may  mention,  as  an  example, 
that  I  have  had  examined  by  a  leading  authority,  with 
whom  our  own  observations  are  in  broad  agreement, 
32  samples  of  different  beers,  the  products  of  some  of 
the  chief  breweries  of  England,  Ireland  and  Scot- 
land, and  of  Holland,  with  the  results  that  they 
contain  quantities  of  arsenic  trioxide,  varying  between 
l-50th  of  a  grain  per  gallon  and  practically  nil. 

The  nil  samples  amount  to  3  in  the  32,  and  I  believe 
two  of  these  are  part  sugar  beers,  or  beers  brewed 
with,  part  grite,  made  from  flaked  maize  or  rice. 

This  being  the  case,  the  cause  of  it  and  the  means  of 
obviating  it  had  to  be  sought  for.  An  examination  of 
malt  dust,  i.e.  the  dust  obtained  on  screening  and 
fanning  the  malt  after  the  grosser  rootlets  had  been 
eliminated,  showed  that  it  contained  much  more  arse- 
nic than  the  malt  iself ;  hence  it  has  been  decided  to 
put  up  apparatus  containing  brushes  and  screens  of  the 
highest  efficiency.  They,  I  believe,  v/ill  still  further 
reduce  the  infinitesimal  quantities  of  arsenic  in  beers,  ^ 
but  I  cannot  hope  that  they  will  be,  thereby,  absolutely  '|| 
eliminated. 

Hops  have  also  been  carefully  examined,  and  al-  Hopsaln| 
though  many  growths  have  to  be  rejected  in  conse- 
quence of  the  large  quantity  of  free  sulphur  they  con- 
tain, very  few  samples  have  been  found  to  contain 
arsenic,  in  fact,  they  may  so  far  be  said  to  be  abso- 
lutely free.  As,  however,  sulphur  washes  are  used 
during  their  growth,  as  they  are  frequently  treated 
with  free  sulphur  when  maturing,  and  as  sulphur  is 
used  in  the  kiln  fires  during  drying,  it  would  not  be 
surprising  if  hops,  too,  will  on  further  investigation 
be  found  to  supply  their  quota,  however  small,  of 
arsenic  to  beers.  This  is  also  a  contingency  against 
which  brewers  will,  of  course,  have  to  guard. 

(2)  I  have  indicated  above  the  precautions  taken 
which  were  considered  desirable  with  the  view  of 
eliminating  the  risk  of  introducing  even  minute  quan- 
tities of  arsenic  into  beers  and  partially  the  results 
that  might  be  expected.  All  the  precautions  taken 
have,  I  believe,  led  to  a  large  diminution,  but  I  can- 
not say  that  they  have,  so  far,  effected  complete  elim- 
ination in  all  cases. 

I  believe  it  can  be  shown  that  beer  must  have 
contained  minute  quantities  of  arsenic  from  time 
immemorial,  but  I  believe  there  is  no  evidence  that 
any  effects,  injurious  to  health,  attributable  to  this 
■quantity  of  arsenic,  has  so  far  been  recorded. 
Methods  for  the  detection  of  arsenic  in  beer  are  given 
in  analysis  books,  but  it  is  fairly  clear  that  this  arse- 
nic is  supposed  to  be  introduced  by  accident  or  mali- 
cious intent. 

I  do  not  wish  to  deal  with  the  methods  of  determin- 
ation of  minute  quantities  of  arsenic.  I  may  say, 
however,  that  I  believe  they  are  in  some  hands 
broadly  satisfactory,  as  far  as  they  go,  but  I  am 
strongly  of  opinion  this  matter  should  be  treated  as 
the  water  commission  treated  the  pure  water  question, 
that  is,  institute  an  enquiry  into  it  with  Governmental 
authority,  so  that  practical  methods  may  he  established 
and  uniform  results  insured. 

(2a)  Should  there  be  any  other  points  within  the 
reference  upon  which  the  Commission  may  wish  to 
examine  me,  I  shall,  in  duty  bound,  be  glad  to  give 
all  the  information  within  my  knowledge. 

5744.  (Sir  William  Hart-Byhe.)  I  suppose  you 
naturally,  in  common  with  all  those  connected  with 
this  trade,  took  great  alarnn  when  the  news  became 
known  of  this  ep:d,-^mic  at  Manchester? — do  not  think 
I  would  admit  the  word  "alarm."  We  certainly  be- 
came nervous  at  the  matter,  but  inasmuch  as  from 
time  immemorial  we  have  never  observed  any  evil 
effects  from  the  use  of  moderate  quantities  of  beer  we 
did  not  feel  that  as  far  as  we  were  concerned,  e.specially 
considering  the  materials  we  employed,  tVere  was  very 
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wtneil'lo  Sear,  or  at  least  that  there  wajs  anj-tliing  to  be 
'U'l'-x.i     -alarmed'  at, 

„.  Yd,  11  S745.  Were  you  in  the  habit  of  using  glucose  in  any 
shai>e  ? — Tes. 

1,1  turn  ot     5745.  Could  you  tell  the  Ck^mimission  in  what  pro- 
poilions  you  used  it? — Taking  it  all  and  all  probably 
'  '  ■  .about  2^  per  cent,  upon  the  malt. 

5747.  The  rest  being  malt?— Yes. 

5743.  And  what  steps  did  you  take  for  the  future 
security  against  poisoning? — We  immediately  examined 
the  glucose  as  a  preliminary  step,  and  then,  lest  in 
the  past,  not  having  examined  the  glucose,  any  of  the 
.stock  might  have  been  brewed  with  arsenical  material, 
the  beers  that  bad  already  been  produced  were  care- 
fully examined  until  they  were  declared  free.  That  is 
as  far  as  my  firm  is  concerned,  but  I  think  I  am 
speaking  broadly  for  the  district  of  Burton-on-Trent. 
I  think  it  would  be  scarcely  fair  to  speak  only  of  my 
iirm.  I  would  have  it  understood  I  am  speaking  for 
the  brewers  of  the  district  as  far  as  it  is  within  my 
Ivnowledge. 

5749.  Burton  brewers  have  competent  chemists  on 
their  staff? — Yes,  and  the  smaller  brewers  employ 
•outside  men. 

5750.  They  wotild  call  them  in  for  emergency  or  on 
occasion  to  do  the  work  ? — ^As  a  fact,  probalbly  two 
•or  three  of  the  smaller  brewers  have  certain  consulting 
brewers  and  chemists  in  common.  They  fee  them  by 
the  year  and  on  the  amount  of  analysis  they  do  after- 
wards. So  that  they  are  really  and  practically  quite 
•safe. 

5751.  (Professor  Thorpe.)  You  mean  they  have  a 
retaining  fee? — ^Yes. 

5752.  (Sir  William  Hart-Dyke.)  The  general  results 
in  the  initial  stages  of  your  enquiries  for  arsenic  were 
good? — ^As  far  as  the  methods  of  analysis  at  first  em- 
ployed were  concerned,  the  declaration  by  ourselves 
<LS  well  a.s  by  one  of  the  best  ajialytical  chemists  in 
England  were  on  the  side  of  practical,  if  not  absolute 
purity. 

5753.  Later  you  found,  did  you  not,  some  change  took 
place  with  further  developments? — That  is  so. 

5754.  Oould  you  tell  the  Commission  a  little  more 
as  to  what  steps  you  took  then  ? — It  was  then  of  course 
necessary  to  discover  the  sources  from  which  these 
minute  quantities  of  arsenic  were  introduced  into  the 
beer.  To  begin  with  I  may  say  it  was  very  difficult 
to  satisfy  ourselves  they  did  exist  there.  However, 
as  time  went  on  there  was  no  difficulty  in  establishing 
the  fact,  and  then  it  was  necesary  to  determine  from 

J  what  source  these  traces  were  derived.  The  different 
attri  varieties  of  malt  employed  were  examined,  and  as  a 
i  mainlv  '^^'^^'^  stated  that  the  malts  which  were 

s  coke,  impoi'ted  from  outside  sources  showed  a  larger  quantity 
of  arsenic  than  those  produced  in  the  town  itself. 
Therefore  from  the  effect  to  the  cause  was  a  very 
short  step.  Enquiry  showed  that  most  of  the  bought 
malts  were  dried  with  gas  coke,  or  partially  with  gas 
coke,  and  as  a  rule  that  the  malts  made  in  the  town 
were  dried  with  anthracite  and  oven  coke,  anthracite 
being  used  in  larger  quantities  proba'bly  than  else- 
where. Hence  it  was  a  fair  conclusion  that  the  source 
of  the  arsenic  in  the  malt  was  the  coke.  The  brewers 
therefore  making  their  own  malts  rejected  the  coke 
altogether,  and  used  nothing  but  anthracite. 

coke  5755.  [Chairman.)  Formerly  they  had  used  gas  coke 

gj^e  and  oven  coke? — ^In  some  of  the  firms  of  BurtOn-on- 
ctidiialile  Trent  I  believe  gas  coke  was  used  to  some  extent,  but 
mr  to  I  eannot  say  it  was  used  to  any  large  extent,  because 
the  flavour  of  gas  coke  beer,  unless  the  gas  coke  is 
yeiy  carefully  selected,  is  objectionable. 

5756.  (Sir  William  Bart-Dyke.)  Smoky  is  it  not?— 
Quite  so. 

5757.  I  suppose,  generally  speaking,  as  regards  the 
breweries  with  which  you  are  connected,  your  opinion 
is  that  if  mischief  were  to  arise  it  would  come  from  the 
use  of  gas  coke? — It  would  be  very  difficult  to  say  that 
altogether  because  we  have  no  definite  experience,  and 
we  have  no  definite  evidence  as  to  what  variation  may 
take  place  in  the  composition  of  anthracite  or  in  the 
composition  of  oven-made  coke.  It  would  be  almost 
impracticable  to  answer  your  proposition  at  the  present 
time. 

5758.  You  think  there  would  be  greater  security  in 
the  use  of  anthracite  than  in  oven  coke? — I  do  not 
think  there  is  any  large  amount  of  evidence  for  that 
at  the  present  time;   I  believe  oven  coke  can  be  got 
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quite  as  clean  as  anthracite.    I  have  found  large  q;iHii-     ■  j/;.;  q 
titles  of  malt  made  from  mixtures  of  oven  coke  cii:d  .  o'Jadivan. 

antliracite  quite  as  pure  as  those  made  from  anthraiits   

alone.  26  Apr.  1901. 

5759.  Given  the  three  species  of  fuel,  anthracite,  Oven  coke 
oven  coke,  and  gas  coke,  if  you  are  asked  to  eliminate  and 
from  those  three  the  most  dangerous,  you  would  elimin-  anthracite 
ate  gas  coke?— Yes,  certainly.    And  I  think  the  cvi=  compare. I. 
dence  at  the  present  time  so  far  is  against  oven  coke 

too,  and  is  strongly  favourable  to  anthracite,  but  the 
time  at  the  disposal  of  those  persons  who  are  investi- 
gating the  question  has  been  so  short  that  the  quantity 
of  evidence  is  not  sufficiently  great  to  come  to  any 
absolute  decision  on  the  point. 

5760.  You  say  for  many  years  the  Burton  brewers 
have  used  little  or  no  gas  , coke  on  account  of  this  smoky 
disagreeable  flavour? — ^That  is  so. 

5761.  You  said  outside  maltsters  recognise  this  fact, 
and  action  was  taken  by  them  to  eliminate  the  fl.^vour 
by  selecting  the  gas  coke  they  employed  so  that  in 
most  cases  it  was  impossible  from  the  odour  alone  to 
distinguish  gas  coke  dried  malt  from  any  other? — I 
believe  that  is  really  so. 

5762.  But  that  the  selection  of  a  know  n  flavour-giving 
varieties  of  gas  coke  did  not  altogether  eliminate  the 
arsenic  containing  varieties,  and  therefore  it  was  de- 
sira:ble  to  discontinue  the  use  of  all  outside  malts 
altogether? — That  is  so  in  my  experience.  Practically 
the  outside  malts,  malts  that  have  not  been  made  by 
ourselves,  are  not  used  at  the  present  time  except  in 
probably  two  cases  in  which  the  malt  is  found  to  be 
absolutely  free,  and  these  malts  are  also  known  to  be 
anthracite  dried  malts. 

5763.  You  have  had  a  large  number  of  samples  of 
different  beers  tested,  have  you  not? — ^Yes. 

5764.  You  said  "by  a  leading  authority."  Could  you 
tell  us  more  about  the  application  of  the  test  and  give 
the  authority? — ^Do  you  think  it  is  necessary,  sir? 

5765.  (Mr.  Cosmo  Bonsor.)  Was  it  the  Marsh  test 
of  the  Reinsch  test? — The  Marsli  test,  the  Berzelins 
Marsh.  He  used  sulphuric  acid  in  greater  part  with 
a  little  nitric  acid  so  as  to  eliminate  as  much  as  possible 
the  organic  matter.  I  v.'ill  tell  you,  if  you  wish,  that 
it  was  the  firm  of  Calvert  and  Thomson  of  Manchester. 

5766.  I  think  they  have  made  testing  for  arsenic  Arsenic  in 
rather  a  special  part  of  their  business  ? — As  far  as  I  carpet^, 
know  Mr.  William  Thomson  has  had  a  great  deal  to  do 
with  the  testing — at  least  I  have  it  from  hearsay  that 
he  has  had  a  great  deal  to  do  with  the  testing 
for  minute  quantities  of  arsenic  in  cloth,  carpets,  and 
such  things,  because  it  is  said  there  are  some  countries, 
for  example,  Noi-way  and  Sweden,  where  they  will  not 
allow  a  carpet  introduced  into  the  countiy  containing 
more  than  l/600th  of  a  grain  of  arsenious  acid  to  the 
square  foot.  I  do  not  give  it  upon  my  authority  ;  I  have 
only  heard  it  said. 

5767.  (Chairman.)  Mr.  William  'Thomson  has  been 
testing  for  carpet  manufacturers  ? — That  is  my  informa- 
tion ;  I  have  been  so  infonned. 

5768.  How  was  the  arsenic  supposed  to  get  into  the 
carpets  ? — By  the  dyes,  I  daresay. 

5769.  (Sir  William  Hart-Dyke.)  You  say  out  of  all 
these  32  samples,  those  containing  none  whatever  were 
only  three  ? — That  is  the  report. 

5770.  And  that  two  out  of  those  three  were  beers  in 
the  composition  of  which  sugar  has  taken  a  part  ? — That 
is  the  inference  in  consequence  of  the  breweries  from 
which,  they  are  derived. 

5771.  They  came  from  breweries  in  which  sugar  is 
used  ? — Yes,  where  it  is  used  as  a  malt  substitute. 

5772.  From  breweries  in  which,  in  no  case  malt  and 
hops  alone  are  used  ? — That  I  cannot  say  definitely, 
only  they  are  known  as  breweries  in  which  sugar  is  used 
as  a  malt  substitute. 

5773-4.  (Sir  William  Hart-Dyke.)  The  largest  quan- 
tity found  per  gallon  was  l/50th  of  a  grain? — ^Yes,  that 
is  so. 

5775.  Have  you  taken  some  trouble  to  examine  mal(  Arsenic  in 
and  malt  dust  or  combings? — We  have  examined  the  malt  dust, 
malt  dust  and  the  malt  itself  ;  by  the  dust,  I  mear 
the  matter  still  adhering  to  the  gprain  after  the  rootlet; 
or  combings  are  screened  out.  It  is  capable  of  beijia 
iltitachod  by  abrasion,  and,  as  a  fact,  when  oven  wc- 
scrcened  malt  is  moved  ;ibout  in  sacks,  a  considerable 
ouantity  of  it  becomes  loose  and  can  be  separated  by 
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Mr.  C  screening  and  fanning.  It  was  in  the  dust  thus  obtained 
O'iiullican.   I  found  much  more  arsenic  tlian  in  the  malt  itself. 
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5776.  When  you  say  "  dust ''  you  are  referring  to  the 
dust  and  rootlets,  the  result  of  the  screening  process  ? — 
I  am  referring  to  the  dust  obtained  by  abrasion  after 
the  rootlets  have  been  separated. 

5777.  You  said  "  examination  of  malt  dust,"  that  is 
the  dust  obtained  on  screening  and  fanning  the  malt 
after  the  grosser  rootlets  had  been  eliminated? — Yes, 
the  grosser  rootlets  formed  by  the  gei-mination  of  the 
seed  are  broken  off  by  machinery  and  separated  by 
brushes  and  fans  and  by  screens,  and  then  the  malt 
still  contains  matter  which  is  capable  of  being  removed 
from  its  coating  by  abrasion.  That  matter  is  the  dust 
which  I  say  was  examined  and  found  to  contain  more 
arsenic  than  the  malt  dust  itself. 

5778.  {Chairman.)  Was  the  portion  of  the  dust  con- 
taining the  rootlets  also  examined  for  arsenic  ? — I  have 
not  examined  them  nor  have  I  had  them  examined, 
but  J  should  say  that  they  would  be  as  likely  to  contain 
arsenic  upon  their  surface  as  the  malt  itself. 

5779.  {Sir  William  Hart-Dyke.)  You  say  you  decided 
to  increase  the  efhciency  of  this  process  ? — Yes,  we  are 
putting  up,  and  I  believe  most  of  the  maltsters  in  Eng- 
land are  putting  up,  brushing,  fanning,  and  screening 
machines,  so  as  to  attack  this  small  quantity  and  elimi- 
nate as  miich  as  possible  the  removeable  dust,  at  a  very 
considerable  expense,  too. 

5780.  That  is  your  experience  of  the  trade  at  present  ? 
— It  is  within  my  knowledge  in  certain  cases,  and  I 
have  it  from  hearsay  in  many  others.  There  is  no 
doubt  that  many  of  the  maltsters  in  England  have  malt 
on  their  hands  at  the  present  time  that  they  cannot 
sell,  and  everything  is  being  done  to  eliminate  the 
quantity  or  the  proportion  of  arsenic  that  may  be  con- 
sidered detrimental  to  the  malt.  That  is  absolutely 
within  my  experience. 

5781.  The  presence  of  arsenic  in  malt  at  all  or  in  this 
dust  after  screening  has  come  as  rather  a  surprise  to 
the  brewing  trade  and  malting  trade  1 — Absolutely  as  a 
surprise. 

5782.  There  was  no  suspicion  of  it  before? — Not  a 
suspicion  to  my  knowledge. 

5783.  {Chairman.)  I  gather  that  some  maltsters  have 
on  hand  malt  they  are  not  able  to  get  quit  of,  is  that 
because  of  arsenic  ? — So  I  am  informed. 

5784.  Before  the  scare  it  would  have  passed  as  a 
matter  of  course  as  good  malt  ? — Certainly. 

5785.  Do  you  know  at  all  how  much  arsenic  there  was 
in  any  of  that  malt? — I  should  not  like  to  say,  but  in 
some  cases  probably  as  much  as  1/lOOth  of  a  grain  to 
the  lb. 

5786.  {Mr.  Cosmo  Bonsor.)  What  would  that  show  in 
beer  ?— Taking  31bs.  of  malt  to  the  gallon  of  beer,  which 
is  a  little  above  the  average  gravity,  it  would  bring  it 
down  to  l/33rd  grain  per  gallon. 

5787.  (Professor  Thorpe.)  That  asstimes  it  all  went  in  1 
— Quite  so.  I  should  not  like  to  assume  it  for  the 
moment  though. 

5788.  {Sir  William  Hart-Dyke.)  Have  you  any  other 
suggestions  to  make  beyond  the  care  with  regard  to 
screening  ? — I  do  not  really  see  that  any  other  is  neces- 
sary. I  have  made  experiments  by  carefully  brushing 
malts  that  I  knew  were  moderately  contaminated,  con- 
taminated probably  as  high  as  1/lOOth  grain  to  the  lb. , 
and  when  these  malts  were  properly  brushed,  brushed 
as  efficiently  as  the  machines  being  put  up  can  brush  it, 
they  were  practically  free  from  arsenic.  I  do  not  mean 
to  say  that  if  a  man  took  51bs.  of  it  and  got  it  down  by 
jydrochloric  acid  aird  chlorate  of  potassium  he  might 
not  get  a  mirror  in  the  Marsh's  apparatus,  but  for  all 
practical  purposes  I  am  perfectly  sure  that  malt  would 
l)e  free  from  arsenic. 

5789.  To  your  mind  the  real  solution  of  the  difficulty 
and  the  way  to  get  security  for  the  consumer  of  beer 
•n  the  future,  is  to  have  this  malt  practically  and 
thoroughly  dealt  with  by  a  cleansing  process  ? — That  I 
believe  is  the  practical  way  out  of  the  difficulty  at  the 
present  time. 

579C.  The  fuel  question  is  of  course  one  of  the  most 
•mportant  elements  ? — As  a  matter  of  fact,  there  is  no 
evidence  so  far  that  any  arsenic  carried  into  beer 
through  the  malt  is  derived  from  any  other  source  than 
from  the  fuel.  That  mav  be  taken  as  a  fairly  approved 
fact,  I  think. 
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5791.  Would  you  suggest  that  if  it  were  proved  either 
through  this  enquiry  or  otherwise  that  gas  coke  is  far 
more  liable  to  cause  the  presence  of  arsenic  in  malt,  it 
would  be  necessary  to  go  so  far  as  to  forbid  the  use  of 
gas  coke  for  m.alting  ? — The  difficulty  in  my  mind  would 
be  how  to  prevent  it,  because  if  coke  at  edl  were  used 
you  could  not  put  the  key  upon  the  gas  houses  or  upon 
the  malt  houses,  and  it  would  be  very  difficult  to  pre- 
vent it  going  in.  You  would  have  to  get  a  good  many 
people  to  watch  it  to  handle  the  matter  in  a  practical 
way. 

5792.  But  do  you  think  that,  considering  all  that  has 
happened,  the  malting  trade  as  a  rule  would  us©  their 
utmost  endeavour  to  protect  the  consumer  of  beer  and 
are  now  inclined  to  use  anthracite  or  oven  coke  as 
much  as  possible? — I  am  perfectly  satisfied  that  there 
is  no  maltster  in  Britain  who  is  not  doing  everything 
he  knows  to  eliminate  the  traces  of  arsenic  that 
his  malt  may  contain,  and  that  therefore  if  it 
is  thoroughly  impressed  upon  him  that  there  is 
any  risk  of  the  introduction  of  arsenic  by  the  use  of 
any  fuel,  he  will  spare  no  trouble  to  eliminate  that  fuel. 
It  is  a  very  serious  loss  to  the  maltsters  of  this  country 
at  Ihe  present  time  to  have  the  amount  of  malt  I  hear 
they  have  on  their  hands,  and  cannot  sell  or  handle  in 
any  way  unless  some  means  is  devised  to  eliminate  a 
considerable  quantity  of  the  arsenic.  Therefore  to 
prevent  any  possibility  of  that  loss  of  money  in  the 
future  thoy  would  take  every  precaution  that  could  be 
possibly  taken  or  they  could  be  helped  to  take  by  the 
scientific  experts  from  outside. 

5793.  {Chai  man.)  The  malt  they  have  m  their  hands  Kenioval 
could  not  be  purified  by  any  rigorous  process  of  brush-  arsenic  b 
ing  ? — I  think  I  have  said  I  feel  quite  satisfied  that  with  brushing 
the  systems  of  brushing  that  are  being  devised  the 

larger  quantity  of  the  arsenic  will  be  eliminated. 

5794.  And  has  that  been  tried,  do  you  know,  on  the 
stock  in  hand  they  have  so  much  trouble  about? — I 
believe  it  has  to  some  extent,  but  it  takes  a  considerable 
time  to  have  these  brushes  made  and  there  are  only  a 
certain  number  of  men  in  the  country  who  have  the 
apparatus  for  making  them.  Therefore  it  takes  a  con- 
siderable time  before  they  will  be  in  proper  use.  I  feel 
inclined  to  think  myself  that,  except  for  the  stock  of 
malt  that  is  on  hand,  by  the  time  they  are  erected  they 
will  be  absolutely  unnecessary,  that  the  malt  dried  by 
anthracite  will  be  sufficiently  free  for  all  practical  pur- 
poses. 

5795.  In  the  public  interest  would  you  think  it  would  l^jstribut 
be  advisable  to  have  a  rule  about  the  fuel  used,  that  it  ar^en'c 
must  be  arsenic  free,  or  would  you  let  the  rule  for  the  ' 
security  of  the  public  be,  that  there  is  not  to  be  arsenic  ^  ^ 
in  the  malt,  or  the  double  security  that  the  fuel  is  to  be 
arsenic  free  and  the  malt  arsenic  free  ? — As  far  as  any 
security  of  the  fuel  being  arsenic  free  is  concerned,  I 
believ-3  it  is  a  proposition  outside  the  range  of  practical 
politics,  so  to  say.  It  is  out  of  the  range  of  practica- 
bility. You  get  a  seam  of  coal  100  yards  in  length  and 
take  blocks  out  of  different  lengths  of  that  seam, 
and  examine  it  for  any  one  of  the  constituents.  I  have 
had  to  do  it  for  tlie  amount  of  chlorine  tliat  the  seam  of 
coal  may  contain,  and  I  found  that  the  variation  was 
considerable.  If,  in  the  case  of  one  constituent,  1  ask 
why  not  in  the  case  of  the  other  ?  I  do  not  say  it  has 
been  done  for  arsenic,  but  I  have  not  the  least  hesitation 
in  saying  that  what  holds  good  for  one  small  proportion 
of  a  thing  will  hold  good  for  the  other,  and  the  seam  of 
coal  examined  its  whole  length  will  not  show  identically 
the  same  quantity  of  arsenic.  And  I  believe  if  it  did  .| 
we  have  no  methods  at  the  present  time  sufficiently  | 
accurate  to  determine  that  point  to  satisfy  all  condi-  | 
tions:-.  because  I  maintain  that  colour  tests,  tests  by 
comparison   although  right  enough  in  their  way,  until 

■one  can  weigu  and  measure— and  these  are  only  correct 
within  certain  limits — one  cannot  be  satisfied  that  there 
is  any  real  security  with  regard  to  accuracy. 

5796.  {Sir  William  Hart-Dyke.)  With  all  the  preoau-  Beer  can 
tions  human  ingenuity  can  devise  you  think  there  is  rendered 
always  a  possibility  of  there  being  some  arsenic  in  the  alj.solutelj 
beer  that  is  drunk?— I  should  not  like  to  say  tuat.  I 

think  I  have  been  able  to  prepare  a  beer  that  was  abso-  ■ 
lutely  free  from  arsenic,  and  I  have  plenty  of  beers  certi- 
fied to  be  absolutely  free  by  even  the  most  rigorous  test. 

5797.  (Professor  Thorpe.)  Do  you  consider  that  pre- 
paration of  such  beer  involves  the  same  order  of_  diffi- 
culty as  maldng  a  chemically  pur©  chemical? — Quite  ia 
that  same  order. 


MINUTES  OF  EVIDENCE. 


215 


5798.  {Chairman.)  Your  reniaiks  about  fuel  apply  to 
anthracite.  You  tliiak  there  may  b©  arsenic  in  some 
specimens  of  anthracite,  and  not  in  others  from  the 

■  Bame  bed  ? — That  I  must  admit. 

5799.  The  employment  of  sugar  or  glucose  as  malt  sub- 
statutes  Tvas  discontinued  ? — Yes,  as  far  as  mosi  of  the 
breweries  in  my  district  are  concerned,  it  was  discon- 
tinued as  malt  substitute.  In  the  question  of  malt  sub- 
stitutes in  contradistinotion  to  any  other  use  that  sugar 
is  applied  to,  I  may  say  the  malt  substitute  is  intended 
to  displace  a  certain  quantity  of  the  malt.  It  is  used  in 
the  copper  and  boiled  with  the  wort.  That  is  the  sugar 
used  as  a  malt  substitute.  There  is  a  small  quantity 
of  sugar  solution-glucose  or  cane  sugar  being  employed 
as  priming,  and  added  to  beer  after  fermentation.  This 
I  do  not  include  under  the  head  of  malt  substitutes. 

5800.  What  you  refer  to  now  is  sugars  used  for  prim- 
ing?— Yes,  glucose,  and  some  brewers  use  well  crystal- 
lised sugar  candy. 

5801.  That  would  just  sweeten  the  beer? — Tlie  quan- 
tity used  would  be  so  infinitesimal  that  it  does  not  enter 
into  the  question.  If  you  take  it  that  probably  there 
would  n.ot  be  much  more  than  Ig  per  cent,  upon  the 
extrajt,  in.  some  small  breweries  it  may  go  up  to  a  great 
deal  miore  than  that,  but  in  those  breweries  where  it  is 
really  looked  upon  and  introduced  as  a  priming  it  does 
not  exceed  Ig  per  cent. 

5802.  If  there  is  any  arsenic  in  the  priming  that  all 
remains  in  the  beer? — ^Yes,  certainly,  except  it  should 
be  eliminated  by  the  after  fermentation,  by  the  yeast 
taking  up  any  portion  of  it. 

5803.  But  the  priming  is  applied  to  beer,  the  whole  of 
which  is  put  into  bairels  ? — Quite  so. 

5804.  So  that  it  would  be  only  by  depositing  in  the 
barrel  that  any  of  the  arsenic  could  fail  to  be  in  tlie 
beer  ? — ^That  is  so. 

5805.  You  found  afterwards  that  the  giving  up  of  the 
use _  of  the  sugars  was  not  necessary? — That  is  my  ex- 
perience at  the  present  time,  the  sugars  on  the  market 
are  practically  if  not  absolutely  free  from  arsenic. 

5806.  Would  you  still  approve  of  those  sugars  being 
uswl  in  tlie  two  ways,  both  as  mait  substitutes  and  as 
pruning? — I  do  not  say  I  would  appiwe,  but  I  would 
have  no  oibgection. 

5807.  In  high  class  beens  is  sugar  used  as  priming  ? — 
Tes,  certainly. 

5808.  And  in  the  lighter  class  of  beers,  which  I  sup- 
pose were  chiefly  concerned  in  the  epidemic,  would  there 
be  glucose  in  the  priming  there,  or  in  the  brewing,  o'' 
iwth  ?— In  both.  "  '  t,,  - 

5809.  And  a  large  quantity  of  it  ?— -In  the  brewing,  as 
the  malt  substitute. 

5810.  But  a  small  quantity  in  the  priming? — ^About 
the  same  as  usual,  I  should  say. 

5811.  In  the  beers  you  speak  of  when  the  use  of  the 
sugars  was  given  up,  was  the  quality  of  the  beer  sensibly 
altered  ?-^  should  say  not  really,  in  my  own  experience, 
i  have  heard  some  men  say  since  they  had  to  give  up  a 
certain  small  quantity  they  did  not  get  the  fineness  of 
flavour,  and  had  to  use  the  better  class  of  malt. 

5812.  And  then  they  get  the  good  quality  in  the  beer  ? 
—Yes.    That  is  putting  the  facts  broadly. 

5813.  So  that  the  use  of  glucose  not  only  renders  a 
smaller  quantity  of  malt  necessary,  but  allows  of  an 
mferior  quality  of  malt  being  used?— I  do  not  quite 
understand  tlie  question. 

5814.  I  think  you  said  that  when  they  gave  up  the 
glucose,  they_  were  obliged  to  use  a  high,er  quality  <rf 
malt  ?— That  is  so,  and  to  displace  the  quantity  of  sugar 
by  a  quantity  of  malt  eciuivalent  to  it. 

5815.  When  you  say  a  "higher  quality  of  mialt"  in 
what  respect  was  it  of  a  higher  quality  ?— That  would 
be  rather  difficult  to  describe  I  must  confess.  Some 
brewers  think  that  the  malt  they  have  to  give  the  highest 
price  for  is  the  best  malt.  Others  are  satisfied  if  it  gives 
a  beer  sufficiently  good  for  their  purposes.  The  question 
■of  real  goodness  is  one  of  those  things  which  it  is  very 
difficult  to  decide. 

5816.  Has  the  customer  much  to  say  in  tlie  matter,  or 
the  puiblican  who  sells  to  the  customer? — I  think,  as  a 
broad  fact,  he  has  pretty  well  everything  to  say  on  the 
matter.  His  tastes  have  tobe  very  materially  considered, 
and  if  they  are  not,  he  soon  lets  the  brewers  know.  If 
one  brewer,  for  example,  in  the  town  is  sending  out  beer 
that  is  unsuitable  to  the  tastes  of  the  beer-drinking 


part  of  the  community,  and  the  other  brewer  is  sending  (j^ 
out  beer  that  is  suitable,  the  brewer  who  is  sending  out  o'Sitllimn. 

the  latter,  will  have  the  advantage  in  a  very  short  time.  
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5817.  W  e  were  told  that  some  brewers  betore  the  ^eare  

gave  up  the  use  of  glucose  so  as  to  have  an  all-mait  Deer, 

but  that  their  customers  did  not  like  it  so  well,  and  they 

were  obliged  to  go  back  and  use  the  glucose  ? — That  may 

be  said,  and  probably  it  is  true,  but  I  hardly  believe  tl.'e 

point,  taking  it  altogether.    It  was  because  "he  beer 

<lid  not  suit  the  customers  that  they  had  to  go  back  to  the 

UAH  of  glucose.    I  admit  this  fact ;  there  is  a  certain  Character  of 

luscious  flavour  in  invert  sugar,  and  also  certain  flavours  beer  may 

in  some  of  the  glucose  which  are  imparted  to  the  lighter  depend  on 

beers.    When  people  get  accustomed  to  these  flavours  local  ta.ste  of 

they  will  not  have  anything  else,  so  that  I  do  not  say  public. 

it  is  quite  an  impossibility  that  a  brewer  going  from 

sugar  to  malt  may  not  be  forced  back  to  sugar  again  by 

the  taste  of  his  customers. 

5818.  That  may  be  a  perfectly  healthful  taste.  The 
use  of  glucose  does  not  make  the  beer  less  healthy, 
while  making  it  more  agreeable? — Certainly  not.  So 
long  as  it  is  a  purely  manufactured  article,  I  cannot  see 
that  it  is  at  all. 

5819.  Have  you  any  analysis  showing  the  quantity  of 
arsenic  in  sugars  refea-rred  to  when  you  said  that  sugar* 
as  a  rule  have  been  found  free  from  arsenic,  or  at  least 
jiractically  so  ? — ^At  tlie  time  when  these  sugars  were 
examined  attempts  to  express  su.clii  quantities  as  a  1-lOOth 
nf  a  grain  to  the  lb.,  or  a  l-200th  of  a  grain  to  the  lb.,  ot 
indeed,  even  1 -500th  of  a  grain  to  a  lb.,  seemed  to  be  an 
absolute  loss  of  time.  It  seemed  to  me  at  that  time  im- 
possible to  give  a  number  when  the  quantity  went  below 
l-20th  of  a  grain  to  the  lb.  One  may  then  form  sionie 
idea  that  it  did  contain  at  least  l-2(>th,  but  one  oouid 

not  be  sure  of  that.    When,  however,  it  went  down  to  Kstimji : imi 
l-200th  or  l-300th  of  a  grain  to^  a  lb.,  it  was  absolute  ,,f  ininut>- 
guesswork,  and  I  should  say  when  it  required,  say  200  ciuantitie.s  of 
grammes  or  300  grammes  to  establish  definitely,  there  arsenic 
was  somie  arsenic  there,  it  may  be  altogether  neglected,  largely ;  iics-;- 
although  it  may  have  been  put  down  as  l-300th  to  work, 
a  lb. 

5820.  But  you  would  say  now  l-300th  of  a  grain  to  a 
lb.  might  be  measured  ? — A  fair  guess  might  be  made  at 
it.  For  example,  I  believe-  if  it  were  put  in  the  hands 
probably  of  three  dififerent  men,  and  even  men  working 
upon  the  same  lines,  that  one  might  very  easily  return  it 
as  l-200th  of  a  grain  to  a  lb.,  and  the  other  l-300th  of  a 
grain  to  a  lb.,  and  the  other  l-400th  of  a  grain  to  a  lb. 
I  believe  that  is  the  condition  of  things  in  which  the  deter- 
mination stand  at  the  present  time. 

5821.  Even   by  the  most  careful  and  well-skiUed 
analysts  ? — I  believe  that  is  so. 

5822.  You  have  used  the  Marsh  test,  I  think  you  said  ? 
— For  the  sm-aller  quantities. 

5823.  Do  you  find  it  is  more  trustworthy  for  the  smaller 
quantities  than  the  Reinsch  test? — I  may  say  that  I 
agree  broa<lly  with  Professor  Stevenson  upon  that  point 
that  in  the  hands  of  a  man  who  knew  how  to  work  the 
Reinsoh  test,  if  the  man  hiad  the  concentration  sufli 
ciently  right,  (Omd  jhis  teopper  sufficilently  iright,  and 
the  mode  of  sublimation,  which  is  the  real  crux  of  the 
quesition,  ur^der  the  proper  conditions,  I  believe  lie  need 
not  miss  l-200th  of  a  p^rain  to  a  gallon  in  beer.    I  am  per- 
fectly satisfied  he  could  show  crystals  of  arsenious  acid 
from  a  beer  containing  l-200th  of  a  grain  to  the  gal- 
lon.    But  when  it  goes  beyond  that,  and  one  iias  to 
concentrate,  and  the  amount  of  organic  matter  in  the 
solution  Is  great,  the  deposit  on  the  copper  is  not  so 
regular,  and  one  cannot  rely  on  it  so  well  as  in  the  case 
of  dilute  solutions.    Uence  when  it  goes  beyond  l-200fch 
of  a  grain  per  gallon,  it  is  rather  difficult  to  get  ooppar 
that  will  yield  crystals  with  any  degree  of  satisfaction. 

5824.  We  have  been  told  that  sometimes  the  copper 
keeps  some  of  the  arsenic,  and  the  sublimation  is  not 
complete  ;  is  that  consistent  with  your  experience? — I 
have  never  tested  the  question  reaily.  When  one  con- 
siders tlie  analysis  of  electrolytic  copper,  and  sees  quan- 
tities dom-n  to  1-lOOth  per  cent.,  one  would  not  be  stir- 
prised  that  if  arsenic  gets  near  copper  at  all  under  any 
conditions  tJie  whole  of  the  arsenic  would  be  given  Bp 
again. 

5825.  Have  you  ever  tried  deposit  on  platinum  foil  by  , 
clpctrolytic  action  ? — ^I  have  not. 

5826  (rrofcssnr  Thorpe.)  The  arsenic  which  is  present 
in  the  coal,  and  of  course  incidentally  in  the  coke,  is 

probably  associated  with  the  sulphur  'and  the  iron  ?  I 

think  miost  likely. 
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Mr.  C  5827.  That  is  to  say,  it  would  be  present  in  what  are 

O'iiulli  ail.   called  the  ooal  brasses? — Yes,  most  likely,  in  the  pyrites 

  and  the  marcasite.    Of  course  the  pyrites  vary  very  con- 

26  A'pr;  I'.iOL  siderably  in  composition  in  the  different  coals.  One  kind 
would  contain  one  variety  of  pyrites,  and  another 
another  variety. 

which  ^°  pyrites  itself  if  it  were  detected  would  be 

arseiiic  *  significant  thing  to  look  for,  and  to  avoid,  so  to 

present  in  '^^y'  ''^  selection  of  the  coal  ? — I  should  say  as  a 
coal.  practical  test  for  the  suitability  of  the  fuel  required  that 

the  presence  of  any  shining  crystals  or  scales  of  pyrites 
would  be  very  practical  and'  important  indication  that 
the  sea-m  of  coal,  or  the  portion  of  ooal  that  contained 
these  traces,  should  be  certainly  rejected.  I  cannot  say 
but  it  would  be  to  the  interest  of  the  maltster  to  look 
for  them. 

5823.  In  the  selection  of  any  coal  one  miglit,  so  to 
say.  Keep  off  arssnio  by  keeping  off  coai  brasses  ? — The 
erideaoe  probably  is  non  altogether  quite  satisfactory 
upon  that  point  yet,  but  I  believe  in  the  main  it  may 
be  taken  as  true.  If  you  take  a  piece  of  coal  and  cut  a 
cubic  inch  out  of  it,  which  appears  to  be  all  carbonaceous 
matter,  I  am.  nob  quite  prepared  to  say  that  that  block 
of  coal  might  not  contain  some  arsenic,  but  I  am  pre- 
pared to  say  that  all  other  things  being  the  same,  coal 
showing  the  faces  of  either  scales  or  crystals  of  pyrites 
are  coals  that  will  certainly  yield  the  greater  quantity 
of  arsenic.   I  beilieve  that  is  the  point. 

5830.  That  is  what  I  want  to  get  from  you.  But  that 
method  of  selecting  ooal  for  industrial  purposes  is  already 
in  use? — I  have  heard  so. 

5831.  The  iron  smelter,  for  example,  in  taking  coal 
for  kis  particular  use  will  select  it  with  the  view  to  the 
avoidance  of  pyrites  ? — That  is  so. 

5832.  That  presents  no  industrial  difficulty  ?— No. 

5833.  Oven  coke  for  tiie  same  reason  I  presume  ijs 
less  free  from  pyrites,  because  it  is  selected  in  view  of  a 
special  purpose  ?— Quite  so.  There  is  no  other  possible 
reason  that  it  should  contain  less. 

5834.  It  has  been  selected  for  the  absence  of  sulphur? 
— Tes.  One  of  the  curious  tliuigs  when  one  comes  to 
consider  the  matter,  is  why  it  should  contain  any  at 
all.    Imagine  the  high  temperature  of  the  coke. 

_  5835.  It  has  probably  been  converted  into  other  forms 
m  a  reducing  atmosphere  ?— That  is  quite  so. 

5836.  What  is  the  difference  in  price  between  gas 
coke,  ov5n  coke,  and  anthracite  ?— I  cannot  say. 

5(^7  Is  it  a  factor  which  is  at  all  likely  to  enter  into 
the  calculations  of  a  maltster  ?— Certainly  it  must  enter 
into  the  calculations  of  the  maltster,  othervvise  he  would 
not  go  to  the  trouble  of  using  gas  coke. 
Price  of  co^o   t.  •    „  ,  .  .  .  , 

malting  fuel.  t\  f  convenience  of  its  being  on  the 

spot  ihat  may  have  something  to  do  with  it.  I  am 
speaking  without  the  book,  but  with  a  certain  amount 
of  knowledge  on  tJie  matter.  Ton  may  buy  gas  coke  in 
the  town  in  large  quantities  at  13s.  a  ton,  but  I  think 
at  the  present  time  probably  you  would  have  to  give 
for  oven  coke  22s.  or  23s. 

5839.  And  for  anthracite  in  your  district  ?— Probably 
23s.^  or  24s.  I  am  speaking  without  the  book,  but  it  is 
STifficient  for  practical  purposes.  You  may  take  it 
broadly  that  gas  coke  is  materially  cheaper  than  oven 
coke,  and  oven  coke  is  somewhat  cheaper  than  anthra- 
cite. 

5840.  As  you  put  it,  anthracite  is  double  the  cost  of 
gas  coke? — Yes. 

5841.  How  far  does  the  cost  really  enter  into  the  ])ro- 
duction  of  malt  ?— I  am  afraid  upon  these  matters,  upon 
the  commercial  aspect  of  the  question,  I  have  very  little 
knowledge.  I  neither  buy  nor  sell  anything  connected 
with  the  trade  except  some  veiy  small  things. 

5842.  The  object  of  my  question  was  how  far  any 
restriction  as  to  the  use  of  fuel  was  going  to  enhance 
the  price  of  malt  ? — I  think  you  may  put  it  down  that  it 
will  certainly  enhance  the  price  of  malt.  The  altera- 
tions which  have  taken  place  already  have  put  up  the 
price  of  malt  considerably  ;  that  is,  of  the  available 
malt. 

5843.  (Mr.  Cosmo  Bonsor.)  The  cost  of  making  malt, 
not  the  cost  of  the  malt  ? — Yes,  and  of  course  the  price, 
too. 

5844.  (Profeseor  Thorpe.)  In  view  of  the  greater 
stringency  of  purity  required  ? — That  is  so. 

5845.  You  told  the  Commission  you  think  that  by 
tao  time  this  brushing  machinery  is  in  general  use  the 


necessity  of  it  will  be  very  largely  obviated  ;— That  I 
believe  is  tnie. 


O'SvUivtdi. 

5846.  Do  you  rather  deprecate  the  brushing  of  the  ApTlooi 
malt  apart  from  this  question  of  arsenic  ? — Not  at  all.  *_Ll^ 
As  a  brewer  I  think  it  is  most  desirable.  lirus^hiag 

5847.  {Sir  William  CWc/i.)  With   regard   to  that'|^-j.„ 
question,  would  you  be  in  favour  of  this  brushing  being  aparl^froia 
done  by  the  brewers  or  by  the  maltsters  ;  the  last  wit-  arsenic^ 
ness  said  he  objected  to  the  maltster  brushing  because  "  i 
he  could  palm  off  inferior  malt? — I  do  not  think  the 
brewer  would  object  to  have  the  maltster  do  it,  but  I 
think,  taking  it  altogether,  he  would  prefer  to  have  tht 
brushing  under  his  own  control.    There  is  one  mors, 
factor  in  the  matter.    If  malt  travels  any  distance  after 
it  is  brashed  or  screened  there  is  yet  still  more  dust 
eliminated  by  the  abrasion  of  the  particles. 

5848.  That  would  be  a  further  safeguard  to  the  public  ? 
— In  consequence  most  of  the  better  brewers  have  fans 
and  screens  immediately  before  the  mills  to  handle  such 
malts.  In  other  words,  I  believe  it  is  impossible  to 
move  the  best  screened  malt  without  having  a  certain 
quantity  of  dust  develoxJ  in  the  process  of  moving.  The 
rubbing  of  the  com  against  each,  other  ;  the  passage  of 
the  corn  from  the  stack  into  the  hopper,  and  so  on. 

5849.  You,  spea.king  as  a  brewer,  Avould  agree  Avitli  S>l-ould 
the  last  witness,  a  maltster,  that  the  final  polishing  none  by 
and  brushing  had  better  be  done_by  tTie  brewer  than  ^^'e^'^r. 
the  maltster  before  it  leaves  his  malting  house  ? — 
Certainly,  I  think  there  is  every  reiason  for  it. 

5850.  Can  you  teill  me  what  the  flavour  of  malt 
depends  upon? — That  is  rather  a  big  question. 

5851.  You  heard,  I  think,  the  last  ^witness's  evidence* 
— I'o  some  extent.  The  flavour  of  malt  depends  upon 
many  things.  I  have  not  prepared  evidence  on  this 
point,  but  I  have  my  opinions  on  the  matter,  and  am 
quite  willing  to  give  them. 

5852.  At  present',  to  meet  the  requirements  of  the 
brewer,  the  maltster  has  to  allow  the  fumes  of  the 
fuel  to  pass  through  his  malt  ? — I  think  you  may  take 
that  as  broadly  so. 

5853.  Do  you  think  that  it  v/ould  be  possible  to  obtain  ^*lalt  migk 
that  flavour  in  the  malt  \rithout  the  presence  of  the  ^  '^  given 
Lumes  ? — What  you  wean  to  ask  me  is,   whether  it  ^^tislactoi 
would  be  possible  to  so  far  cure  the^  malt  without  '^J'^'^'^. 
allowing  the  fumes  or  the  vapours  of  the  fuel  to  pass  o^^Vp 
througih  it,  that  it  woa.iId  be  as  acceptable  to  the  f^^^g't, 
brewer  for  brewing  purposes  as  it  is  at  the  present 

time.  I  cannot  say  that,  taking  it  altosrether,  I  have 
any  reason  to  believe  that  it  would  not  be  possible  to 
produce  as  good  a  malt,  giving  flavour  by  the  passage 
of  properly  heated  air  without  the  products  of  com- 
bustion, as  it  would  be  by  carrying  the  products  of 
combustion  through. 

5854.  So  that  its  flavour  really  does  not  depend  upon 
changes  due  to  the  fuel  ?  You  say  you  do  not  use  gas 
coke  because  you  wish  to  keep  out  a  disagreeable  flavour, 
but  you  obtain  the  flavour  that  you  need  in  the  other 
cases  by  the  use  of  coal  fumes? — That  is  why  gas  coke 
was  rejected. 

5855.  But  you  are  not  prepared  to  say  the  other  is 
necessary  for  giving  the  required  flavour? — I  should 
say  not,  certainly.  I  know  of  no  flavour  that,  provided 
the  air  was  of  sufficient  temperature  and  the  amount 
of  water  in  the  malt  when  the  temperature  was  em- 
ployed was  suitable,  the  roasting  fla\iour  could  not  be 
given  to  the  malt  with  heated  dry  air  as  well  aa  with 
heated  dry  air  plus  the  products  of  combustion. 

5856.  {Mr.  Cosmo  Bonsor.)  You  would  still  want  a 
draught  ? — Naturally. 

5857.  {Sir  William  Church.)  And  the  brown  malt  that  Bioavh 
is  spoken  of,  which  is  dried  by  means  of  wood,  is  malt, 
merely  that  rou  want  a  shorter  and  fiercer  heat? — I 
have  no  experience  with  it,  except  that  I  see  it  now 
and  then.  It  is  offered  to  me,  but  I  do  not  handle  it. 
It  is  to  give  a.  certain  sort  of  body  flavour,  and  generally 
used  in  porter  and  stout. 

5858.  S'till,  if  I  might  have  your  opinion,  it  might 
probably  be  because  you  get  a  shorter  and  fiercer  heat 
from  the  wood  than  y&u  do  from  the  anthracite  coal '. — 
It  seems  likely,  but  I  could  not  bind  myself  to  an 
opinion. 

5859.  It  appeared  to  me  like  that? — It  appears  so  t-o 
me,  too.  There  is  no  doubt  that  brown  malt  is  wJiat 
is  known  as  blown,  that  is  to  say,  a  high  temperature- 
is  applied  to  it  while  it  still  contains  a  large  propor- 
tion of  water,  eo  that  the  water  in_^ithe  grain  is  volatilised 
by  that  temperature,  and  the  skin  of  the  prain  blowii 
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(j^       so  as  to  be  much  expanded.    If  you  get  a  saaiiple  of 
Hvan.    tliat  malt,  you  will  see  tliat  every  gimn  oi  the  malt 
is  quite  distended. 
1901 

5860.  Have  you  had  analysed  any  of  1>he  corabjngs  ? — 
No. 

5861.  You  would  not  like,  perhaps,  to  express  an 

opinion  wlietlier  tliey  .are  likely  to  contain  suiiiuieiti:. 
arsenic  to  be  prejudicial  to  its  use  as  a  feeding  stufi' 
for  cattle  ? — Under  the  ordinary  conditLOns  of  drying, 
or  even  Vv-itli  use  of  ordinary  gas  coke,  certainly  not. 

5862.  You  do  not  think  that  the  use  of  the  O0'mbir.f;s 
scattered  over  chaff  and  other  things  would  be  pre- 
jurlicilal  to  stock? — I  should  say  not. 

5863.  What  quantity  of  mualt  would  you  propose 
ample  should  be  used  as  samples  for  testing,  an  ounce  or  a 
a,j.y_      pound  or  what? — A  good  deal  would  depend  upon  the 

bulk  to  be  sampled. 

5864.  I  mean  what  amount  should  the  chemist  work 
with? — Some  of  them  can  work  with  as  low  as  10 
grammes. 

5865.  You  can  imagine  that  malt  might  contain 
arsenic,  that  is  to  say,  not  be  ■absolutely  pure,  and  yeit 
it  would  be  jmposisible  to  detect  the  presence  of  thai, 
arsenic  in  an  ounce,  while  it  would  be  detected  in  a 
pound  ? — If  it  is  found  by  examining  an  ounce  there  is 
the  least  trace,  a  more  distinct  indication  can  be  ob- 
tained by  using  lib.  or  lOlbs.,  provided  the  reagents  are 
sufficiently  pure. 

5866.  1  was  asking  vou,  rather  supposing  you  agreed 
with  the  last  witness  in  thinlving  there  should  be  a 
standard  laid  down  that  there  ,sihould  not  be  more  than 
a  certain  quantity  of  arsenic  in  malt? — That  I  shouilcl 
say  distinctly  would  be  a  desirable  thing,  but  it  should 

scribed,  j^jj  down  with  Grovernmental  authority.  I  have  in 
my  own  mind  now  the  condition  of  things  when  the 
Water  Commission  first  sat,  or  when  the  WaAer  Oom- 
missiion  was  working.  I  remember  as  well  as  possible 
that  the  idea  of  eistimiating  tlie  1-lOth  of  a  grain  of 
ammonia  to  a  gallon  was  simply  scouted  ;  a  l-10,000th 
of  a  griain  per  galilon  now  all  .aiia.lysts  can  detect.  So 
that  if  we  were  to  lay  down  to-day  a  certain  stand'aiwl, 
unless  the  method  by  which  that  standard  was  arrived 
at  was  clearly  and  distinctly  stated,  what  we  call 
the  1-lOOth  of  a  grain  to  a  gallon  to-day  may  turn 
ould  be        later  on  to  be  1-lOth  of  a  grain  to  a  gallon.    I  do 
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not  know  whether  the  authorities  wjll  agree  with  me, 
but  it  is  my  expeiiience  on  the  matter. 

5867.  Therefore  you  vA)uld  not  propose  there  should 
be  any  definite  standard  ? — Not  withoiut  acourate  and 
careful  investigation  by  competent  men.  I  believe 
that  these  minute  quantittes  of  arsenic  in  all  artioLeiS 
of  food  >as  iwell  as  m  beer,  malt,  and  so  on,  is  a  problem 
at  the  present  time  well  worth  investigation.  It  should 
be  submitted  to  that  investlLgaition,  and  the  results  of 
it  should  be  stated  authoritatively.  Then  it  would  be 
for  the  doctors  to  say  whether  or  not  any  quantity  that 
could  be  determined  by  this  method  should  be  allowed. 

5868.  Given  a  definite  aauount  and  a  definite  method 
of  working,  what  would  be  a  convenient  quantity  of 
the  mak  to  work  with? — Anything  between  10  and  100 
grammes. 

5869.  (Professor  Thorpe.)  The  amount,  of  course,  to  be 
taken  must  have  some  reference  to  tlie  method  wihloh 
is  used? — Quite  so.  That  is  the  .point  I  wish,  to 
accentuate.  I  want  to  point  out  that  the  method  must 
be  distinctly  and  definitely  laid  down.  For  exiample, 
if  you  take  a  thimble  of  glass  and  a  cover  glass,  and 
introduce  into  the  thimlble  copper  from  the  Reinsch 
test,  you  will  find  it  wants  a  large  quantity  of  copper 
to  ge>t  crystals,  whereas  the  same  .amount  of  copper 
and  the  same  amount  of  arsenic  will  give  you,  with 
the  greatest  ease,  crystals  quite  distinct  in  a  small 
tube.  All  you  have  to  do  is  to  duminish  the  size  of 
the  tube.  In  the  one  condition  of  things  it  is  not 
obvious  at  all  ;  in  the  other  with  the  same  quantity  it 
is  perfectly  aipparent. 

5870.  (JDr.  Whitelegge.)  What  you  said  just  now  about 
standards  referred  more  partCculiarly  to  beer,  did  not  it  V 
— ^That  wag  what  I  had  in  my  mind  at  the  uuiie- 

5871.  Would  you  say  a  standard  was  necessary  in 
the  case  of  malt?  The  last  witness  proposed  there 
should  be  a  standard  laEd  down  by  wbich  the  maltster 
should  be  guided,  and  which  would  enable  him  to  give 
a  certificate  of  freedom  'xom  arsenic?— I  think  that 
would  be  desirable.    But  if  it  were  done  in  one  case, 

tot  be      I  hardly  think  it  would  be  neo  esary  in  the  other. 

►CT  in°^^*  5872.  But  you  do  not  sugge  t  at  presfvnt  what  the 
:ation«.  4576. 


standai-d   should  be  in   either  case? — Certainly   aot.      Mr  C. 
Without  further  investigation  I  do  not  thiixk  we  ai-e  O'Suilivan. 

in  a  position  to  deal  with  the  matter  finally  ;  to  put   

it  in  a  condition  that  would  be  acceptable  to 'the  wihole  26  Apr.  1901 
oountry.   

5873.  Do  you  make  malt  and  buy  malt  ? — Yes. 

5874.  In  the  case  of  the  malt  you  make,  how  long 

has  it  been  the  practice  to  use  anthracite  ? — Anthracite 
alone  has  been  used  only  since  the  middle  of  Deceanber 
last. 

5875.  Did  you  analyse  the  coal  used  ? — ^Certainly  not. 

5876.  You  cannot  give  us  any  figures  ? — No. 

5877.  You  select  the  coal,  I  unders.tand? — We  do  Anthracite 
select,  putting  it  broadly  ;  we  get  it  from  tlie  South  selected  for 
Wiales  Colliery,  where  it  is  known  from  tome  irame-  malting 
mortal  to  give  the  cleanest  flavour.    I  do  not  thjnk  it  value. 

has  any  reference  to  a.ny  other  form  oi  selection. 

5878.  Have  you  any  apparatus  for  pneumatic  malting  ? 
— No  ;  we  are  putting  uj)  one,  bu.t  we  have  not  one 
working. 

5879.  When  that  is  in  use,  will  the  anthracite  coal 
still  be  exclusively  used? — In  regard  to  coal,  as  far 
as  I  understand,  it  depends  whether  they  are  going  to 
drv  in  the  drums  or  in  kilns. 

5880.  You  cannot  tell  us  what  the  precise  form  of 
the  apparatus  will  be? — I  cannot  tell  you  at  the  pre- 
sent time. 

5881.  In  the  case  of  tJiL'  malt  tTiat  is  bought,  do  you  jyi^lt  ex- 
ask  tor  certifioates  ? — Since  the  beginning  of  December  amined  for 
certainily.  and  we  examine  samples  before  we  attempt  arsenicbefore 
to  buy.  purchasing. 

5882.  But  in  addition  to  the  analysis  you  make,  you 
a.^k  for  a  certificate  ? — Certainly. 

5883.  (Sir  William  Hart-Dyke.)  Certificate  of  purity?  Form  of 
— Freedom  from  arsenic.  guarantee 

5884.  (Dr.  Whitelegge.)  Entire  freedom  from  arsenic  ?  gi^e° 

— llhey  give  it  to  you  broadly  ;  you  will  not  get  any  maltster, 
one  of  them  to  give  a  certificate  that  it  is  absolutely 
f  i'oe.    But  ihey  give  a  certificate  "  practically  free." 

5885.  Are  those  words  used,  "practically  free,"  in 
I  he  certificate? — I  have  not  seen  a  certificate,  but  I 
understand  that  is  the  form  of  certificate  that  is  used. 

5886.  (Sir  William  Hart-Dyke.)  Will  you  put  in  the 

form  of  a  certificate? — I  will  obttiain  one,  and  let  you 
have  it.  I  think  it  would  be  very  much  better  to  get 
thus  from  a  maltster,  who  may  have  it  in  a  printed  form 
in  h"s  hands. 

5887.  (Professor  Thorpe.)  1  venture  to  think  you  are 
rather  at  cross-purposes  in  this  sense.  The  maltster 
gives  a  certificate  in  good  faith  that  a  thing  is  free 
from  ajsenic? — Yes. 

5888.  What  he  really  does  is  to  give  it  to  an  analyst, 
who  takes  a  determinate  amount  and  tests  it  by  a 
definite  method,  and  finds  no  evidence  of  it  and  he  gives 
a  certificate  on  that  finding  ? — That  is  quite  tme. 

5889.  (Dr.  Whitelegge.)  He  gives  a  certificate  of  free- 
dii'iii  from  arsenic  or  piactical  freedotin  from  arsenic, 
whatever  it  may  be,  ami  it  is  useful  to  us  to  see  what 
it  is  that  he  represents.  You  will  let  us  have  a  copy  ? 
— Certainly.  But  I  think  you  ought  to  get  it  from  a 
maltster. 

5890.  (Dr.  Whitelegge.)  Have  you  had  any  difficulty 
in  obtaining  certificates  with  the  malt  you  receive? — 
Inasmuch  as  I  do  not  buy  the  malt,  from  my  personal 
knowledge  I  can  make  no  definite  statement  on  that 
matter. 

5891.  You  are  not  aware  of  any?   'I  do  not  buy  the  ^^^gg  jjqj. 
mailt  myself.    As  far  as  I  understand  your  question,  gpgcify 
a  certificate  is  required  ;  the  maltsters  have  to  certify,  absolute 
but  the  difficulty  of  getting  a  certificate  _  of  atwlute  freedom  from 
purity  from  the  maltster,  I  have  been  informed,  is  arsenic. 

so  great  that  it  is  almost  imipossijble  to  get  them  from 
any  maltsters  in  England. 

5892.  So  that  we  must  expect  to  find  the  certificate 
vou  are  going  to  let  us  have  will  stop  short  of  absolute 
purirtiy.  In  your  printed  precis  you  mentioned  that 
a  number  of  samples  of  beer  in  stock  were  examined  ; 
can  you  say  how  far  back  th.at  would  carry  you? — Some 
of  these  samples  were  the  brews  of  January  twelve 
months,  .and  .then  they  came  down  as  far  as  the  current 
brews. 

5893.  (Mr.  Cosmo  Bonsnr.)  I  think  we  have  Ead  pretty  p^gggj^a- 
nearly  tie  whole  of  your  experience  as  regards  malt,  j.-^^^  tested 
but  have  you  tested  the  other  ingredients  of  brewing,  arsenic, 
preservatives,  and  so  forth? — Certainly. 

E  K 
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5894.  They  Jiave  all  been  testetl  for  arsenic  ] — 'Most 
oarefullT. 

5895.  Toil  mentioned  hops  ;  I  presume  the  hops  were 
•  bougilit  before  the  scare  was  known,  and  you  did  not 

ask  for  a  certificate  ? — Certainly  aiot — not  at  that  time. 
\ye  do  ask  for  a  certificate  that  they  are  free  or  prac- 
tacally  free  from  sulphur. 

5896.  Tliat  has  been  also  since  the  scare  ? — Xo  ;  we 
have  been  doing  it  for  ten  years.  As  far  as  we  possibly 
can  we  buy  no  hops  containing  free  suJphur. 

5897.  {Sir  William  Church.)  Do  you  test  for  that 
chemically  or  judge  by  the  nose  ?— We  test  for  it 
cliean.ioally.  I  have  not  published  the  method,  but  we 
elianinate  the  ciystals  and  practically  re-crystallise  the 
sulphur  out  of  ij,  and  examine  it  microscopically. 

5898.  I  asked  you,  because  we  have  nad  the  question 
answered  by  others,  who  say  they  can  always  detect  tlie 
sulphur  in  hops  by  smelling? — TJie  sulphm'  they  smell 
is  not  free  sulplnir.  It  is  coimbiu'cd  sulphur  :  the 
sulphur  of  the  washes  or  the  -sulphur  put  on  the  kilns 
dnring  drying. 

5899.  (il/r.  Cosmo  Bonsor.")  We  are  all  aware  tJiere 
are  other  substitutes  for  malts  used  besides  sugar,  like 
fliakod  malts  and  grits  ;  is  there  any  suggestion  that 
there  has  been  any  arsenic  in  thean  ? — I  Iiave  never 
heard  of  it. 

5900.  Should  you  be  satisfied  if  the  same  Govern- 
ment inquiry  were  to  cover  the  question  of  a  standard 
for  ithese  tilings  as  well  as  regards  malt? — ^Certainly. 
What  I  have  said  applies  to  the  whole  of  the  ingredients 
used  in  the  manufacture  or  to  the  product. 

5901.  In  plain  language,  you  tlTink  that  there  need 
be  no  practical  traces  of  arseni'c  in  beer,  the  word 
"  practical  "  to  be  defined  by  a  Government  authority  ? 
— That  is  my  meaning,  but  of  course  tihe  great  difiiculty 
comes  in  on  the  question  of  "practical." 

5902.  But  we  get  rid  of  that  difficulty  by  throwing  the 
responsibility  on  to  an  authority  who  can  vary  it 
from  time  to  time  as  knowledge  comes? — Quite  so. 

5903.  (Sir  William  Hart-Dyke.)  With  regard  to  hops, 
of  course  the  quantity  of  hops  used  is  very  small 
com]3ared  with  malt  in  brewing? — ^Certainly. 


Mr.  G. 

"'Sullivan 


5904.  Could  you  off-hand  give  the  Commission,  taking 
an  18  gallon  cask  of  beer,  tne  amount  of  hops  used  ? — 
There  is  no  difficulty  about  that  at  all.  Taking  pale  ale 
as  an  example  ;  in  ISgals.  of  it  there  is,  broadly,  the  Apr.  190, 
extract  of  40ibs.  malt;  the  amounit  of  hops  being  2^\bs.  in 
the  same  bulk. 


5905.  Therefore,  although  you  indicate  in  your  evi- 
dence the  possibility  of  a  smafl  portion  of  arseuLC 
being  foumd  in  hops,  yet  the  ris-k  from  it  would  bo 
infinitesimal  ? — Absolutely  so. 

5906.  And  you  would  rather  wish  to  confirm  wliat  has 
been  upheld  by  other  witnesses,  that  the  danger  of 
arsenical  poisoning  as  regards  hops  is  very  remote  now, 
if  not  impossible? — That  is  so. 

5907.  And  the  two  chief  points  you  really  wish  to 
indicate  ,as  regards  malt  are  the  very  great  care  with 
regard  to  the  material  used  for  fuel,  and  the  special 
care  with  regard  to  the  cleansing  of  the  malt  after 
wards? — That  is  so. 

5903.  And  further,  I  think  by  the  evidence  .you  liave 
giN'en  T(ni  do  not  think  the  question  should  rest  al- 
together there,  but  s»me  standard  might  be  applied  for 
the  sake  (jf  future  security  ? — That  is  my  meaning. 

5900.  Botli  as  regards  the  beer  and  as  regards  malt  ? 
— Yes  and  all  otlier  foods.  It  wioiild  be  a  most  griev- 
ous tiling  to  keep  the  brewers  of  the  country  in  the 
conditdon  in  wlilch  they  liave  been  for  the  last  six 
months.  It  becoaiies  aii  impracticable  condition  of 
things  ;  e^-eryithing  is  examined,  everything  has  to  be 
determined,  and  then  there  is  the  u'liseciirity  of  the 
results  wliich  some  ales  may  give  ;  for  instance,  your 
chemisi  may  find  a  l-200t.!i  of  a  grain  to  a  gallon, 
tmd  another  finds  l-50th.  How  can  you  explain  that? 
These  are  questions  that  will  continually  crop  up 
and  keep  the  brewer  and  biewer's  chemist  in  sucJi  a 
condition  that  life  will  be  fairly  intolerable  to-  him. 

5910.  You  think,  therefore,  that  the  process  by  which 
111  is  st  andard  should  be  arrived  at  should  be  determined 
after  very  careful  inquiry  ? — That  I  am  satisfied  about. 
The  broad  lines  o'l  the  investigaition  are  very  well 
established.  They  want  to  be  carefully  worked  out  and 
put  into  a  concrete  form,  every  definition  well  de- 
scribed, so  that  no  man  could  ma'lie  a  mistake  over  a 
question. 
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(Sir  WiLi.iAji  Hahx-Dtke  in  the  Chair.) 


5911.  {Professor  Thorpe.)  The  Commission,  I  think, 
would  like  to  know  something  more  in  detail  as  to 
the  last  matter  in  your  precis  to  which  .you  draw 
attention,  namely,  tlie  question  of  the  tiarticulai- 
method  which  you  would  suggest  as  to  h:)w  tJiese 
standards  or  detemiinations  of  what  I  may  call  limiting 
values  in  the  amount  of  arsenic  in  beer  or  in  similar 
materials  could  be  arrived  at? — ^jMy  ideas  in  these 
matters  are  these.  The  described  knowledge  of  tJie 
method  by  which  these  minute  quanitities  are  deter- 
mined so  vary  amongst  themselves,  that  in  the  face  of 
sucJi  a  ccvndition  of  tilings  it  seeans  to  me  absolutely 
necessary  that  this  Commissiioii  or  some  authoritative 
part  of  it  should  see  that  the  point  is  investigated, 
on  some  definite  and  distinct  lines.  As  you  know, 
you  have  taken  up  determinaitiion  of  one  of  the  con- 
stituents of  butter,  and  three  or  fouT'  men  who  had 
knowledge  of  the  maitter  came  to  t!ie  conclusion  Jiow 
it  wias  to  be  done,  and  when  the  product  under  con- 
sideration was  to  be  considered  right. 

5912.  You  are  alluding  to  an  action  wjiich  was  taken 
in  my  capacity  as  head  of  the  laboratory  to  agree  with 
tilie  analysts  as  to  what  particular  factors  should  be  taken 
to  determine  a  particular  point.  Is  that  strictlj"  ana- 
logous ? — I  think  so. 

5913.  In  tliat  particular  insitance  to  wliichi  you  make 
allusion  we  had  to  put  into  effect  a  clause  in  a  particular 
Act,  and  it  was  necessary  to  devise  certain  experimental 
Bonditions  to  give  effect  to  a  sta-tement  in  that  Act. 
There  is  nothing  here  analogous  to  that  ? — I  quite  agree 
with  that.  The  commititee  of  investigation,  or  what- 
ever it  might  be,  conld  act  in  a  similar  way.  I  think 
it  can  be  distinctly  proved  that  from  time  immemorial 
teer  must  have  contained  a  certain  amount  of  arsenic, 
and  if  a  man  asks  for  beer  and  is  supplied  with  an  article 
containing  this  amount  of  arsenic,  whether  he  knows  it 
or  not,  it  cannot  be  asserted  that  he  did  not  set  an 
article  of  tihe  nature  and  quality  demanded.  That  is 
how  the  matter  already  concerns  an  Act  of  Parliament. 

5914.  What  is  in  yotir  mind  is  this,  that  you  assume 
^ihal'  samples  -will  be  taken  under  the  provisions  of  the 


Food  and  Drugs  Act,  and  that  the  allegation  will  be 
made  that  inasmuch  as  it  contained  arsenic  it  was  not 
of  the  nature,  substance,  and  quality  demanded?— 
Yes. 

5915.  And  what  you  want  is  provision  to  be  made 
v,-here  the  line  is  to  be  drawn  ? — Yes.  Go  back  upon  the 
old  samples  of  beer,  establish  the  amount  of  arsenic  they 
contain  and  determine  tlie  value  of  tlie  evidence  there  is 
to  show  the  extent,  if  any,  of  the  injurious  effects  ^attri- 
buiiable  to  them.  Workiing  on  these  lines  I  im.aintain 
it  is  perfectly  open  to  such  a  Commiiission  to  lay  down 
standards  that  would  be  workable  and  available. 

5916.  Do  you  propose  that  this  Commission  should  do 
this?— Or  a  Sub-Commission  appointed  by  tliis  Com- 
mission. 

5917.  Your  point  being  that  this  Commission  rii-r.nld 
address  itself  to  this  particular  point  in  a  clause  Jt  the 
Act  (if  1875,  namely,  to  define  when  the  beer  is  not  of  the 
nature,  substance,  and  quality  demanded,  cjud  the 
amount  of  arsenic  which  it  contains? — I  think  that  is 
broadly  the  question. 

5918.  How  would  you  suggest  that  should  be  done?— 
I  have  not  thought  die  matter  out,  but  it  seems  to  me 
such  standards  should  go  to  the  Government  as  a  re- 
commendation from  tliis  Commission,  or  tliat  Govern- 
ment shtould  be  recommended  to  appoint  a  Special  Com- 
mission of  investigation  of  experts  upon  tliis  one  ques- 
tion alone. 

5919.  The  reference  of  this  Commission  is  very  wide — 
it  includes  not  only  beer,  but  any  article  of  food?— I 
know  that  is  so. 

5920.  That  would  affect,  of  course,  a  great  many  in- 
terests. If  the  Commission  set  itself  to  work  to  satisfy 
the  terms  of  its  reference  with  respect  to  what  you  say 
it  would  involve  a  great  many  interests  ?— Naturally. 

5921.  What  would  be  the  constitution  of  the  Sub-Com- 
mission Tvliich,  would  handle  this  question,  having  regard 
to  the  occurrence  of  arsenic  in  food  generally? — I  can- 
not say'  anything  about  the  large  ammmt  of  labour  it 
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would  necessiia.te,  hut  when  the  general  good  has  to  bo 
considered  that  labour  must  not  be  considered. 

5922.  Perha^ps  you  would  state  to  us  in  detail  wlnat 
■  kind  of  constitution  tliis  Sub-C'onimission  should  liave '! 

— I  have  uo<tlnn<^  really  in  my  head  at  the  present  time, 
but  it  seeiuis  to  me  that  a  Gommission  like  tli^e  Pure 
Watci'  Oominis.sion,  of  wbich  ytm  have  a  fair  knowledge, 
wouJd  handle  the  matter  with  satisfaction. 

5923.  Should  i)b  be  a  Committee  exclusively  composed 
of  clieuiica.l  analysts  1 — think  broadly  so,  witli  a  medical 
element. 

5924.  It  sho'Uld  be  a  mixed  Conriuissioii  of  chemists 
and  medical  men? — Yes.  It  is  rather  difhcult  to  see 
wlieie  the  medical  men  come  in.  If  it  was  once  granteil 
there  was  a  certain  amount  of  arsenic  permissible  it 
would  be  foT  the  chemist  to  say  ho'w  much  arsenic  there 
is,  and  for  the  medical  men  to  say  whether  it  is  injurious 
or  not.  But  I  say  point  blanlc,  the  iiiedicial  men  give  us 
no  evidence  up  to  the  present  time  that  althouigh  beer 
must  liave  contained  arsenic  from  time  immfmoTial  they 
have  been  a'ble  to  attribute  any  iiijuriotis  effect  from 
tlie  arsenic  in  that  beer.  ' 

5925.  Your  suggestion  means  that  tliere  should  be 
a  committee  of  analysts  to  preiscribe  methods  for  the 
detection  and  determination  of  tlie  amount  of  arsenic, 
in  foods  and  in  drinks,  and  that  that  commission 
should  be  associated  with  medical  men  to  assist  them 
in  arriving  at  some  defining  limit  as  to  arsenic  which 
sliould  be  permissible?— That  is  not  mv  proposition  at 
all.  My  idea  is  tliat  the  first  object  wonld  be  to 
determine  what  was  the  nature  and  quality  of  the 
article  under  consideration  from  time  immemorial,  and 
if  it  were  proved  that  upon  the  average  beer,  for 
■  ■xample,  did  contain  a  certain  small  amount  of 
arsenic,  it  should  be  tlie  function  nf  the  sub-committee 
or  sub-commission  to  define  definitely  how  that  quan- 
tity or  proportion  should  be  determined,  and  then,  of 
course,  it  would  be  for  the  doctors  to  say,  and  for  the 
Government  to  decide,  wli ether  it  was  permissible  or 
not. 

5926.  But  beer  of  the  nature,  substance  and  quality 
Aemanded  would  be  a  beer  brewed  from  malt  and  iiops. 
it  may  be,  with  or  without  slucose,  but  the  malt  m'ght 
have  been  dried  with  -arsenical  coke  ?— Yes. 

5927.  That  might  be  of  the  nature,  substance,  and 
quality  hitherto  demanded  ?— That  is  my  contention; 
bhey  would  have  to  go  back  and  determine  what  has 
been  the  condition  of  things. 

5928.  Is  it  your  contention  that  that  standard  should 
be  based  on  beer  now  discovered  to  have  been  brewed 
from  malt  containing  arsenic  derived  from  coke? — That 
would  be  one  of  my  contentions. 

5929.  That  we  should  be  content  with  such  and  such 
an  amount  of  arsenic?— Xo;  that  would  come  in  a 
medical  opinion.  Observations  would  be  made  Uipon  it 
to  see  iiow  far  that  has  been  injurious,  and  how  far  it  is 
likely  to  be  injurious  ;  there  will  come  in  the  medical 
)23inion. 

5930.  That  is  an  unknown  factor  in  our  inquiry,  as 
to  how  far  injury  to  health  has  in  times  nast. 'been 
due  to  the  consumption  of  ar.senic7 — I  simply  put  it  in 
this  way,  that  a.s  far  as  I  have  read  in  this  evidence 
ftt  the  present  tune,  untiil  it  was  discovered  some  time 


agu  thai  beer  was  brewed  hvm  arsenical  gluco.se,  we      Mr.  C. 
had  no  evidence  that  any  material  injoiy  was  done  to  O'Su/livan. 

health  by  the  use  of  beer  from  malt  and  hops  alone,   

or  with  the  addition  of  the  materials  that  \ve  are  ^  -A-pr.  ISWl, 
allowed  by  the  Act  of  1880.  

5931.  I  think  I  underetand  .what  your  contention  is, 
and  I  express  no  opinion  abiout  that'^ — I  know  it  is 
a  very  broad  question  and  ,a  yery  large  question,  and 
not  liaving  thought  the  matter  out  until  you  suggested 
it  to  me,  I  .am  not  prepared  to  give  that  answer  whdcOi 
I  might  if  I  had  thought  it  out.  But  I  do  not  think 
there  .should  be  any  difhculty.  Your  contention  is,  that 
there  is  an  Act  of  Parliament  tliat  helped  you  in  the 
case  of  butter.  There  is  an  Act  of  Parliament  in  m;y 
mind  to  help  you  in  this  ease  too,  and  that  if  you 
were  to  .satiiisfy  yourself  that  this  contamination  lias 
been  present  from  time  imimemiorijal  in  this  article  of 
food,  it  would  be  for  you  to  say  .wiithin  what  limits  it 
should  be  permissible  now. 

5952.  (Sir  M'Uliam  Church.)  When  you  say  from  tim« 
Immemorial,  there  would  be  no  arsenic  until  coal  waa 
used  for  drying  malt,  and  I  presume  that  until  com- 
paratdyely  speaking  a  sJiort  time  ago  the  greater  bulk 
of  malt  was  dried  with  wood  ? — With  charcoal. 

5933.  (Mr.  Cnsmo  Bon.wr.)  The  other  Act  of  Parlia- 
ment to  which  you  allude,  I  suppose,  is  the  Act  of  Par- 
liament of  1888,  which  gives  the  Excise  power  to  stop 
any  deleterious  matter  going  into  the  beer? — No,  that 
is  not  what  I  have  in  my  mind.  I  think  Dr.  Thoi'pe 
understands  what  I  mean.  He  had  under  the  Sale 
of  Food  and  Drugs  Act  to  establish  a  certain  fact, 
whether  the  article  possessed  such  properties  as  to 
enable  it  to  be  declared  a  genuine  article  or  not.  I  say 
the  same  thing  applies  to  beer.  This  beer  has  been 
sold  as  an  article  of  food  for  centuries,  we  will  say,  and 
that  it  must  have  contained  arsenic.  Therefore  it 
would  be  difiBcult  to  say  

5934.  (Pco/V.s-.sor  Thorpe.)  Pardon  me.  It  can  only 
have  contained  with  certainty  arsenic  since  coal  or  gas 
coke  have  been  used  ? — Coal  has  been  used  for  a  long 
time — two  or  three  hundred  years  or  more. 

5955.  (Mr.  Cosmo  Bonwr.)  But  you  ai^e  aware  of  that 
particular  clause  in  that  Act  which  gives  the  Board  of 
Inland  Revenue  absolute  authority  to  s3top  deleterious 
articles  ?— That  is  so. 


5936.  I  presume  arsenic  in  large  quantities  is  dele- 
terious ? — That  is  where  the  large  quantities  come  in. 
Tliere  is  no  doubt  the  Inland  Revenue  have,  under  that 
portion  of  the  Act,  absolute  authority  to  prevent  the 
use  of  glucose  containing  what  they  may  consider  dele- 
terious quantities  of  arsenic.  I  am  not  quite  sure  even 
now  that  if  Professor  Thorpe  found  one-thousandth  of 
a  grain  to  a  lb.  in  the  sugar  that  he  would  not  have  the 
povv'er  of  stopping  it. 

5937.  Or  in  malt? — In  malt  or  m  sugar,  because  it 
wonld  come  to  the  question  of  how  far  it  is  deleterious. 

5938.  (I'rofessor  Thorpe.)  I  have  not  that  statutory 
Ijower.  What  you  really  drive  at  is  that  we  should, 
somehow  or  other,  by  machinery,  get  that  statutory 
power  ? — That  is  so. 

5939.  Have  you  anything  more  to  say  on  the  broad 
question  ? — Xo. 
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(Sir  William  C'liuiiCH  in  the  Chair.) 
Sir  L.iTJDEii  BEtTNTON,  called  ;  and  Examined. 


Ij.  5940.  (tS'ir  Williain  CJui.rch.)  I  believe  you  are  a  Eel- 

mton  low  of  the  Royal  Society,  and  phj'sician  to  St.  Bartholo- 
—       mew's  Hospital  ? — I  am. 

5941.  And  you  have  made  a  particular  .studj-  of  thera- 
peutics?— ^I  have. 

5941*.  You  studied  the  recent  epidemic,  and  were  a 
member  of  the  Expert  Coimmittee  of  the  Manchester 
Brewers'  Association  ? — Yes. 

icti  5942.  You  are  prepared,  I  think,  to  give  the  Com- 
jjjg^*^"  missioners  an  ^account  of  the  action  of  arsenic  upon  the 
human  system  as  ohserved  during  the  recent  epidemic? 
— Y'es.  If  I  may  be  permitted  to  give  a  short  account 
of  the  general  action  of  arsenic  upon  the  body,  I  think 
I  may  be  able  to  classify  the  symptoms  observed  in  the 
liresent  epidemic  of  arsenical  poisoning  so  as  to  render 
it  easier  both  to  remember  them  and  to  understand  the 


varieties  wliicli  ihave  been  described.    Arsenic  belongs  ^tV 

to  the  isame  chemical  group  as  nitrogen,  iwhioh  not  only  L.  Brunton. 

constitutes  nearly  foui'-fifths  by  volume  of  the  atmos-   

phere,  but  is  an  essential  ingredient  of  all  living 
tissues,  'and  may  be  called  the  pivot  on  which  all  life 
turns.  Other  members  of  the  group  are  phosphorous 
and  antimony,  both  of  which  have  an  action  very  much 
like  arsenic  in  many  respects,  and  phosphorus,  like 
nitrogen,  is  an  imiiovtant  constituent  of  the  healthy 
body.  It  is  not  certain  whetlier  arsenic  acts  by.  re- 
placing nitrogen  or  pho'sphorous  in  the  living  tissues, 
and  especially  in  protag'on,  which  is  one  of  the  most  im, 
portant  constituenfts  of  nerves,  but  it  appears  to  have 
the  po'wer  of  laltering  the  chemical  changes  or  meta- 
bolism which  occurs  in  them  during  liSe,  and  on  -ivhioh 
their  funoiion  depsnd.  In  minute  doses  it  appears  U)h« 
beneficial,  but  in  large  doses  it  is  poisonous,  and  will 
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destroy  both  animal  or  plant  life,  so  that  in  large  quan- 
tities it  will  produce  in  man  or  animals  irritation 
and  inflammatiotn  of  any  part  oi  the  body  on  which  it 
•  may  be  applied.    This  application  may  be  made  directly 
to  a  part,  or  the  arsenic  may  Teaoh  it  through  the  circu- 
lation.   Thus,  arsenic,  when  it  is  swallowed,  reaches 
the  stomaoli  and  intestines  by  direct  application,  and 
by  irritating  them  produces  vomiting  and  purging.  In 
the  form  of  dust,  as  from  wall  paper,  or  in  making  arti- 
ficial flowers,  it  may  enter  the  eyes,  nose  and  air  pas- 
sages, and,  thus,  it  maj  produce  conjunctivitis,  nasal 
aind  respiratory  oataf  ili,  land  cough ;  or  it  may  be  ap- 
plied directly  to  tho  fitin   and   cause   irritation  a/iicl 
eruptions  upon  it.  If  init.:h  diluted  it  may  produce  little 
or  no  local  irritatioji  of  the  stomiaeh,  intestines  or  re- 
spiratory passages,  but  from  these  it  may  be  absorbed 
by  the  'blood,  and  carried  by  the  blood  to  every  part  of 
the  body.    When  absorbed  from  the  stomach  and  in- 
testines it  is  obliged  to  pass  througli  the  liver  before  it 
can  enter  the  gemeral  circulation,  and  consequently  the 
largest  amounJt  of  arsenic  is  usually  found  in  this  organ 
after  deiath  from  arsenical  poisoning.      Wliilat  circu- 
lating in  the  blood  it  may  act  on  the  heart,  muscles  and 
nerves.    But  it  is  not  carried  by  the  blood  only  to  these 
organs,  for  through  the  circulation  it  gees  a  second  time 
to  the  stomach,  intestines,   respiratory  piassages  and 
mucous  membranes  of  the  eyes  and  skin.      By  these 
organs  it  is  eliminated,  and  during  the  process  of  elimi- 
nation it  may  again  give  rise  to  irritation  in  them  just 
as  it  would  do  if  directly  applied.      Morecn'er,  John 
Hunter,  Sir  Everard  Home  land  Sir  Benjamin  Brodie 
have  sliown  that  when  arsenic  is  applied  to  a  wound  it 
produces  more  violent  and  more  immediate  inflamma- 
tion of  the  stomach  than  when  the  poison  is  admin- 
istered internally,  and  that  this  inflammation  of  the 
stomach  precedes  any  appearance  of  inflammation  in  the 
wound  (Phil.  Trans.  1812,  Pt.  1,  pp.  209-210).  Brodie 
concludes  that  "  it  may  be  infeiwed  that  arsenic,  in 
whatever  way  it  is  administered,  does  not  produce  its 
effect  even  on  the  stomach  until  it  is  carried  into  the 
blood."    This  conclusion  is  perhaps  too  sweeping,  and 
not  strictly  true  for  arsenic  in  large  doses  and  in  a  cson- 
centrated  form,  but  it  is  probably  quite  correct  when 
the  poison  is  taken  in  moderate  or  simall  doses,  and  in  a 
diluted  form,  as  in  the  beer  at  Manchester.  Whilst 
circulating  in  the  blood  arsenic  is   carried  to  every 
organ  and  tissue  of  the  body,  and  affects  markedly  tfhe 
nervous  system  and  muscles,  the  mucous  membranes 
and  skin.    It  begins  to  be  eliminated  by  the  kidneys 
within  a  few  minutes  of  its  absorption,  and   is  also 
eliminated  by  the  mucous  membranes  and  skin.  If 
only  small  doses  are  taken  daily  the  whole  of  the  poison 
miay  probably  be  daily  eliminated,  and  it  may  be  taken 
for  months  without  any  harm.      But  if  the  doses  are 
larger,  less  is  eliminated  daily  than  is  absorbed,  and 
it  becomes  stored  in  the  body  and  produces  symptoms 
of  poisoning.     'During  the  pi'ocess  of  elimination  it 
irritates  all  the  mucous  membranes  and  the  skin,  and 
produces  corresponding  symptoms.    By  irritaiting  the 
mucous  membrane  of  the  stomach  it   causes   loss  of 
appetite,  nausea,  vomiting  and  epigastric  pain.    In  the 
intestine  it  produces  colicky  pains  and  diarrhoea.  By 
irritating  the  respiratory  tract  it  gives  rise  to  coryza, 
oough,  hoarseness,  huskiness  of  the  voice,  oppression  of 
the  chest,  retrosternal  pain  and  bronchitis,  with  occa- 
Bional  haemoptysis.    In  the  eyes  it  causes  irritation, 
conjunctivitis  amd  oedema  of  the  eyelids.    In  the  skin 
it  produces  all  sorts  of  eruptions,  neVlerash.  redness, 
papules,  pustules,  vesicles  and  boils.  Three  of  the  most 
marked  are  pigmentation,  herpes,  and  a  condition  to 
Whidh  the  name  of  keratosis  has  been  given  in  which 
the  epidermis  peels  off  the  palms  of  the  hands  and 
sales  of  the  feet  in  large  flakes.    Keratosis  is  probably 
due  to  the  local  action  of  arsenic  upon  the  skin!  for 
Binger  and  Murrell  found  that  in  frogs  poisoned  by  it 
the  cuticle  could  be  readily  stripped  from  the  body,  and 
Nunn  showed  that  this  is  due  to  softening  of  the  pro- 
toplasm in  the  epidermis,  so  that  it  becomes  almost 
completely  detached  from  the  dermis.     The  herpetic 
eruptions,  as  well  as  loss  of  hair,  brittleness,  or  shed- 
ding of  the  nails,  excessive  sweating  and  subcutaneous 
oetlcma,  however,  are  probably  dependent  rather  upon 
thp  action  of  arsenic  on  the  trophic  or  nutritive  nerves 
of  the  skin  to  which  reference  will  afterwards  be  made. 
Xhiring  its  circulation  in  the  blood  arsenic  a.cts  on  the 
muscles  of  the  limbs,  on  the  muscular  fibre  of  the  heart, 
on  the  liver  and  other  glandular  organs,  and  especially 
upon  the  nerve  trunks,  although  it  acts,   also,   to  a 
small  extent  on  the  spinal  cord  and  brain.    It  tlius 
tends  to  cause  anaemia,  as  well  as  fatty  degeneration  of 
the  muscles  and  of  the  heart,  so  that  the  limbs  become 


Neuritis. 


feeble,  and  the  heart  so  weak  that  death  may  occur       ^-  j- 
from  its  failure.    The  liver  also  undexgoes  fatty  change.  Brunion 

The  nervous  system,  and  especially  nerve  trunks,  are   ' 

especially  attacked  by  the  poison.  Kerve  trunks  usually  26  Apr.  19( 

contain  iibres  having  tihree  different  functions,  namely  „  7  

sensory,  motor  and  trophic  or  nutrient,  and  all  those  ,^  ^ 
functions  are  altered  by  the  inflammation  which  arsenic 
produces  in  the  nerve  trunks.    The  alterations  are  of 
two  kinds  ;  first,  the  nerves  are  unable  to  do  the  things 
they  ought  to  dO' ;  and,  secondly,  they  do  things  they 
ought  not  to  do.    The  sensory  nerves  instead  of  con- 
veying definite  impressions  to  the  brain  become  dulled, 
so  that  the  -^atient  does  not  feel  external  objects  ^vith 
the  same  accuracy  that  he  or  she  ought,  and  in  conse- 
quence camplaans  of  numbness,  and  may  be  unable  to 
distinguish  where  or  what  things  are,  and  may  tiius, 
for  example,  be  quite  unable  to  sew,  or  even  to  write, 
and  may  drop  things  from  the  hand  unwittingly,  while 
the  patient  may  feel  as  if  his  feet  were  walking  on  wool 
instead  of  on  the  floor.    At  the  same  time,  the  sensory 
nerves  convey  to  the  patient  impressions  for  which 
there  is  no  real  objective  ground.    He  may  feel  as  if 
pins  and  needles  were  running  into  him,  insects  were 
running  over  him,  or  he  may  feel  intense  burning  or 
pain  of  all  sorts  in  various  parts  of  the  body,  and  both 
the  skin  and  the  muscles  may  be  so  abnormally  tender 
that  the  slightest  touch  or  pressure  is  not  felt  as  touch 
or  pressure,  but  causes  the  most  intense  suffering.  On 
account  of  the  weakness  of  the  motor  nerves  the  patient 
soon  gets  tired,  and  then  certain  muscles  beoome  so 
weak  as  to  act  only  imperfectly,  or  may  beoome  com- 
pletely paralysed,  and  not  act  at  all.    On  this  account  Paralysi 
the  gait  becomes  feeble  and  staggering,  the  feet  drop, 
the  hands  drop,  the  patient  becomes  unable  to  walk  or 
stand,  and  may  be  even  unable  to  feed  himself,  while 
on  account  of  the  diaphragm  being  weak  or  paralysed 
the  respiration  becomes  feeble  and    imperfect.  By 
stimulating  the  trophic  or  nutrient  nerves,  and  perhaps 
by  directly  altering  the  tissue  change  of  the  parts 
themselves,  arsenic  may  at  first  appear  to  increase  nutri- 
tion, so  that  small  quantities  render  animals  or  men 
taking  it  plumper  and  more  active,  their  hair  grows 
more  thickly,  and  their  skin  appears  clearer  than 
before.    But  if  this  point  be  overpassed,  the  animals  or 
men  become  thinner  and  wasted,  the  skin  dry  and  hard, 
peeling  off  in  scales,  and  often  much  pigmented.  This 
pigmentation  varies  in  appearance.    It  is  sometimes  Pigmenta] 
slight  but  general,  sometimes  patchy,  and  sometimes  so  tion. 
generally  diffused  and  deep  in  colour  as  to  make  the 
patient  appear  to  belong  to  a  dark-skinned  race.  The 
peeling  of  the  skin  generally  occurs  in  bran-like  scales, 
but  the  epidermis,  may  separate  from  the  soles  of  the 
feet  and  palms  of  the  hands  in  very  large  flakes.  To 
this  the  name  of  "  keratosis  "  is  given.  Local  swellings  of 
an  cedematous  or  dropsical  nature  may  occur  in  various  CEdema 
parts  of  the  body,  and  are  particula*rly  notieeaible  in  the 
eyelids.    The  spinal  cord  may  also  undergo  alteration, 
and  some  of  the  neuralgic  pains,  the  loss  or  perversion  of 
sensations  of  heat  or  cold,  loss  of  reflexes  and  want  of 
co-ordination  in  movement  may  be  partly  due  to  altera- 
tion in  St,  as  well  as  to  alteration  in  the  nerve  trunks. 
In  some  cases,  although  rarely,  the  brain  has  been  found 
to  be  affected,  and  symptoms  of  melancholia  or  mania 
have  occurred.    The  nervous  ganglia  of  the  heart  may 
be  weakened,  and  this,  along  with  the  feebleness  of 
its  muscular  fibre,  already  mentioned  as  due  to  larsenic, 
may  lead  to  syncope,  or  even  to  death.    The  nerves 
which  regulate  the  contraction  of  blood  vessels  are 
said  by  Bohm  to  be  paralysed  by  large  doses  of  arsenic, 
so  that  the  vessels  dilate,  especially  those  of  the  ab- 
domen, and  this,  along  with  the  weakness  of  the  heart, 
explains  tlie  low  itension  of  thie  (pulse  observed  in 
severe  cases  during  this  epidemic.    The  blood  vessels 
of  the  soles  of  the  feet  and  of  the  palms  of  the  hands 
become  much  dilated,  so  that  the  skin  of  these  parts  Erythron 
towards  the  outside  becomes  very  red,  and  at  the  same  lagia. 
time  it  becomes  exquisitely  tender  and  very  painful. 
This  condition  is  known  under  the  name  of  erythro- 
melagia.  ^  ^.  .^^^ 

5943.  Do  the  symptoms  vary  with  the  amount  of  g„ggepti. 
arsenic  taken  ? — All  the  symptoms  I  have  mentioned  ^■jjj.y 
may  occur  in  chronic  arsenical  poisoning,  but  they  arsenic,  i 
may  not  all  appear  in  the  same  person  or  to  the  same 
extent,  for  their  occurrence  may  depend  upon  the  quan- 
tity of  arsenic  they  have  taken,  upon  the  length  of 
time  its  administration  is  continued,  upon  the  form 
in  which  it  is  taken,  and  upon  the  personal  peculiar 
idiosyncrasy  of  the  person  taking  it.    Small  quantities 
of  arsenic,  such  as  the  50th  to  a  10th  of  a  grain,  may 
be  taken  by  many  people  for  months  together  with  no 
apparent  bad  health,  but,  on  the  contraa-y,  with  better 
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l^j,.        nutrition  and  iiifreased  strength.    In  tJiese  cases  it  is 
■union,  pi'^ibable  that  the  v/hole  of  the  arsenic  is  eliminated 
—       daily  as  quickly  us  it  is  taken,  and  tJiat  there  is  no 
1901   storage  of  it  within  the  body ;  but  if  larger  quantities 
~      are  taken,  so  that  the  whole  is  not  eliminated,  it  will 
graduallj'  accumulate,  and  symptoms  of  jDoisoning  be- 
gin to  occur,  which  miay  become  very  severe  or  fatal, 
ionis  administration  of  the  drug  be  stopped  be- 

jipear  ff^tal  issue  is  reached,  the  poison  which  has 

jj-ije  alreadj-  been  stored  up  in  the  body  is  gradually  ex- 
irsenic  creted,  and  the  patient  may  recover  even  when  appa- 
en  rently  at  death's  door.  But  during  the  process  of  elimi- 
;inue(l.  nation  symptoms  of  sub-acute  poisoning  may  occur, 
and  the  arsenic  which  has  been  stored  up  for  awhile 
in  the  body  may,  in  passing  out  through  the  mucous 
membranes  of  the  intestine  and  stomach,  irritate  them 
and  produce  vomiting  and  jjurging,  as  in  some  of  Mr. 
Dixon  Mann's  cases  three  weeks  after  the  arsenic  had 
ceased  to  be  taken. 

5944.  Are  some  persons  so  constituted  as  to  bear 
larger  doses  of  arsenic  than  others  ? — The  effect  of  ar- 
senic can  be  modified  by  the  age,  strength,  and  consti- 
tution of  the  patient  taking  it,  women  usually  being 
able  to  take  less  than  men,  and  children  very  much  less 
than  either.  Susceptibility  to  arsenic  varies  very  con- 
siderably, and  while  three  minims  of  Fowler's  solu- 
tion, which  is  a  1  per  cent,  solution  of  arsenic,  and  is 
the  preparation  commonly  given  in  medicine,  will 
sometimes  cause  such  symptoms  of  intestinal  irrita- 
tion as  will  necessitate  its  discontinuance,  other 
patients  will  take  30  minims,  or  even  more,  three  times 
a  day  without  any  discomfort  whatever.  The  way  in 
which  it  is  given  alters  its  action,  so  that  if  five  minims 
of  Fowler's  solution  were  given  on  an  empty  stomach 
three  times  a  day  it  would  probably  produce  irritation 
of  the  stomach  and  intestines,  whereas  if  given  when 
the  stomach  was  full  it  wou'ld  be  diluted  by  the  food 
and  be  absorbed  without  producing  any  local  irritation 
whatever.  When  much  diluted  in  the  form  of  beer, 
the  local  action  of  arsenic  on  the  stomach  and  intestines 
diluted  time  of  taking  it  is  probably  vei-y  slight,  and  the 

gastro-intestinal  irritation  observed  during  this  epi- 
demic was  comparatively  trivial  as  compared  with  the 
other  symptoms,  and  was  probably  due  to  irritation 
of  the  muoous  membrane  occurring  during  its  elimina- 
tion.   During  the  circulation  of  arsenic  in  the  blood, 
it  is  not  improbable  that  its  action  may  be  determined 
to  one  part  of  the  body  or  to  another  by  other  sub- 
stances taken  at  the  same  time.    A  well-marked  in- 
stance of  this  kind  of  action  is  known  in  the  case  of 
mercury.     Alcohol  is  well  known  to  have  a  strong 
affinity  for  the  nervous  structures  in  the  body,  whilst 
that  of  mercury  is  much  less.    But  alcohol  seems  to 
direct  mercury  to  the  nervous  system,  and  cause  it  to 
uating  act  upon  them.    An  example  of  this  is  given  by  the 
iction    f;J^(,(;  (jjiiat  during  the  preparation  of  an  alcoholic  com- 
pound of  mercury,  called  mercuric  methide,  two  che- 
mists who  were  subjected  to  the  fumes  were  poisoned  by 
the  compound,  and  showed  signs  of  nervous  disease, 
one  of  them  becoming  maniacal  and  dying  within  three 
months,  and  the  other  becoming  idiotic,  and  dying 
after  about  a  year's  confinement  in  a  lunatic  asylum. 
Osier  has  observed  that  mercury  taken  along  v/ith 
alcohol  seems  to  have  more  tendency  to  produce  peri- 
pheral neuritis  than  if  taken  alone,  the  alcohoi  seem- 
ing, as  it  were,  to  direct  the  arsenic  to  the  nervous 
system.   If  the  statements  made  by  some  of  the  patients 
who  have  suffered  in  the  present  epidemic   of  this 
arsenical  poisoning  as  to  quantity  of  beer  they  have 
taken  are  correct,  the  amount  of  arsenic  consumed  in 
some  cases  must  have  been  so  exceedingly  small  as  to 
lead  one  to  ask  whether  the  neuritis  can  be  due  to 
arsenic  alone,  even  though  its  action  may  have  been 
directed  to  the  nerves  by  alcohol  or  hops,  or  whether 
some  other  poison  besides  arsenic  has  not  been  present 
in  the  beer,  or  whether  the  arsenic  is  not  present  in 
such  a  combination  as  to  have  a  much  more  deleterious 
action  than  that  of  pure  arsenic  itself.    There  are  difiB- 
culties  in  accepting  the  statements  of  some   of  the 
patients  as  correct,  for  in  the  case  of  Alice  Booker, 
which  terminated  fatally,  and  in  which  Dr.  Stevenson 
separated  a  weighable  quantity  of  arsenic  from  the 
viscera,  the  patient  only  admitted  having  taken  less 
than  one  pint  per  dieim.    It  is  quite  possible  that  ar- 
senic may  be  present  in  beer,  poanbined  with  e'ltiher  a 
>rgame  Jiydrocarbon  or  wltth  a  proteid,  for  although  it  is  said 
'  not  to  unite  with  albumen  to  form  an  albi  miruwte,  it  haf9 

been  found  to  enter  into  combination  with  casein.  At 
present,  however,  this  is  only  a  hypothesis,  and  Pro- 
fessor Hewitt  and  I  are  at  present  engaged  in  investi- 
frating  the  subject.  It  is,  however,  a  research  full  of 
difficulties,   and  if  we  succeed  in  obtaining  definite 
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results  at  all,  it  will  probably  not  be  until  after  the 

expiration  of  ssveral  luontjs  at  the  earliest.  L.  Brunton. 

5945.  Do  you  know  of  any  other  facts  bearing  on  the  ,;>,.  .  ^oni 

hypothesis  you  have  just  inentioned Y<es.  In  an 
epidemijc  of  aa-senical  podsoniing  at  Wtirzburg,  wiliei'e 

the  arsenic  was  contained  in  bread,  only  one  case  of  Ditterenee  in 
paralysis  was  observed  in  373  cases  of  poisoning.    This  symptoms 
extraordinary   want  of  action  on   the   motor   nerves  "'^'-ween 
when  taken  in  bread  as  compared  with  its  action  when 
taken  along  with  alcohol  in  beer  or  wine  tends  to  l!'.'?^''?.'"^ 
substantiate  my  hypoth-esis.  and  from'' 

5946.  Have  you  any  doubts  as  to  the  epidemic  in  bread,  as  in 
Manchester  being  due  to  arsenical  poisoning  ? — I  have  ^Vurzburg. 
heard  doubts  expressed  as  to  whether  the  epidemic  in 
Manchester  was  due  to  arsenic  at  all,  and  I  confess 

that  when  I  first  went  I  thought  that  possibly  the 
symptoms  might  be  caused  by  organic  impurities  in 
beer,  such  as  some  of  the  higher  alcohols,  e.g.,  fusel 
oil,  by  albumoses,  or  by  furfural.    But  an  examina- 
tion of  tlie  facts  has  convinced  me  that  the  epidemic 
was  due  entirely,  or  almost  entirely,  to  arsenic.  No 
doubt  neuritis  may  be  produced  by  toxines  of  an  albu- 
minous nature,  such  as  occur  in  the  body  in  diph- 
theria, in  plague,  and  in  beri  beri,  or  are  "found  out- 
side the  body  in  diseased  grain,  such  as  ergot  and 
maize,  producing  ergotism  and  pellagra.    But  in  the 
present  epidemic  the  cases  of  illness  were  distinctly 
traced  to  beer.    There  was  no  diseased  grain  used  in 
its  production,  no  evidence  of  any  infective  disorder ; 
in  fact,  there  has  been  no  evidence  of  the  presence 
of  anything  excepting  arsenic,  and  possibly  selenium, 
that  would  produce  the  symptoms.    These  symptoms  Symptoms  of 
consisting  in  a  combination  of  gastro-enteiic  irritation,  Manchester 
peripheral  neuritis,  pigmentation,  and  eruptions  of  ^^^^^  like 
the  skin,  are  almost  characteristic  of  arsenical  poison-  ^° 
ing.    They  occurred  in  previous  epidemics.    For  in-  ^Y^res  due 
stance,  in  tiie  one  which  occurred  in  Hy^res,  in  which    •  ^ 
a  number  of  persons  were  poisoned  by  arsenic  in  wine, 
the  symptoms  were  almost  identical  with  those  of  the 
present  epidemic.    In  both  these  epidemics  the  symp- 
toms may  be  convenientl.v  classed  in    the  manner 
adopted  by  MM.  Vidal  and  Ollivier  for  those  observed 
at  Hy^res  into  :  — 

(1.)  Digestive. 
(2.)  Cutaneous. 
{Tt.)  Nervous. 

In  both  epidemics  tiie  digestive  symptoms  were  not 
nearly  so  prominent  as  would  have  been  expected  from 
tiie  well-known  irritant  action  on  the  digestive  canal 
wii'loh  arsenic  produces  in  cases  of  acute  poisoning,  and 
iu  some  oases  symptoms  of  this  sort  were  completely 
obseiit.    They  seem  to  have  Ijeen  rather  more  marked  at 
Hyeres  than  at  Manchester,  a  circumstance  which  one 
would  naturally  expect  both  from  the  moire  irritating 
action  of  wine  as  compared  with  beer  on  thie  miucous 
membrane  of  the  stomach:  aaid  intestine,  and  from  the 
larger  proportion  of  arsenic  in  the  wine  ('08  granmie  per 
litre).    The  digestive  symptoms  were  alike  in  both 
epidemics,  viz.,  loss  of  appetite,  vomiting,  aibdominal 
pain,  and  diarrhoea.    Retrosternal  constriction  or  pain 
was  noted  in  bath,  and  I  have  mentioned  it  already  along 
with  cough,  but  at  Hyeres  it  was  attributed  to  digestive 
derangement.    In  botli  epidemics  the  symptoms  produced 
during  aJbsorption  were  slight  in  comparison  with  those 
which  occurred  during  the  circulation  of  the  po'son  in 
tire  system  and  during  its  elimination.*    The  cutaneous 
symptoms  which  occurred  were  of  the  most  varied  kind 
in  both  epidemics.    In  Hyeres  the  forms  were  so  mani-  Great  variety 
fiild  as  to  exhaust  dermatologieal  nomenclature,  and  they  of  skin 
were  no  less  so  in  Manchester. t    In  both  epidemics  two  alfectione. 
uf  the  most  striking  cutaneous  symptoms  were  pigmenta- 
tion of  the  surface  generally,  and  separation  of  the 
epidermis  from  the  feet  and  hands  in  sucli  huge  flakes 
tliat  it  seemed  as  if  the  whole  skin  of  the  soles  and  palma 
came  off  in  one  piece  (keratosis).    At  Hv^res  coppery 
]  latches  on  the  skin  and  an  eruption  the  colour  uf  burnt 
oofi'ee  were  noticed,  but  the  pigmentation  does  not  appear 
so  have  been  so  dark  or  so  extensive  as  in  some  of  the 
cases  at  Manchester.     In  both  epidemics  the  nervous 


"  MM.  Vidal  and  Ollivier  say  "  Les  ingestions  repetoes 
de  doses  dissemblables,  mais  relativement  61evees,  d'arsenic 
n'ont  et6  suivies  (jue  <raccident8  pen  importants  corres- 
pondant  a  la  periode  d'absorption  ;  lea  plus  ^erieux  se  font 
montres  pendant  la  diffusion  dans  rorgaiiisme  se  surtout 
1' Elimination.    Bull,  de  I'Acad.  de  Med.,  1888,  T.  xx,  p.  624. 

t  According  to  M.M.  Vidal  and  Ollivier  "Si  Ton  voulait 
donner  un  nom  adapts  exactenieiit  ;\  la  forme  de  toutes  ces 
eruptions  il  faudrait  6puiser  la  nomenclature  derinatologique 
actuelle.    Bull,  de  I'Acad.  de  Med..  1888,  xx,  p.  iii'X 
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syniptoius  wero  the  must  iuiijurtaiit,  and  in  both  caaes 
they  were  at  first  attributed  to  alcohol  and  not  to  ar- 
senic* In  both  epidemics,  although  numbness  and  loss 
of  sensation  were  observed,  they  were  not  such  prominent 
symptoms  as  pain  and  tenderness,  vi'eakness  ;ui''  p;aaiysis. 
Ill  both  jjain  was  a  mos.t  marked  feature,  varying  in 
intensity  from  sligiit  "  pins  and  needles  "  itu  most  intense 
agony  ;  and  a  very  striking  symptom  was  extreme  ten- 
derness to  touch  or  2)resBur8,  so  that  the  pab.eiits  could 
not  bear  the  pressure  of  the  bedclothes,  on  their  limbs. 
Extreme  tenderness  of  the  calves  and  other  muscles  o'f 
the  body  on  pinching,  as  well  as  the  redness  and  exceeil- 
ing  painfulness  of  the  soles  of  th,e  feet  and  palms  of  tiie 
lianas  (erytlu'omelalgia),  wihioh<  were  so  marked  in 
Mancliester  cases,  are  less  pToinlnently  noticed  in 
accounts  of  the  Hyeres  epidemic.  Isometliing  of 
same  kind  seams,  however,  to  have  been  present  for 
patients  are  said  to  have  complained  of  paiii  as  if  dogs 
were  gnawing  their  calve,-;  and  tlsie  soles  of  their  feet. 
In  both  epidemi(;s  tlie  nmscular  weakness  or  paralysis, 
the  difficulty  in  walking,  the  peculiar  gait,  and  sometimes 
the  complete  inability  to  stand,  were  all  alike.  Both 
resembled  each  other,  also,  in  the  aifections  of  the  respi- 
ratory system  ;  indeed,  with  the  slight  difference  in- 
dicated already,  the  symptoms  in  one  epidemic  migiit 
stand  for  those  of  the  other.  In  both  epidemics  there 
.can  be  little  or  no  doirbt  that  tlie  symptoms  were  chiefly, 
if  not  entirely,  due  to  arsenical  poisoning,  for  (1)  there 
was  an  absence  of  any  other  sufficient  cause.  (2)  there 
was  suflicieat  arsenic  to  cause  symptoms  of  |.M,'isonir.g, 
(3)  tlie  symptoms  corresponded  witli  those  which  have 
been  o'bserved  in  cases  of  clironic  poisoning  by  arsenii- 
taken  in  otlier  ways. 

5947.  Then  you  have  no  doubt  in  your  mind  that  the 
recent  epidemic  wa-s  due  to  arsenical  poisoning  V — When 
I  first  went  to  jManchester  to  investigate  the  epidemic 
I  started  with  the  idea  that  the  symptoms  of  poisonilng 
were  probably  due  not  to  tlie  arsenic  in  beer,  ijut  to  some 
other  impurity,  but  I  soon  found  that  the  arsenical 
origin  of  the  epidemic  could  be  proved  beyond  a  <lo«bi. 
The  present  epidemic  is  certainly  due  to  contaniination 
of  beer  through  glucose  land  invert  sugar  made  by  one 
pa,rticular  firm,  who  had  been  supplied  witli  sulphuric 
acid  containing  a  very  large  quantity  of  arsenic.  The 
extraordinary  number  of  oases  of  peripheral  neuritis  ' 
which  have  occurred  in  this  epidemic,  together  with  the 
fact  that  this  disease  has  been  specially  observed  and 
described  by  two  Manohester  men.  Professors  Boss  and 
Dresclifeld,  naturally  raises  the  question  whether  the 
peripheral  neuritis,  a  disease  v.diieh  is  commonly  attri- 
buted to  alcohol,  is  not  caused  in  most,  if  not  iri  all, 
cases  by  arsenical  poisoning,  and  whether  poisoning  by 
arsenic  may  not  have  been  going  on  to  a  greater  'Or  less 
extent  in  iMiancliester  for  many  years.  A  good  deal  may 
be  said  on  'both,  sides  of  this  questi'on.  On  the  one 
hand,  it  cannot  be  denied  that  peripberal  neuritis  may  be 
caused  'by  toxines,  for  it  is  found  in  diphtheria,  wihere  no 
poison  except  that  of  dtphtheria  has  gained  access  to  the 
organism,  and  Sidney  iMartin  has  sho^^^l  that  the 
diphtheritic  toxine,  apart  from  the  'bacillus,  will  produce 
'neuritis  in  animals.  But,  on  the  other hrad,  althot.gh it 
is  commonly  supposed  thait  alcolml  will  causae  the  disease, 
it  is  by  no  means  certain  that  etliylic  alco'hol  vfiW  do  so, 
and  alcohiolic  neuritis  in  sjiirifc  (hinkers  may  possiibly  be 
due  to  other  substances  than  etliyl'c  alcohol.  A  remark- 
able observation  was  made  to  me  in  a  letter  by  Sir 
William  Gairdner.  A'bout  sixteen  years  ago  he  was  ex- 
amininc;  in  iManchester,  and  went  through  the  wards  of 
the  late  Dr.  iR^oss.  He  saw  there  several  cases  of  peri- 
pheral neuritis,  and  was  much  astonished  because  he 
could  not  recollect  seeing  mx)re  than  two  case®  in  Glaso■o^\■ 
in  all  hi,s  life,  iffe  wondered  if  he  could  have  overlooked 
the  disease,  but  after  consideration  he  came  to  the  con- 
elusion  that  it  did  not  exist  in  Glasgow,  notwithstanding 
the  rlarge  quanitity  of  whisky  which  was  drunk  there,  and 
ouglit  to  have  piu'lived  the  disease  if  it  were  due  to 
alcohol  as  usuiiUy  supjMised.  The  fact  that  arsenic  ha? 
no'W  been  found  both  in  hops  and  malt  renders  it  not 
improhable  that  cases  of  peripheral  -neuritis  in  Manches- 
ter may  for  rears  past  have  been  due  to  a  certain  amount 
of  contamination  of  beer  by  arsenic  throug'h  hops  and 
malt,  and  although  it  is  not  yet  certain,  it  seemis  proibaWe 
that  this  contamination  may  Irave  arisen  from  the  use  of 
coal  or  coke  containing  arsenic  in  the  process  of  .drying, 

5948.  Have  you  anything  to  say  with  regard  to  the 
recent  discovery  of  selenium  in  beer? — The  recent  and 


remarkable  discovery  of  selenium  in  beer  by  Prjfessor 
Tuniiicliii'c  imports  a  new  factor  into  tlie  question,  but 
furtiier  information  is  required  before  any  conclusion 
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■'  "Jus(ia'au20mars,"ditleDr.  Dnbrand_y,"j'avais  toujour.'^ 
suppose  que  les  accidents  pourvaieut  bien  6tre  d'origine 
alcooliuue  et  i)rodnits  par  l'ns;i;;.'  d'alcools  absorhes  en 
nature  ou  sous  forme  de  vins  vines  pris  en  exces.'  Bull,  de 
I'Aead.      Med.,  xx,  p.  620. 
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can  be  airrived  at  as  to  whether  this  substance  may  be  -6  Apr.  19( 
partly  to  blame  for  producing  neuritis,  and  if  so.  to  what 
extent. 

5949.  You  wish  to  make  some  observations  on  objec- 
tions which  have  been  raised  to  the  ,practice  of  using 
glucose  in  brewing? — The  occurrence  of  tliis  ejji- 
demic  lia's  caused  an  outcry  against  the  practice 
of  using  glucose  and  invert  sugar  in  brewing, 
and  a  demand  that  only  barley  and  Ivops  shall  be 
employed.  iBut  I  am  informed  tliat  this  woula  render 
U  dithuult  '10  brew  the  light  beers  .similar  to  the  German 
lager  or  Pilsener  beers  which  have  come  to  be  so  exten- 
sively drunk  in  this  country  within  the  last  thirty  years. 
I  regard  the  introduction  of  such  light  beers  as  a  benefit 
to  the  public,  for  it  supplies  a  drink  which  can,  if  pure, 
be  taken  witliout  causing  the  heaviness,  drowsiness, 
stupidity  and  headache  which  so  commonly  follow  the 
consumption  of  heavy  ales. 

5950.  And  you  wish  to  indicate  that  indirectly  the 
recent  epidemic  may  have  given  .a  useful  lesson  ? 
—Although  this  epidemic  has  done  much  harm, 
iiaa  caused  great  pecuniary  loss  to  the  brewers, 
who  were  not  to  blame,  and,  still  worse,  has 
caused  great  pain,  paralysis,  and,  in  som.e  cases, 
death  to  the  unwitting  consumers  of  the  contami- 
nated licer,  it  has  not  been  without  its  advantages.  For 
it  has  shown  'how  a  poisonous  substance  may  find  its  way 
into  a  chemical,  and,  through  it,  not  only  into  beer,  but 
many  (.)ther  substances  used  as  food.  It  has  shown, 
als.0,  how  a  poison  like  arsenic  may  find  its  way  into  foofl 
in  sucih  unexpected  ways  as  through  hops  and  ,m!alt,  and 
thus  enforces  the  necessity  of  guarding  the  consumer  not 
by  placing  restrictions  upon  manufacture,  but  by  de- 
manding that  the  manufacturer  shall  in  the  future  be 
held  responsible  for  the  purity  of  tlie  articles  he  sells, 
and  that  all  materials  for  beer  or  foodstuffs  should  be 
sold  with  a  guarantee  of  purity  which  sihould  'be  rigorously 
^nforce-d. 

5951.  With  regard  to  what  you  say  as  to  the  action  of 
arsenic  when  it  is  applied  to  wounds  and  external  in- 
tlammations,  is  it  not  the  case  that  arsenic  coming  into 
contact  with  the  skin  of  those  who  are  working  in  pre- 
parations of  arsenic  of  itself  produces  very  troublesome 
sores  ? — It  does. 

5952.  Is  that  due  to  external  application,  and  not  to 
its  having  been  absorbed  ? — No,  to  its  local  action.  I 
have  noted  that  it  may  be  applied  directly  to  the  skin, 
and  cause  irritations  and  eruptions  upon  it. 

5953.  You  say  that  the  liver  also  undergoes  fatty  Effect  6i 
change.      Of  course  in  this  epidemic  there  has  been  a  arsenic  on 
mixture  of  alcoholic  poisoning  probably  vi^ith  arsenical  the  liver^i 
poisoning  ? — I  think  in  all  the  cases  that  I  saw  in  Man- 
chester the  symptoms   were   mixed — partly  alcoholic 

and  partly  arsenical, 

5954.  Would  you  mind  telling  the  Commission  a  little 
more  with  regard  to  the  changes  that  you  think  arsenic 
produces  on  the  liver  ? — The  liver  cells  undergo  fatty 
degeneration.  The  substance  of  the  cells  themselves 
are  more  or  less  converted  into  fat.  In  cases  of  alco- 
holic degeneration  you  will  very  often  find  a  greater 
enlargement  of  the  liver  than  with  arsenical  poisoning, 
apparently  more  deposition  of  fat ;  not  so  much  con 
version,  of  the  protoplasm  of  the  cells  into  fat.  but  an 
absolute  deposition  of  fat  from  elsewhere. 

5955.  In  very  chrcniic  cases  of  ^^oisoning  with  either 
substance  there  are  fuithev  alterations  which  you  think 
diffei'  in  the  two  case--  ? — In  the  case  of  alcoholic  jooison- 
ing  one  genei'all.y  u'.'ts  a  large  deposition  of  fibroits 
tissue,  giving  rise  to  liardening  and  afterwaixls  to  a  con- 
traction of  the  liver,  the  fat  being  absorbed.  I  do  not 
know  that  this  is  observed  to  anything  like  the  extent, 
or  has  indeed  ever  been  observed  to  any  extent,  in  cases 
of  arsenical  poisoning.  Most  of  the  obsei  v-ations  on 
the  action  of  arsenic  on  the  liver  have  been  made  upon 
aniiuals,  and  of  course  in  them  the  poisoning  is  carried 
out  quickly,  and  there  is  not  the  same  time  for  obser- 
vation that  there  is  in  cases  of  alcoholic  degeneration  of 
the  liver  in  man. 

5956.  So  that  we  really  know  very  little  with  certainty 
with  regard  to  the  action  of  arsenic  upon  the  liver  when 
carried'on  for  long  periods  of  time  ? — Very  little. 

5957.  Could  you  tell  the  Commission  anything  with 
regard  to  Dr.  ibixon  Mann's  causes,  where  three  weeks 
after  the  arsenic;  had  ceased  to  be  taken,  irritation  of 
the  stomach  and  intestines  took  place?  Do  you  knour 
whether  anv  exaniiiiatiou  of  the  nrine  was  made  at  that 
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time,  vvliedier  it  was  really  certain  iliat  arsenic  was 
passing  out  of  the  body  at  that  time  I — I  regret  I  cannot 
state  detiiiitely.  These  cases  were  described  by  him 
at  a  meeting  cf  the  Royal  i\Iedico-Chirurgical  Society. 
He  made  the  stateiisent  very  positively  that  there  were 
cases  of  arsenical  poisoning,  but  I  cannot  at  this 
moment  recollect  whether,  during  the  time  when  the 
syriipioms  were  developed,  arsenic  was  observed  m  the 
nriiie  or  not. 

5Q58.  "^V^ould  that  not  be  a  proof  that  arsenic  was 
really  being  eliminated  at  that  time,  whereas  tliis  is 
oTiIy  an.  inference  from  the  occurrence  of  the  purging 
i)id  viimiting?  Some  persons  are  so  constituted  as  to 
oear  larger  doses  of  arsenic  than  others? — Yes. 

5959.  And  the  effect  of  arsenic,  as  you  say,  can  be 
minlilied  by  the  age,  strength,  and  constitution  of  the 
patient  taking  it,  women  usually  being  able  to  take  less 
than  men,  and  children  very  much  less  than  either — 
that  is,  when  arsenic  is  given  medicinally  ? — Yes,  when 
one  knows  definitely  that  the  patient  is  taking  arsenic, 
and  knows  the  exact  amount  that  is  given. 

5960.  Is  it  generally  recognised,  that  women  can 
take  less  than  men,  bulk  for  bulk  of  body  ? — I  should 
not  say  bulk  for  bulk.  This  is  only  a  general  state- 
ment of  jnen  compared  with  women,  and  not  men  and 
women  as  compared  by  body  weight. 

5961.  Or  children  ? —  Children  I  do  not  think  stand  it 
nearly  as  well.  Some  of  them  do,  but  children,  as  a 
rule,  do  not  bear  arsenic  so  well  as  grown-up  people. 
The  intestines  seem  to  be  more  irritable,  and  the  pro- 
portionate dose  is  very  apt  to  cause  pain  and  diarrhoea. 

5962.  Does  the  susceptibility  of  different  children 
vary  very  greatljr  ? — Enormously,  I  think. 

5965.  Is  that  the  only  reason  that  you  can  advance 
for  women  having  apparently  suffered  more  severely 
than  men  in  this  epidemic? — No,  I  think  it  is  that  the 
women  have  really  taken  more  beer,  and  that  possibly 
the  women  have  been  supplied  alwa.ys  with  the  same 
kind  of  beer — that  they  have  gone  to  a  public-house 
near  at  hand,  so  that  where  ihey  have  taken  arsenic^al 
beer  they  have  taken  it  continuously.  A  man  moves 
about  and  perhaps  drinks  arsenical  beer  at  one  public- 
house,  non-arsenical  at  another,  and  so  on.  80  that 
the  two  reasons,  1  think,  are  that  the  women  have  actu- 
ally drunk  more  beer  than  the  men,  and  that  they  have 
drank  regularly  beer  containing  arsenic,  whereas  men 
who  have  drunk  a  good  deal  may  have  had  a  mixture 
of  beers. 

5964.  Do  you  think  that  the  greater  physical  labour 
of  the  men  leads  tn  more  rapid  elimination  of  the 
arsenic  ? — That  is  possible,  but  I  do  not  know. 

5965.  Have  you  any  information  to  give  the  Commis- 
sion with  regard  to  tlie  work  that  you  are  carrying  on 
with  Professor  Hev.'itt  which  you  alluded  to  ? — We  finrl 
it  an  exceedingly  difficult  problem.  We  have  tried 
to  obtain  from  beer  arsenical  products,  but  they  are 
so  exceedingly  difticult  to  obtain,  and  so  exceedingly 
difficult  to  settle  their  constitution,  that  we  are  thinking 
of  beginning  really  from  the  other  end,  and  of  tiying 
to  obtain  arsenical  substances  which  may  be  possibly 
ijresent  in  beer.  For  example,  we  think  of  trying  to 
obtain  arsenical  ureas  in  which  the  niti'ogen  of  the 
ureas  should  be  replaced  by  arsenic  and  several  other 
compounds  of  that  sort.  If  we  succeed  in  those  we 
may  possibly  go  on  to  try  and  obtain  arsenical  albu- 
moses.  But  the  substances  present  in  beer  are  cer- 
tainly very  complex,  and  we  have  not  come  to  any  defi- 
nite conclusion  as  yet. 

5966.  Have  you  any  evidence  that  arsenic  is  ]3resent 
in  the  beer  in  a  complex  organic  condition  ? — There  is 
no  definite  evidence  yet.  The  reason  for  supx^osing 
that  it  may  be  so  is  this,  that  in  the  case  of  epidemics 
where  the  arsenic  has  been  taken  in  alcoholic  liquid? 
there  has  been  much  more  affection  of  the  nerves.  In 
one  case,  for  example,  where  a  large  number  of  cases 
occurred  from  arsenic  taken  in  bread,  the  nei^'es  were 
not  nearly  so  much  affected. 

5967.  That  ix^ssibly  may  be  explained  by  the  joint 
action  of  the  two  bodies  together,  Avithout  imagining 
that  the^;-  torm  a  new  body? — That  is  quite  possible. 
As  I  said,  it  is  possibly  detennined  by  the  actioii  of  the 
alcohol. 

5968.  TLaxe  you  any  doubts  as  to  the'  epidemic,  iqi 
Manchester  being  due  to  arsenical  poisoning? — None 
whatever. 

5969.  Reco.gnising  nov/  that  it  was  due  to  that  at  Mrji^ 
cltester,  would  you  mind  ^ stating  whether  y^u  thiiik 
there  v,-pre  nny  rcr.soTis  ^hy  the  doctors  at  first  'rfetw 


Manchester 
isefore  the 
■epidemic 


slow  m  recognising  it  ?— I  believe  that  for  a  number  of  sir 

years  cases  of  neuritis  have  occurred  in  IVIanchester.  Brunton. 

5970.  Would  you  anticipate  that  neuritis  was  the  p„  .  , 

form  of  disease  which  would  first  attract  attention  in  Apr.  VJOi. 
arsenical  poisoning  ? — No.     But  the  number  of  people 

suffering  from  alcoholic  neuritis  was  supposed  to  be  due 
to  alcohol,  and  not  to  arsenic. 

5971.  That  you    have   mentioned.       I  am   asking  Epidemic  at 
whether  anything  has  occurred  to  you  to  explain  the  first  wrongly 
delay  of  the  profession  generally  in  recognising  that  attributed  to 
this  disease  in  j\lanchester  was  due  to  accidental  arseni-  alcohol. 

cal  poisoning,  and  not  to  alcoholic  poisoning  or  any 
other  x^oisoning.  Dining  the  early  part  of  the  epi- 
demic, the  great  absence  of  sickness  and  diarrhoea 
amongst  the  people  who  were  taking  arsenical  beer  was 
notev/orthy.  The  first  symptoms  that  attracted  atten- 
tion were  not  gastric,  which  is  usually  the  case  in  ar- 
senical ijoisoning? — There  is  that,  and  their  being 
familiar  with  cases  of  neuritis  due  as  they  supposed  to 
alcohol.  They  therefore  classed  these  cases,  which 
might  have  otherwise  attracted  attention,  as  being  due 
to  alcohol.  If  I  might  put  it  in  other  words,  their 
familiarity  with  alcoholic  neuritis  misled  them  because 
they  attributed  the  neuritis  always  to  the  alcohol  and 
to  nothing  else. 

5972.  Do  you  think  it  is  a  fact  that  alcoholic  neuritis  Greater 
lias  been  much  more  prevaJent  in  Manchester,  Liver-  prevalence 
pool,  and  the  neighbourhood  than  in  London  and  dis-  of  alcoholic 
trict  ? — I  think  it  must  be  so,  because  it  was  in  Man-  neuritis  in 
Chester  that  the  disease  attracted  so  much  attention. 
It  was   there   very  clearly  described   by  Ross  and 
Dreschfield,  whereas  men  111  other  parts  of  the  country 
had  not  seen  the  cases  or  else  had  passed  them  over. 

Sir  William  Gairdner,  of  Glasgow,  told  me  that  he  had 
bsen  examining  in  the  Victoria  University,  and  waj 
much  struck  with  the  fact  that  there  was  not  only  ona 
but  two  or  more  cases  of  peripheral  neuritis  in  Dr. 
Ross's  wards.  it  struck  him  all  the  more  because  he 
had  not  seen  such  cases  in  Glasgow.  On  taxing  his 
memory  he  could  not  reaneiiiber  more  than  tv,-o  at 
the  very  outside  in  the  whole  of  his  life,  and  yet  people 
m  Glasgow  drank  enough  wdiisky  to  give  them  alcoholic 
neuritis  if  the  neuritis  was  due  to  alcohol  pure  and 
simple.  Although  he  could  not  explain  this  prevalence 
of  alcoholic  neuritis  in  Manchester  at  the  time,  on  learn- 
ing that  people  had  been  drinking  beer  containing 
arsenic,  he  wewt  over  the  facts,  and  came  to  the  con- 
clu.sion  that  the  neuritis  he  had  obsei-ved  was  probably 
not  really  alcoholic  but  arsenical. 

5973.  The  profession  generally  in  London  were  quite 
ccirersanc ,  with  what  tliey  call  alcoholic  neuritis  in 
London? — Yes,  but  not  to  the  same  extent. 

5974.  That  leads  you  to  think  that  it  is  possible  that  probably  due 
arsenical  poisoning  "has  been  going  on  for  some  time? —  to  arsenic. 
Yes. 

5975.  AVith  regard  to  Professor  Gairdner's  remark, 
is  it  not  true  that  apparently  diiierent  alcoholic  drinks 
do  produce  different  changes  in  ihe  tissues  of  the  body? 
—I  think  it  is  quite  true.  I  once  came  across  rather  a 
curious  observation  in  regard  to  different  kinds  of  wine, 
which  was  made  to  me  by  the  landlord  of  a  hotel,  and 
not  by  a  medical  man.  The  landlord  of  the  hotel  of 
Les  Avants,  above  Montreux.  told  me  that  the  people  m 
their  own  valley   who  drank   white  wine^  all  became 

affected  with  tremor,  so  that  they  were  obliged  to  give  Glycerine  in 

up  their  occupation,  whereaii  the  people  who  drank  red  wine. 

vrine  in  the  same  localities  did  not  suffer  in  the  same 

way.    The  actual  explanation  of  that  I  hav°  not  been 

able  to  find  out,  but  it  was  suggested  to  me  that  the  white 

wine,  was  often  more  or  less  sweeftened  with  glycerine, 

and  that  tlie  glycerine  ruig'ht  possibly  contain  arsenic, 

and  that  Ihose'' people  who  drank  white  wine  might  be 

suffering  from  arsenical  tremior  brought  on  through 

raking  white  Avine  sweeteneil  Vvdth  glycerine. 

5976.  Is  it  .not  the  case  that  whisky  does  not  seem 


to  pi 


the  same  sort-  of  deg'eneration  upon  the  in- 


ternal organs  that  gin  does  ?— Tha* '  is  -  quite,  true,  i 
think.  For  example,  in  the  liver  there' is  one  variety 
of  diiseased,  liver  which  is  Imown  under  the  iiame  of  "  gin 
drinker's  liver,"  and  whiah  appeal's  t-o  be  more  marked 
in  the  ease  of  those  who  drink  g^iri  than  in  those  who 
drink  whisky.  ..        .  ,  . 

5977.  It  is ,  comparaitively  rarely  found  in  Edinhurgli 
qnd  Glasgow, -or  Spotland  ^earerally,?— Yes. 

5978.  So  thffit  the' mere  fafcX:, of,,  alcoholic  paralysis  not 
heing .  so  prevalent  in  Scotland  may  depend  upon  some 
unknown  cause,  just  in  the  same  way  as  cirrhosis  of  the 
livftf  a.s  ,njpt-,s,o  cQnimon  in^Scoiland  from  alcohol? — ^Yes. 
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Sir  5979.  Do  you  think  tliere  is  any  widespread  feeling 

L.  Brunton.  against  the  practice  of  using  glucose  in  brewing? — I  do 

  not  think  so. 
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 .      5980.  Is  glucose  likely  to  be  injurious  when  used  in 

Pure  glucose  beer?— No,  certainly  not.  It  see.ms  to  me  that  glucose 
not  injurious  is  one  of  the  things  aibout  which  you  can  be  absolutely 
m  beer.         certain  that  it  contains  no  arsenic' 

5981.  Do  you  think  there  would  be  any  difference 
when  the  glucose  or  invert  sugar  was  added  in  the  copper 
in  making  the  wort,  or  if  it  was  added  afterwards  to  the 
finished  beer?  There  is  a  process  which  they  call 
primiing  in  which  glucose  is  used  ?— I  suppose  that  if  it 
was  added  to  the  beer  before  fermentation  some  of  it 
might  be  takeii  up  by  the  yeast  and  thus  removed  from 
the  beer. 

5982.  I  mean  pure  glucose  ?— No,  I  do  not  think  so. 

5983.  Tou  think  that  pui-e  glucose,  used  in  brewing, 
if  it  is  fermented,  is  pea'feotly  wholesome  ?— Perfectly. 

5984.  And  you  think  that  the  resulting  liquid  is 
equally  wholesome  if  it  is  added  after  tiie  fermentation 
has  been  completed  ?— Perfectly  so.  Glucose  is  a  per- 
fectly innocuous  substance  and  an  excellent  food.  The 
resuits  would  be  different  as  regards  the  liqui(fs.  As 
regards  the  health  of  the  person,  they  are  both  perfectly 
innocuous. 

5985.  It  has  been  given  in  evidence  before  us  by  one 
medical  man  that  he  thought  the  beers  brewed  with 
glucose  were  not  so  wholesome,  and  more  often  led  to 
vomiting  and  stomach  trouibles  than  those  which  did 
not  contain  a  large  quantity  of  glucose?— I  know  of  no 
facts  whach  would  lead  one  to  believe  that.  I  cannot 
deny  it,  because  I  have  not  the  data. 

iu^^f^'t,^"^  nothing  which  would  lead  you  to 

think  that  the  addition  of  this  imfermented  glucose  to 
the  finished  beer  would  be  likely  to  cause  the  beer  to  be 
unwholesome?— No,  except  that  in  very  large  quantities 
sugar  of  any  kind  disagrees  with  some  people,  whether 
in  the  form  of  glucose  or  saccharose. 

A  Govern-  ^^u  thought  out  at  all  in  what  way 

ment  Board  giiarantees  of  purity  should  be  rigorouslv  enforced  by 
of  reference  the  manufacturers  in  buying  materials?— I  think  ihat 
should  con-  practically  we  want  in  this  country  something  corres- 
trol  purity  of  ponding  to  the  German  Gesundheitsrath,  a  Board  of 
food.  ,  . 


Public  Health,  and  that  such  a  Board  should  have  at 
least  one  representative  of  various  sections.  One  would 
require  at  least  one  man  thoroughly  acquainted  with 
public  health,  and  the  managemeni;'  of  public  health 
affairs.  You  would  want  a  thoroughly  trained  chemist ; 
you  would  certainly  want  a  bacteriologist ;  you  would 
want  a  man  to  investigate  the  action  of  any  poisons  that 
might  happen  to  turn  up,  a  pharmacologist,  and  you 
would  also  want  a  medical  man — five  different  repre- 
sentatives, and  probably  you  would  want  instead  of  one 
of  each,  several. 

5!)S3.  Several  memberis? — Yes,  .several  memibers  of 
each  section. 

5989.  With  what  bodies  would  this  board  be  in 
reilaition,  and  how  would  it  work? — I  have  not  xho- 
roughly  consadered  the  relationships  of  it  ;  I  have 
only  thought  that  it  would  have  to  take  cogni2ance  of 
questions  brought  before  it  by  public  analysts  ar.d 
medical  ofiicers  of  health. 

5^)30.  It  would  be  a  board  of  reference  rather  than 
s  board  of  action  ? — Yes. 

5991.  (Profesfior  Thorpe.)  With  what  Government 
department  would  it  have  relatioms? — Unless  the  Local 
Government  Board  were  reconstituted  it  would  come 
into  relationship  with  the  Local  Government  Board. 

59?2.  (Mr.  Cosmo  Sensor.)  Would  it  be  appointed  by 
the  President  of  the  Local  Governmeait  Board  and 
discharged  by  him  1 — ^It  might  be  ,so. 

5993.  (Professor  Thorpe.)  Take  any  particular  case, 
Iwradc  acid,  on  whicth  you  gave  us  evidence  before  the 
Cominiibtee.  After  taking  evidence,  and  making  such 
inquiiries,  suppose  that  this  board  came  to  the  con- 
oiusiion  that  tiie  use  of  that  particular  antiseptic  was 
injurious.  (wh*t  would  follow  on  that  finding? — Tlien 
instructions  should  be  given  to  the  medical  officers  of 
"Health  that  all  cases  where  boracic  acid  was  found 
uliould  be  prosecuted. 

5994.  Under  what  Act? — I  should  think  the  Sale  of 
Food  and  Drugs  Act  would  cover  that,  would  it  not? 

5995.  Not  unles-s  somebody  had  declared  it  to  be  a 
noxious  2nd  deleterious  tiling,  and  not  of  the  nature, 
subsijnce,  and  quality  demanded?— Thfl  qu«tion  wSe- 


ther  boracic  acid  was  a  noxious  tiling  or  not  would  be      c,v  t 
referred  to  this  board.  ^^^^^^ 

5996.  If  the  board  came  to  the  conclusion  it  was,  q„  .  

your  idea  is  that  they  would  recommend  the  Local  "  P'* 
Government  Board  to  take  action  under  the  provisions 
of  the  Sale  of  Food  and  Drugs  Act? — ^Yes.    We  must 
have  s6me  definite  advising  body  to  wihom  such  ques- 
tions oould  be  referred. 

5997.  You  have  just  drawn  our  attention  to  the  Peripheral 
different  mode  of  action  of  dIHerent  forms  of  com-  neuritis  m 
mercial  alcohol.  You  instance,  for  example,  the  dif-  aldehydes, 
ference  in  the  mode  of  action  of  gin  and  whisky. 

I  believe  you  have  given  some  attention  to  the  action 
of  the  aldehydes.  Is  it  possible  that  the  action  may  be 
in  some  way  connected  with  the  presence  or  absence 
of  bodies  of  this  character? — That  I  cannot  tell.  I 
thought  at  first  it  might  be.  When  I  went  to  Man- 
chester I  saw  so  clearly  that  it  was  arsenical  poisoning 
and  not  connected  with  the  aldehydes.  One  reason 
why  I  believe  that  it  is  not  connected  with  the  alde- 
hydes is  that  in  the  epidemic  of  Hy^res  ithe  symptoms 
resembled  exactly  those  of  the  epidemic  in  Manchester, 
and  the  ordinary  light  wine  of  the  south  of  France 
contains  very  little  aldehydes. 

5998.  You  quickly  satisfied  yo'urseli  iii  the  case  of 
the  beer  that  it  was  due  to  the  arsenic,  because  arsenic 
was  found  in  relatively  large  quantitLes,  and  the  symp- 
toms corresponded  to  those  produced  by  arsenic  ;  but 
nevci'tJieless,  is  it  not  possible  that  the  continued 
ingestion  of  small  quantities  of  furfuraldehyde  is  capa- 
ble of  producing  peripheral  neurffis? — That  I  cannot 
tell,  because  these  are  just  the  questions  that  at 
preseait  •there  is  no  possibility  of  settling.  At  present 
the  only  way  to  settle  such  a  question  would  be  either 
to  make  a  prolonged  series  of  experraients  upon  ani- 
mals, .wihich  would  very  likely  give  unsatisfactory  re- 
sults, fltnd  the  other  would  be  to  let  a  number  iif 
people  go  on  taking  a,  kind  of  spirit  which  we  kni)W 
to  contain  aldehyde.  But  one  point  about  thf>  alde- 
hydes is  that  they  are  present  in  Scoteh  whisky,  and 
in  Glasgow,  where  the  whisky  was  taken  for  a  length 
of  time  and  in  considerable  quantities,  and  where  we 
.•nay  assume — although,  perhaps,  we  have  no  definite 
rvidemce — ^that  .all  that  time  the  psople  were  drinking 
whisky  containing-  furfural — probably  they  were,  ana 
did  not  get  peripheral  neuritis. 

5999.  Fiirfiml  would  be  most  largely  found  in  tha 
newest  whisky  ? — ^Yes. 

6000.  And  it  became  eliminated  by  age  ? — Yes. 
6000*.  To  it  is  due  the  physiological  effect  between 

aged  whisky  and  new  whisky? — Yes.    In  Glasgow  I 
fancy  they  drink  a  great  deal  of  new  whisky. 

6001.  Does  Irish  whisky  contain  more  furfural  than 
Scotch  whisky  ?— I  fancy  it  does,  but  I  do  not  know.  I 
believe  in  Ireland  there  used  to  be  a  great  deal  of  Irish 
whisky  which  paid  no  duty,  and  there  was  no  separa- 
tion between  the  alcohol  and  the  impurities.  The  whole 
thing  was  simply  distilled  over,  and  that  must  have  con- 
tained a  lairge  quantity  of  furfural. 

6002.  In  illicit-made  whisky  there  must  be  a  large 
preponderance  of  furfuraldehydes  and  other  aldehydes  ; 
but  the  amount  of  illicit  whisky  is  so  smaU  that  its  in- 
fluence aa  regards  neuritis  would  probably  not  be 
detectable?—!  hope  so. 

6003.  (Dr.  Whitdegge.)  I  did  not  quite  gather  whether 
you  Jiad  anv  reason  to  think  that  arsenic  in  beer  was 
probablv  not  in  the  foi-m  simply  of  arsenious  oxide  ?— 
No,  I  cannot  say  definitely.  It  is  a  hypothesis  that  re- 
quires to  be  worked  out.  As  I  said  before,  the  practical 
research  necessary  to  answer  this  question  is  an  exceed- 
ingly difficult  one.  It  takes  a  lot  of  time,  audi  you  get  a 
great  many  disappointments. 

6004.  Have  attempts  been  made  by  yourself  or  other 
experimenters  to  separate  out  the  arsenic  in  whatever 
form  of  oonibination  it  exists,  by  dialysis,  or  in  other 
.(Pays  ?— Not  by  dialysis.  Dr.  Hewitt  is  working  at  the 
thing  just  now,  and  I  cannot  give  you  the  data  he  has. 
But  "it  has  been  more  by  precipitation. 

6005.  You  referred  to  the  difficulty  that  wuld  arise  Advatii 
in  brewing  light  beers  similar  to  German  lager  and  glucosfrj 
Pilsener,  if  glucose  were  disia-llowed  ?    Am  I  right  in  sup-  hgbt  be 
posing  that  glucose  is  not  used  in  brewing  tlio&e  beers  in 
Bavaria  and  other  parts  of  Germany  ?^I  believe  tha,t  i* 
quite  true.    It  comes  to  bo  really  an  economic  question. 
I  only  speak  from  hearsay.    I  was  told  that  our  barley 
contoins  a  much  larger  quantity  of  nitrogenous  sub-  j'^ 
stances  thati  the  foreign.    That  if  we  use  malt  mad* 
from  British  barley,  without  the  addition  of  glucose  to 
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s50iDintorJ»alajice  tlie  extra  nitrogenous  matter,  we  are 
iilnn.  bound  to  liave  a  very  lieavy  beer,  sueh  as  was  prevalent 

-  some  iyhirty  years  ago.  There  are  only  two  alternatives, 
1901.       mviMi  either  add  glucose,  cur  else  we  must  go  to  Ger- 

—  many,  or  some  place  for  the  lighter  'biarley  to  make  malt 
with. 

6006.  So  that  the  difference  arises  from  the  difference 
in  the  English,  and  German  barley  ? — That  is  so. 

6007.  I  did  not  catch  what  you  said  was  the  difference 
'between  tl*  malts  1 — .Tli©  iGierman  .barley  contains  a 
smaller  quantity  of  nitrogenous  inatter.  There  is  a  larger 
proportion  of  starchy  matter,  and  if  we  brew  with  English 
barley  we  get  into  the  beer  too  large  a  proportion  of 
nitrogenous  matter,  and  to  counterbalance  this  we  must 
put  in  some  extra  saccharine,  and  if  tliis  is  not  done  the 
other  alternative  is,  we  must  go  somewhere  else  and  get 
a  foreign  barley  from  which,  to  make  malt,  because  tlie 
foreign  barleys  yield  a  smaller  proportion  of  nitrogenous 
matter  and  a  larger  proportion  of  saccharine. 

lueiit      6008.  You  suggested  the  composition  of  a  Board  to 
over    pronounce  an  authoritative  opinion  on  points  in  connei-- 
<i        tion  with  the  sale  of  Food  and  Drugs  Act,  not  beer  in 
particular,  but  foods  in  general  ? — Everything. 

6009.  Would  you  think  of  such,  a  body  as  exercising 
any  control  over  the  processes  of  manufacture  ? — No,  I 
think  they  had  better  not.  It  would  be  a  great  pity  to 
interfere  with  the  processes  of  manufacture. 

5010.  You  suggested  th.at  the  manufacturer  should  in 


future  be  held  responsible  for  the  purity  of  the  article  sir 
he  sells.    Yoi  would  not  think  of  tliat  as  a  function  of  L.  Bi  iuiton. 

the  body  you  propose  ? — No.    The  Medical  Officers  of   

Health  would  get  .specimens  of  various  articles,  or  if  tlie  Api^^HH. 
pu.rchaser  complained  of  some  product  being  impure,  it 
might  well  be  submitted  to  such  a  Board,  and  their 
decision  upon  it  would  be  final,  instead  of  as  at  present 
simply  involving  a  lawsuit. 

6011.  Theia-  opinion  as  to  the  harmfulness  or  the  re- 
verse of  a  given  constituent  found  bj  analysis? — Yes. 

6012.  You  are  not  thinking  of  a  Court  of  Appeal  on 

the  question  of  analyses  per  se  1 — No,  although  that  might 
very  well  be  combined  with  it. 

6013.  Do  you  think  of  the  Board  as  having  any  exe- 
cutive officers,  or  as  relying  entirely  for  its  information 
on  the  public  analyst  or  Medical  Officer  of  Health? — I 
have  not  worked  it  out  in  detail,  and  I  do  not  think  I 
can  give  any  very  definite  opinion  upon  that.  In  my 
own  mind  I  had  simply  thought  of  the  medical  officer 
of  health,  but  in  practice  it  might  coine  to  be  advisable 
for  the  Board  to  have  officers  of  its  own.  Instead  of 
beginning  on  a  large  scale,  and;  working  the  thing  out 
completely,  I  thought  of  beerinning  on  a  small  scale, 
and  seeing  how  it  would  work  pra.ctically. 

6014.  Has  the  Gesundheitsrath  a  staff  of  inspectors  ? 
— I  am  afraid  I  cannot  tell  you  that  just  now.  I  regrei 
I  have  not  looked  up  that  point. 
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Professor  Thoepe. 


Dr.  Whitelegge. 
Mr.  Cosmo  Bonsor. 


Dr.  Buchanan,  Secretary. 


Mr.  PvIChaed  Chaeles  Gaetox,  called ;  and  Examined. 


6015.  {Chairman.)  You  are  partner  in  the  firm  of 
Messrs.  Garton,  Hill  and  Co.,  Brewing  Sugar  Manu- 
facturers, of  Southamp'bon  Wharf,  Battersea? — Yes. 

6016.  Is  your  produce  solely  used  in  brewing,  or  is  it 
also  sent  out  for  use  in  various  articles  of  confec- 
tionery ? — Exclusively  used  ■  n  brewiing. 

6017.  Not  made  for  golden  syrup? — No. 

6018.  You  tell  us  that  your  firm  was  established  in 
1860  ;  j-our  father  was  the  first  to  introduce  invert 
sugar  for  use  in  brewing,  and  lie  worked  out  the  pro- 
cess in  conjunction  with  Dr.  Lethebv  and  Dr.  Herapath  1 
—Yes. 

6019.  Your  firm  manufactures  a  large  percentage 
of  tlie  total  brewing  sugars  made  in  tliis  country? — Yes. 

6020.  T^liat  percentages? — 'Approximately  45  per 
cent,  of  that  m.anufactured  In  this  country. 

6021.  Shortly  previous  to  the  establishment  of  the 
factory  by  your  father  for  the  manufacture  of  invert 
sugar,  had  glucose  been  manufactured? — Yes,  it  had; 
not  on  a  very  large  scale. 

6022.  For  what  purposes? — For  brewing  purposes. 

6023.  Not  very  much  before  your  father  took  it  up  ? — 
Only  two  or  three  years  before. 

6024.  What  do  you  mean  exactly  by  "  invert,"  which 
appears  to  be  used  in  different  senses  ? — I  mean  the  pro- 
duct of  the  act-ion  of  acid  iifwn  the  cane  sugar  em- 
ployed ;  the  sugar  is  given  a  left-handed  rotation  to 
polarised  light. 

4576. 
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6025.  Does  any  right-hand  polarisation  of  the  crys- 
tallisable  sugar  remain,  or  is  it  completely  changed? — It 
completely  turns  over  to  the  left. 

6026.  And  the  strength  of  the  invert  polarisation,  ^P^-  1^^'^- 
is  it  equal  to  the  strength  of  the  direct  polarisation  of 

the  cane  sugar  before  the  use  of  the  acid? — The  polari- 
sation of  the  p'ure  cane  sugar  would  be  upon  a  scale,  as 
I  understa'iid  it,  plus  56  ;  but  when  it  is  turned  to  the 
left  it  would  .give  a  minus  12  or  13. 

6027.  So  that  the  invert  rotation  is  much  less  than 
the  original  rotation  in  the  o-pposite  direction? — Yes; 
but  m.ay  I  be  allowed  to  ask  .my  head  chemist.  Dr. 
Thorne,  who  is  here,  if  I  am  correct  in  the  figure  ?  I 
find  that  the  .change  should  be  from  the  ratio  plus  36  to 
minus  12^. 

6028.  Some  ten  years  afterwards  there  was  addea 
to  your  manufacture  of  invert  the  manufacture  of  glu- 
cose for  brewiHg  ? — Yes. 

6029.  You  tell  us  that  at  a  later  stage  your  father 
became  associated  with  Mr.  Cornelius  O'Sullivan,  one 
of  the  pioneers  of  the  .prac-tiical  work  of  ihe  transforma- 
tion of  starch  into  sugars  ? — Yes. 

6030.  Had  he  patented  processes  for  doing  that  ? — 
He  had. 

6031.  Patented  details  for  the  mode  of  application 
of  the  acid  and  the  mode  of  their  removal  ? — Yes. 

6032.  There  was  a  special  j)roduct,  dextrin  maltose,  dextrin  mai- 
ihe  use  of  whidh  arose  from  his  vrovk  in  conjunction  wiii;  tose. 

Ff 


I 


22(i 


ROYAL  COMMISSION  ON  ARSENICAL  POISONING  r 


Mr. 
R.  V.  Garton. 

27  Apr.  1901. 


Maize,  sag 
and  tapiou.i 
flours  made- 
ill  to  glucost 


Rice  and 
raw  maize 
may  be  u^ed, 


AmoTint  of 
acid  ui^ed  in 
manufHcture 
of  invert, 


your  father.  How  tliat  distinct  from  glucose  ? — It  is 
a  transformation  product  between  starch  and  glucose. 

6033.  It  is  a  carbo-hydrate  substance  with  properties 
intermediate  between  staroh  and  glucose? — \es. 

6034.  Glucose,  invert  and  dextrin  maltose  are  the 
only  brewing  sugars  manufactured  by  your  firm.  They 
are  all  produced  by  the  action  of  sulphuric  acid  either 
on  cane  sugar  or  starch  ? — Yes. 

6035.  Then  various  substances  may  be  used  for  giving 
the  starch? — 'Almost  any  staroh-producing  substance 
might  be  used  for  the  manufacture  of  glucose. 

6056.  Potato  ? — ^Patato  miglit,  but  in  our  own  case  we 
confine  ourselves  to  three  produots  only,  namely,  pre- 
pared cornflour,  sago  flour,  and  tapioca  flour. 

6037.  {Sir  William  Hart-Byke.)  Including  maize?— 
Maize  cornflour,  but  not  raw  maize.  We  do  not  use 
raw  maize. 

6038.  {Sir  Tf'illiam  Churdi.)  Xor  rice? — i^ot  in  oui 
own  case.  It  is  used  in  the  manufacture  of  glucose,  but 
not  in  our  own  specific  case. 

6039.  {Chairman.)  One  of  the  cheapest  forms  of  starch 
I  suppose,  is  that  derived  from  ,potato? — ISiot  at  the 
present  day.  It  is  not  used  in  the  manufacture  of 
glucose  in  England  at  .the  present  day.  It  is  relatively 
dear  as  compared  w'th  other  starchis. 

6040.  {Professor  Thorpe.)  I  think  it  would  conduce 
to  clearness  if  you  told  the  Commission,  once  and  lur 
all,  what  are  the  variety  of  starches  used  in  the  manu- 
facture of  glucose  by  all  manufacturers,  and  what  you 
yourselves  specifically  use? — I  have  given  those  which 
we  specifically  use.  The  other  forms  of  starch  would 
be  rice  and  maize.  Beyond  that  I  do  not  think  any 
other  form  is  used. 

6041.  {Chairman.)  Would  you  prefer  tapioca  to  eitlier 
nee  or  maize  ? — We  ourselves  do. 

6042.  Why  ? — There  are  certain  oils  and  fats  which  are 
eliminated  fiNjin  rice  and  maize,  which  we  consider  to 
be  detrimental  in  the  manufacture  of  the  brewing  sugar. 

6043.  It  would  introduce  an  objectionable  element,  a 
disagreeable  flavoiir? — Yes;  it  is  a  very  disagreeable 
flavour  at  times. 

6044.  Would  it  be  unwholesome  in  the  beer? — I  do 
not  think  the  resulting  23re,duct  would  be  unwholesome, 
because  of  the  subsequent  proc;s3  to  remove  anything 
of  that  oliaracter.  But  the  starch  of  maize  and  tapioc:i 
flour  and  sago  flour  contains  less  nitrogenous  matter, 
and  is  more  easily  worked  than  the  other  starches, 
hence  we  employ  tiheni. 

6045.  How  is  the  sulphuric  acid  removed  when  it  lias 
done  its  work? — It  is  removed  by  the  neutralisation  o: 
an  alkali. 

6046.  What  base  do  you    use? — Chalk. 

6047.  No  other? — We  finish  with  a  small  percentage 
of  lime. 

6048.  That  has  practically  the  same  effect,  lime  and 
chalk? — Yes.  No  sulphuric  acid  is  left  in  the  solution 
in  consequence. 

6049.  Do  you  find  that  the  process  of  precipitation  can 
be  so  complete  as  to  leave  no  discoverable  sulphuric 
acid? — I  do  oonsilder  .so,  and  that  is  absolutely  con- 
trolled by  our  laboratory  depaitment. 

6050.  With  respect  to  the  manufacture  of  invert, 
do  you  US3  a  definite  proportion  of  acid  ? — The  acids 
vary  according  to  the  class  of  sugar  employed.  We 
can  use  from  so  little  as  f  per  cent,  up  to  2^  per  cent, 
as  the  maximum.  I  have  taken  out  an  average  which 
we  consider  to  be  used,  and  that  is  If  per  cent,  of  sul- 
phuric acid. 

6051.  How  is  the  percentage  reckoned,  by  weight  of 
sulphuric  acid  to  weight  of  starch,  or  sugar  as  the  case 
might  be  ? — Yes. 

6052.  {Professor  Thorpe.)  Is  that  real  sixlphuric  acid? 
—That  is  of  the  70  per  cent. 

6053.  {Chairman.)  One  and  three-quarters  of  sul- 
phuric acid  of  70  per  cent,  strength  to  100  by  weight  of 
sugar  ? — That  is  so. 

6054.  {Professor  Thorpe.)  One  hundred  by  weight  of 
raw  sugar,  which  is  not  pure  sugar  ?-— Yes.  It  would 
contain  some  invert  sugar,  and  some  moisture,  and  a 
little  ash,  and  some  alkaline  salts. 

6055.  What  would  be  the  average  of  real  sugar  in 
what  you  are  using? — About  90  or  92  per  cent. 

6056.  (Chairman.)  Ninety  per  cent,  of  crystalhsable 
Bugar? — No.  of  total  sugar. 


6057.  That  includes  crystallizable  sugar  and  un-  yj^ 
crystallizable,  including  molasses? — Yes.  B.c.Gai 

o053.  There  would  be  a  considerable  proportion  of  ™ 
crystallizabie  sugar,  and  a    considerable  proportion  of  '  "  j 
grape  sugar  ? — Not  a  considerable  proportion  of  the 
latter,  not  exceeding  8  or  9  per  cent. 

6059.  With  regard  to  the  manufacture  of  glucose  ? —  and  in  m 
The  percentage  of  acids  will  vary  to  a  greater  degree,  factureo' 
almost,  than  in  the  process  of  making  invert  sugar,  glucose. 
It  would  go  from  4^:  per  cent,  in  the  case  of  American 
cornflour,  which  I  described  just  now,  up  to  8  per 

cent,  for  some  of  the  tapioca  flour.  It  varies  from  4^: 
to  8  per  cent.,  but  I  see  that  the  average  taken  from 
our  books  is  5^  per  cent. 

6060.  {Professor  Thorpe.)  Of  the  70  per  cent,  acid? — 
Yes. 

6061.  {Chairman.)  How  do  you  explain  that  more 
acid  is  wanted  for  one  of  the  substances  and  less  for 
another? — Because  there  is  contained  in  these  starches 
:i  large  percentage  of  fibrous  matter  to  which  the  acid 
g.ies  instead  of  carrying  on  its  direct  conversion. 

6062.  Is  that  fibrous  matter  nitrogenous  fibrine? — 
Yes. 

6063.  Do  you  use  pressure  in  the  manufacture  of  glu- 
cose?— That  is  so. 

6064.  Without  the  pressure  you  would  need  a  still 
larger  quantity  of  acid? — Yes,  a  larger  quantity  of 
acid  would  be  employed  without  the  use  of  pressure. 

6065.  {Sir  William  Church.)  You  speak  of  prepared 
'  ornflour  ;  is  that  other  than  ground  ? — It  is  a  pre- 
eipitated  starch  after  being  washed  and  dried. 

6066.  {Professor  Thorpe.)  I  think  perhaps  it  would  Object c 
conduce  to  clearness  if  we  had  it  upon  the  notes  why  ^"rtingi 
treatment  by  sulphuric  acid  is  required  in  these  things  '"'^^ 
as  a  process  to  begin  with.  Take  the  case  of  cane 
tugar.  Cane  sugar  is  a  sugar  fermentable  by  the 
action  of  yeast.  W'hen  you  add  yeast  to  cane  sugar, 
would  you  tell  the  Commission  exactly  what 
happens  ? — The  first  action  would  be  that  the 
yeast  would  act  upon  the  cane  sugar  and  invert  it, 
but  the  process  is  an  exceedingly  slow  one,  and  a 
very  difficult  one  to  carry  out  because  of  the  manner 
i;i  which  it  weakens  the  yeast  plant.  The  object  of 
inverting  sugar  by  acid  is  to  bring  it  readily  into  that 
:-iate.  In  brewing  when  you  add  your  inverted  cane 
sugar  the  yeast  is  immediately  able  to  go  about  its 
work,  and  is  not  weakened  or  deteriorated  by  having 
lo  do  inversion  first. 

6067.  When  you  act  directly  on  cane  sugar  by  means 
01  yeast  it  requires  a  considerable  amount  of  time 
before  the  true  alcoholic  fermentation  is  started? — 
That  is  so,  and  there  is  considerable  danger  that  the 
alcoholic  fermentation  might  not  catch  on  in  time  to 
!  rovenh  the   other  bodies  Ijeing  f  .-iv.o,.. 

6068.  What  you  do  by  this  hydrolizing  or  inverting 
^y  means  of  sulphuric  acid  is  that  ycu  quicken  the 
action  you  would  otherwise  have  to  do  with  the  yeast? 
— ^Putting  it  in  my  own  words,  we  assist  the  yeast  to 
take  on  the  vinous  fermentation  at  once. 

6069.  You  use  the  word  "  carbo-hydrate "  ;  would 
you  kindly  explain  what  yon  mean  by  the  word  carbo- 
hydrate?— Perhaps  I  might  ask  Dr.  Thorne  to  deal 
with  this.    It  is  more  of  a  chemical  term. 

(Dr.  Thorne)  (Chemist  to  Messrs.  Garton,  Hill,  and 
Co.)  The  carbo-hydrates  are  those  series  of  compounds 
in  which  the  composition  of  the  substance  is  in  the 
proportion  of  the  carbon  and  water. 

6070.  All  sugars  are  carbo-hydrates  ? 
{T)r.  Thorne.)  Yes. 

6071.  But  all  carbo-hydrates  are  not  sugars? 
{Dr.  Thorne.)  No  ;  carbo-hydrates  would  include  all 

the  starches. 

6072.  The  word  carbo-hydrate  is  a  generic  term  in- 
cluding starches,  sugars,  and  all  substances  in  which 
the  ratio  of  the  carbon  to  the  water  is  as  you  have 
stated.  {To  the  Witness.)  Some  of  these  carbo-hydrates 
are  ferm-entable  and  same  are  not? — ^That  is  so.  Same 
of  the  sugars  in  those  carbo-hydrates  are  fermentable 
and  some  are  not. 

6073.  In  the  action  of  sulphuric  acid  upon  the 
materials  that  you  employ  for  the  mianufacture  of 
glucose,  the  various  starches  with  associated  cellulose 
or  similar  matter,  cellulose  itself  l)eing  a  carbo-hydrate, 
does  that  cellulose  itself  contribute  in  any  way  to  the 

rination  of  sugars? — Yes,  it  does.    The  cellulose  is 
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converted  into  a  form  of  sugar  by  the  action  of  the 
.  acid. 

6074.  A  fermentable  form  of  sugar  ?^ — No. 

6075.  Then  you  really  get  more  sugar  in  your  glucose 
than  corresponds  to  the  amount  of  starch  present  with 
which  you  started? — That  is  if  you  have  a  lot  of  cellu- 
lose. 

6076.  In  maize,  where  you  would  have  a  large 
amount  of  associated  cellulose,  do  you  get  more  glu- 
cose than  corresponds  to  the  amount  of  starch  present  ? 
— I  am  not  able  to  answer  the  question  with  maize 
because  I  have  not  worked  upon  it. 

6077.  Take  the  case  of  second  grade  tapioca  and 
sago,  where  the  mixed  foreign  matter  other  than 
starch  is  considerable? — 'It  is  minute. 

6078.  But  you  would  have  a  certain  amount  of  sugar 
other  than  from  the  ]Dure  starch  ? — 'It  would  be  a  very 
small  percentage  indeed. 

6079.  What  do  you  mean  by  a  very  small  percentage  ? 
— At  the  most  it  would  be  half  per  cent. 

(Dr.  Thome.)  Practically  none  of  the  cellulose  is  con- 
verted in  the  ordinary  way  of  working  ;  at  most  1  or 
two  per  cent,  of  the  cellulose  present  is  actually  con- 
verted. 

6030.  What  do  you  mean  by  the  ordinary  way  of 
working  ? 

(Dr.  Thome.)  The  commercial  way  of  working. 

6031.  But  of  course  it  is  theoretically  convertible? 

(Dr.  Thome.)  But  it  requires  longer  treatment  and 
higher  pressure. 

(Witness.)  In  the  face  of  that  subject  we  are  quite 
aware  of  the  fact  that  these  non-fermentable  bodies 
could  be  formed  if  the  stai-ch  was  left  too  long  in  con- 
tact with  the  acid,  and  that  is  one  of  the  things  we  have 
to  guard  against  to  prevent  these  bodies  being  formed 
by  the  destruction  of  the  sugar  which  would  be  formed 
by  the  conversion  by  the  remaining  acid. 

6082.  (Chairman.)  The  acid  you  reckon  at  70  per 
cent,  with  a  specific  gravity  of  1-6.  Do  you  dilute  it 
before  applying  it  to  the  starch  ? — Yes,  it  is  diluted  to 
a  specific  gravity  of  1200. 

6083.  You  spoke  of  pressure  being  used  ;  what  pres- 
sure do  you  go  to  ? — 301bs.  pressure.  The  vessels  are 
made  of  gunmetal. 

6084.  And  the  liquor  raised  to  boiling  point  at  that 
pressure? — The  action  of  raising  the  pressure  brings  it 
up  ;   the  vessel  contains  steam  coils. 

6085.  What  temperature  is  the  liquor  raised  to  in 
the  vessel  ?— 275°  Fahrenheit. 

6066.  Does  so  high  a  temperature  tend  to  alter  the 
£*-mentability  of  the  product  ? — We  use  our  acid  accord- 
ingly, and  the  time  of  the  operation  is  a  big  factor  in 
that  connection.  As  a  result  of  the  convei-sion  I  think 
I  may  say  that  glucose  in  the  ordinary  form  contains 
very  little  matter  which  has  been  transformed  from 
sugar  into  a  non-fermentable  carbo-hydrate. 

6087.  Do  you  use  pressure  in  the  manufacture  of 
invert  as  well  as  of  glucose  ? — We  never  put  cane  sugar 
or  sugar  used  in  the  manufacture  of  invert  into  a  pres- 
sure vessel. 

6088.  If  you  were  to  apply  to  cane  sugar  the  same 
pressure  and  temperature  as  in  the  case  of  glucose, 
would  not  that  convert  some  of  the  sugar  without  acid  ? 
— We  should  caramelise  the  sugar. 

6089.  But  as  a  fact  it  would  be  inverted  ? — ^Yes  ;  but 
there  would  be  also  destruction. 

6090.  Would  not  that  be  fermentable? — 'No. 

6091.  Have  you  studied  the  optic  property  of 
caramel  ? — I  have  not,  personally. 

6092.  It  is  inverted,  is  it  not? 

(Dr.  Thome.)  Up  to  a  certain  extent  ;  but  the  action 
is  carried  much  further,  it  does  not  stop  at  invert  sugar. 
When  you  get  caramelisation  taking  place  you  get  a 
large  number  of  other  carbo-hydrates,  some  of  which 
are  fermentable  and  some  are  not,  and  the  caramel  is 
not  one  product,  but  a  mixture  of  decomposition  pro- 
ducts. 

6093.  {Professor  Thorpe.)  The  process  of  caramelis-a- 
ion  is  attended  with  the  abstraction  of  water  1 — ^Yes. 

6094.  (Dr.  TThitelrgge.)  You  told  us  that  you  manu- 
factured glucose  for  brewers  only :  that  meant  brewers 
are  your  only  customers  ? — They  are. 

6095.  There  is  a  consideraible  amount  of  glucose  used 


in  other  manufactures  than  brewing,  is  there  not? — ■ 
There  is. 

6096.  That  comes  from  the  other  manufacturers  in 
England,  and  from  foreign  sources? — I  think  no  other 
manufacturer  in  England  sells  other  than  for  brewing 
purposes. 

6097.  Can  you  say  why — ^is  the  substance  required 
dilierent  ? — I  cannot  explain  why  because  I  could  manu- 
facture it  myself  for  confectionery  purposes,  but  we  do 
not. 

6098.  What  you  would  manufacture  for  confectionery 
purposes  would  be  different  in  some  respects  from  the 
article  j'ou  make  now  ? — The  article  used  for  confection- 
ery purposes  is  that  which  I  have  described  here  as 
dextrin  maltose,  that  is  the  composition  of  the  article 
which  is  now  used  in  the  country  for  confectionery  pur- 
poses. 

6099.  Do  you  make  dextrin  maltose  1 — Yes,  for 
brewers,  but  not  for  confectionery. 

6100.  The  dextrin  maltose  required  for  confectionery 
is  different  from  the  brewing  dextrin  maltose  ? — No. 

6101.  Is  the  dextrin  maltose  you  manufacture  suit- 
aide  for  confectionery? — ^Yes,  it  could  be  used,  so  far 
as  dextrin  maltose  is  suitable  for  confectioners. 

6102.  It  is  a  mere  accident  that  all  you  make  goes  to 
brewers  ? — Clearly  ;  we  could  manufacture  it  for  the 
confectionery  market  if  it  were  deemed  necessary. 

6103.  But  I  understand  you  to  mean  there  is  more 
than  that,  that  the  article  you  manufacture  is  suitable 
for  confectioners  if  confectioners  come  to  you  to  buy 
it  ? — Yes  ;  so  far  as  it  is  suitable  for  confectionery  pur- 
poses ;  it  is  almost  the  identical  substance  ;  it  is  an 
intermission  product  after  the  conversion  of  starch  by 
acid. 

6104.  Oonfectioners  use  other  forms  of  artificial 
sugar,  do  not  they,  besides  this  ? — I  am  nut  quite  sure 
on  the  point. 

6105.  Do  you  supply  cider  makers  or  mineral  water 
makers  ? — None. 

6106.  Can  you  tell  us  whether  they  use  a  sugar 
similar  to  what  you  prepare  ? — I  do  not  think  they  do. 

6107.  Potato  starch  is  used  to  make  glucose  abroad  I 
understand  you  to  say  ? — Yes. 

6108.  Not  in  England  ? — On  account  of  its  price  only. 

6109.  Would  the  product  be  different  at  all  in 
appearance  or  properties  ? — No,  I  do  not  think  it  would 
be.  There  is  a  distinctive  property  in  glucose  manu- 
factured from  potato  starch,  and  that  is  that  it  has 
rather  a  bitter  flavour. 

6110.  (Chairman.)  Do  you  sell  dextrin  maltose  as  a 
separate  product  different  from  the  brewing  sugars  ? — 
Yes,  by  name  of  dextrin  maltose.  The  invert  can& 
sugar  is  sold  under  the  name  of  laevo  saccharum.  The 
glucose  is  sold  by  us  as  dextro  saccharum  as  denoting 
the  two  forms  of  sugar. 

6111.  What  kind  of  sulphuric  acid  do  you  use,  brim- 
stone acid  is  it? — We  originally  used  brimstone  acid 
made  from  Sicilian  brimstone. 

6112.  Did  you  give  up  the  use  of  brimstone  acid  ? — 
Yes,  some  years  ago  ;  the  object  was  this,  that  the 
people  from  whom  we  bought  our  brimstone  acid  repre- 
sented to  us  that  by  the  process  of  purifying  sulphuiic 
acid  we  could  get  it  as  pure  and  as  free  from  arsenic  as 
the  brimstone  acid,  and  we  satisfied  ourselves  upon  that 
point,  and  after  considerable  research  by  our  head 
chemist,  at  that  time  Mr.  Heron,  we  adopted  the  use  of 
the  de-arsenicated  pyrites-made  acid. 

6113.  Arsenic  <was'  the  special  substance  to  be 
removed  by  purification  ? — Yes,  we  have  been  well  aware 
of  the  presence  of  ai'senic  in  acid  ever  since  we  have 
been  in  business. 

6114.  In  the  purification  of  pyrites  acid  is  there  any- 
thing but  arsenic  to  be  taken  out  of  it  ? — There  is  iron 
;  nd  lead  and  the  nitrous  compounds. 

6115.  Does  lead  get  into  the  pyrites  acid  ? — Yes. 

6116.  Iron  comes  from  where  ? — The  iron  would  be  in 
the  pyrites. 

6117.  (Professor  Thorpe.)  The  iron  would  be  every- 
where, in  the  coke  and  the  towers  ? — Yes  ;  I  am  only 
able  to  describe  the  particular  points  that  we  wished 
to  avoid  in  our  acid.  I  am  not  conversant  with  the 
actual  manufacture  of  the  acid. 

6118.  (Chairman.)  Iron  is  one  of  the  substances  to  be 
got  rid  of.    How  does  it  get  into  the  acid  ? 
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Mr.  i^'-  '2Vior?ie.)  I  think  it  would  come  mainly  from  Lliu 

M.  O.  Gartoii.  coke  in  the  Glover  to-n-ers,  and  so  on,  that  the  acid  ran 

  over ;  not  in  the  fumes,  but  only  after  the  sulphur 

27  Apr.  1901.  had  been  turned  into  liquid  acid  by  the  steam  and 
moisture. 

6119.  (Chairman.)  For  the  last  twenty  years  you  have 
always  obtained  your  sulphuric  acid  from  one  source  i 

(Witness.)  Yes;  Mes«i-s.  F.  W.  Berk  and  Co.  We 
have  ahv'ays  dealt  witli  them. 

6120.  Do  thej-  supj)ly  brimstone  acid,  or  have  they 
given  up  the  making  of  it  ? — They  have  given  up  the 
manufacture  of  brimstone  acid. 

6121.  (Mr.  Cosmo  Bonsor.)  Has  the  price  varied  much 
for  your  acid  ? — The  price  has  never  varied  at  all.  We 
have  never  discussed  the  price  with  them.  We  pay 
them  a  good  p)iiice,  and  we  have  never  gone  into  that 
question  since. 

Supply  iu  6122.  (Chairman.)  You  take  care  that  yuu  get  tlie 

special  tank,  acid  not  contaminated  on  the  way  to  your  works? — We 
are  very  cautious  in  regard  to  that,  because  we  will 
only  allow  it  to  be  supplied  in  one  barge  kept  for  us 
alone.  It  is  not  supplied  in  carboys.  It  is  supplied  in 
a  tank  barge. 

6123.  A  tank:  of  what  material? — lead  tank. 

6124.  (Sir  William  Sart-Dijke.)  Belonging  to  the  ven- 
dor ? — Yes. 

612?  (Chairman.)  A  small  quantity  of  lead  may  be 
taken  up  from  tlie  tank? — Not  at  the  gravity  at  which 
we  receive  it. 

6126.  Do  you  receive  it  at  the  gravity  of  1'6  ? — Yes ; 
our  own  chemist  takes  charge  of  the  aoid  as  soon  as  it 
arrives  at  the  works.  Xo  23ortion  of  the  cargo  is  allowed 
to  be  discharged  until  our  ovrii  head  chemist  has  cer- 
tified he  is  saitisfied. 

6127.  (Dr.  Whitelegge.)  How  long  has  that  system 
been  in  force  ? — ^It  may  'be  15  years  ;  I  cannot  be  quite 
sure. 

No  written  6128.  (Chairman.)  Have  you  a  written  contract  with 
contract"!  I,  ]yj^^p<;  Berk? — No;  we  have  never  had  a  written  con- 
sulpl.unc^  Bract,  with  them.  Eveiything  is  settled  verbally.  It 
aci   ina-i'i,  ^1^^^  long-standdng  arrangement  which  is  con- 

tinually renewed  -and  discussed  from  time  to  time  as 
we  see  them. 

6129.  There  is  no  chance  of  their  forgetting  that 
tliere  mttst  not  be  arsenic  in  it  ? — We  have  tlieir  defi- 
nite assurance  that;  they  examine  every  load  before  it 
leaves  their  place. 

615C.  (Sir  William  Church.)  Messrs.  Berk  and  Co.'s 
works  are  on  the  river,  are  they  not  ? — ^Yes,  at  Bow. 

6131.  This  arrangement  could  not  probably  hold  good 
in  another  factory  ? — ^No.  Other  manufacturers  do  re- 
ceive it  in  carboys,  but  ours  is  a  very  special  way  of  re- 
cei\'ting  it,  and  m^akes  it  exceedingly  easy  to  detect 
whetlier  the  aoid  is  right  or  not. 

6132.  (Sir  WiUiam  Hart-Dylce.)  And  you  can  test  a 
large  quantity  at  once  ? — ^Yes  ;  a  large  bulk. 

6133.  (Chairman.)  You  have  perfect  confidearce  in 
Messrs.  Berk  and  Co.,  but  you  think  it  right  to  keep 
a  check  of  tlie  supply  ? — That  is  in  accordance  with  our 
method  of  working ;  we  check  everything  we  take  into 
the  works.  I  do  not  mean  any  particular  reference  to 
arsenic,  but  everytliing  is  talcen  into  the  laboratory  as 
it  comes  into  the  works  in  the  ordinary  way  of  business. 

6134w  You  require  colourlesis  acid  ? — We  have  always 
colourless  acid. 

6135.  Do  yoti  have  any  B.O.Y.  ? — No ;  this  acid  is 
the  colour  of  water.  I  have  brought  a  S'ample,  if  you 
would  like  to  see  it.    (Sample  exhibited.) 

6136.  Do  you  know  if  brown  oil  of  vitriol  is  used  by 
any  glucose  manufacturers  ? — No,  it  is  not. 

6137.  You  consider  the  colourlessness  of  the  liquid 
important;  as  security  against  accidents  ? — Yes. 

At  a  con-  6138.  Do  you  get  this  at  a  constant  price  ? — The  price 

stant  piice.  has  never  varied.  I  think  acid  can  be  bougiht  cheaper 
than  we  buy  it,  but  we  have  been  satisfied  to  pay  this 
price,  feeling  that  we  were  in  good  hands,  and  that  it 
would  be  unwise  to  discuss  any  question  of  economy. 

6139.  What  is  the  price  ? — 43s.  a  ton. 

6140.  For  delivery  in  large  loits  ? — ^We  receive  it  in 
tank  barges  holding  about  30  tons. 

6141.  You  have  invoices  in  support  of  this  statement  ? 
— Certainly. 

■■•142.  (Professor  Thorpe.)  If  Messrs.  Bostocks  were 
paying  47s.  6d.  for  the  same  character  of  vitriol,  thsy 


were  also  paying  a  very  good  price  too  ?— That  included  jr 
the  carriage  of  carboys  from  Leeds  to  Liverpool.    The      C  Gat 

carriage  I  expect  would  be  a  substantial  item.    Our  ""J  

carriage  is  a  very  minimum  sum,  becaivse  it  is  simply  27  Apr.  I 
a  tank  journey  from  wharf  to  wharf.   

6143.  (Mr.  Cosmo  Bonsor.)  Who  does  the  tank-barge 
belong  to  ? — Messrs.  Berk. 

6144.  Does  the  price  charged  by  Messrs.  Berk  vary 
with  the  market  ? — No  ;  the  price  "has  been  very  nearly 
constant.  I  think  perhaps  in  that  we  might  have 
opened  tip  a  question,  but  we  have  always  considered 
it  was  best  to  leave  the  price  as  it  stood. 

6145.  Carriage  to  a  distance  would  involve  its  being, 
put  into  carboys  ? — ^It  would. 

6146.  AVould  that  be  a  source  of  danger  I — I  think  it 
might  be  some  source  of  danger  that  carboys  might  be 
mixed. 

6147.  But  not  with  proper  precaution  ? — No.  none 
whatever. 

6148.  It  would  add  largely  to  the  cost  I — Very  largely 
indeed. 

6149.  (Professor  Thorpe.)  You  are  aware  there  are 
other  methods  of  transmitting  oil  of  vitriol  than  in 
carboys,  even  long  distances  if— -No  ;  I  have  not  gone 
into  that. 

6150.  You  can  send  it  in  large  cast-iron  cylinders 
It  is  sent  by  railway  constantly  ? — Naturally  it  could 
be  done,  in  the  siame  way  as  we  have  ours  in  a  tank. 
It  is  merely  a  tank  on  wheels. 

6151.  (Chairman.)  Have  you  ever  examined  the  sugar 
with  a  view  to  detecting  impurities,  if  there  are  any  ? — 
Not  before  this  occuiTence  of  the  outbreak  in  Man- 
chester. 

6152.  But  in  this  outbreak? — We  have  analysed  a 
large  number  of  samples. 

6152*.  Have  you  found  any  arsenic  in  any  of  them  ?— 
It  is  extraordinary,  seeing  how  very  largely  diffused  tested 
arsenic  is  that  the  samples  should  be  so  free.    I  should  ^^^^nie, 
not  hke  to  say  that  we  have  not  found  any  arsenic, 
because  the  test  is  so  extraordinary  that  you  can  find 
the  minutest  possible  trace.    I  have  here  tubes,  if  the 
Commission  would  like  to  see  them,  of  various  quanti- 
ties of  arsenic  that  we  have  detected  both  in  our  acid  .y 
and  in  other  materials,  but  it  is  of  such  an  infinitesimal  '.";'',®f™ 
and  minute  character  that  it 
neofliffible. 


almost  might  be  called 
(The  tubes  were  submitted  to  the  Commission.) 


6153.  Is  tliis  from  the  sugars  or  some  of  the  ingre- 
dients ? — That  is  from  the  glucose,  a  glucose  which  we 
have  made  and  tested  by  the  Mai-sh  test.  The  tube  will 
show  you  how  exceedingly  free  the  sample  was  from 
arsenic  under  the  severe  test. 

6154.  Have  you  tested  some  of  the  raw  materials? — ^ 
Yes  ;  but  we  find  no  arsenic  in  those.  Tliis  is  another 
tube,  a  glucose,  whicJi  was  made  m  the  very  early  part 
of  November,  and  represents  a  sample  which  was  out 
at  the  time  of  the  outbreak  in  the  trade.  There  you 
see  an  infinitesimal  spot.  We  have  tried  large  num- 
bers, and  w-e  find  no  trace,  but  I  bring  this  one  forward 
as  showing  w^hat  could  be  found.  I  think  that  con- 
tains about  1,000th  paa-t  of  a  gi-ain. 

6155.  In  what  quantity  of  glucose? — In  a  pound  of 
glucose. 

6156.  That  is  a  specimen,  manufactured  on  the  10th 
of  November,  1900? — Yes.  In  connection  with  that  it 
would  be  interesting  to  see  the  standards.  (The  stan- 
dards tcere  shoiun  to  tlie  Commission.) 

6157.  How  do  you  account  for  the  minute  quantity 
of  arsenic,  m  that  specimen  ? — It  might  come  from 
so  many  trivial  causes.  It  might  come  from  a  tank, 
it  might  come  from  a  little  new  charcoal  over  which  it 
was  put.  Of  course,  we  should  never  have  found  that 
amount  under  the  old  metliod  of  testing.  That  is  the 
result  of  a  test  extendinrr  over  nearly  half  an  hour  in 
the  Marsh  test.  At  10  minutes  that  did  not  show  any 
reaction  at  all  for  arsenic.  I  brought  it  up  to  show  to 
the  Commission  how  very  minute  it  was,  and  the  very 
small  quantity  that  could  be  found.  Here  is  a  sample 
of  the  pyrites  acid'.    (Sample  put  in.) 

6158.  This  is  the  23/3/1901,  that  is  the  23rd  March?  Erimstoi 
— Yes.  Here  is  a  sample  of  the  brimstone  acid.  (Sample  acid  not 
shown.)  necessar 


6159.  This  is  the  26th  April?— Yes.  That  was  a 
-"yimple  of  brim.'iljme  acid  we  had  from  the  people  who 
manufacture  our  pyrites  acid.  We  h;ave  been  going  into 
the  question  of  brimstone  acid  with  them.     They  do 
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not  make  "it,  but  we  have  been  discussing  with  them  as 
to  whether  we  should  buy  brimstone  acid  in  the  future, 
and  that  is  a  sample  we  had  to  see  how  it  looked. 

6160.  Of  Sicilian  brimstone  acid? — Yes. 

[Vr.  Thome.)  That  was  not  their  manufacture,  it  is 
only  a  sample  they  obtained  for  us,  not.  their  own  make. 

(  fVitness.)  But  they  are  putting  themselves  into  a  posi- 
tion to  make  brimstone  acid. 

6161.  (Chairman.)  They  got  this  from  a  brimstone  acid 
manufacturer  1 — Yes. 

6162.  (Professor  Thorpe.)  Was  that  sold  to  you  as  free 
from  arsenic  ? — That  is  not  sold  to  us,  it  is  only  a  sample 
sent  to  us  to  examine. 

6163.  But  not  put  forward  as  free  from  arsenic? — I 
anticipate  by  its  being  sent  in  tliat  form  that  it  was. 
Here  is  a  sample  of  another  delivery  of  our  acid.  That 
is  a  jiyrites  acid. 

6164.  But  there  is  something  here  ?— Yes,  that  is  the 
lesult  where  20  grammes  of  th,e  acid  has  been  taken  and 
kepD  in  the  Marsh  test  for  half  an  hour,  and  that  is  the 
.  mly  result  we  could  get. 

6165.  What  do  you  consider  the  colour  here  proves  ? — 
It  may  be  a  trace. 

6166.  Might  it  be  something  else  ?— It  might  be  any- 
tliing.  it  IS  so  mtinitesimal  tliat  it  is  impossible  to  say. 
(:Z7it'  standards  were  explained  by  Dr.  Thome  to  the  Com- 
mission.) 

6167.  (Professor  Thorpe.)  On  the  test  which  you  have 
l^ho1wn  us,  it  would  be  obviously  a  greater  security  to 
insist  upon  de-arsenication  in  the  acid,  whatever  it  be, 
than  to  take  it  on  the  asisumption  tliat  it  was  pure  be- 
cause it  was  made  from  Sicilian  sulphur? — That  would 
not  do  at  all.  The  proper  course  would  be  to  have  a 
guarantee  that  tlie  acid  was  de-arsenicated,  apart  from 
what  it  was  made  from.  It  would  be  a  sense  of  false 
security  to  think  that  because  you  bought  sulphur-miide 
acid  you  would  therefore  have  arsenic-free  acid.  With 
A  guarantee  of  de-a^.•^enicate^l  acid  you  would  be  per- 
"Bctly  safe. 

6168.  (Chairman.)  Do  you  know  the  process  that  Berk 
and  Co.  follow  in  making  the  acid?  is  it  the  same  as 
other  pyrites  acid  makers? — Yes,  they  purify  the  acid 
for  our  purpose  by  a  special  process. 

(Dr.  Thome.)  By  the  sulphuretted  hydrogen  process. 

6169.  (Chairman.)  Do  you  know  how  much  difference 
that  makes  I'n  the  cost? — I  think  it  is  absolutely  nominal. 

ol70.  Do  they  sell  acid  not  so  purified  to  those  who 
do  not  demand  puiiity  ? — ^Yes.  This  is  a  sample  of  their 
brown  oil  of  vitriol.  (Sample  shown.)  It  has  not  been 
purified.  We  asked  tlieiu  for  this  sample,  which  we 
thought  might  be  interesting.    It  is  not  de-arsenicated. 

6171.  The  price  of  this  is  not  greatly  less  than  the 
price  of  purihed  acid  ? — The  difference  is  ver^-  nominal 
indeed. 

6172.  Do  you  know  -what  the  price  of  this  is  in  the 
market? — ^I  cannot  give  it  to  you  definitely. 

6173.  (Sir  TVilliam  Church.)  Have  you  had  your  acid 
tested  for  anything  else  besides  arsenic? — Yes,  from 
time  to  time. 

6174.  Has  any  special  investigation  of  it  been  made 
for  selenium  ? — Yes,  our  chemist  has  tested  it  for  se- 
lenium. 

6175.  Has  any  trace  of  selenium  been  found  ? — Xot  in 
the  pyrites  acid. 

6176.  In  the  brimstone  acid  ? — ^I  think  he  has  come  to 
the  conclusion  that  intinitesimal  traces  have  been  dis- 
covered. 

(Dr.  Thome.)  Yes.  I  have  not  come  across  a  brim- 
stone acid  absohitely  free  from  selenium,  but  I  have  not 
detected  it  in  purified  de-arsenicated  pyrites  acid.  The 
process  of  purification  takes  out  the  selenium  at  the  same 
time  it  takes  out  the  arsenic. 

(Sir  William  Church.)  As  far  as  any  danger  from  se- 
lenium comes,  there  appears  to  be  less  in  pyrites  than  in 
brimstone  acid. 

(Dr.  Thome.)  I  should  say  emphatically  less. 

6177.  (Mr.  Cosmo  Bonsor.)  The  test  for  selenium  is  a 
very  easy  one,  is  it  not? 

(Dr.  Thome.)  In  large  quantities,  not  in  a  very  fine 
degree. 

6178.  (Mr.  Cosmo  Bonsor.)  Anything  that  would  be 
likely  to  be  injurious  to  healthi  would  show  itself  v&nj 
quickly  ? 


(Dr.  Thome.)  You  can   test  easily  to  one  part  in  ;if.^.. 

200,000.    I  say  that  because  the  arsenic  test  goes  to  R,  c.  Gurtij.i. 

one  part  in  seven  millions.  ^„  .~  7^„, 

27  Apr.  1001. 

6179.  (Chairman.)  Would  selenium  show  in  the  colour  

of  the  deposits  we  have  in  some  of  those  tubes? 

(Dr.  Thome.)  Yes,  but  precautions  have  been  taken  in 
all  those  tests  to  remove  the  selenium  in  the  process. 

6180.  Have  you  found  selenium  can  be  removed? 
(Dr.  Thome.)  It  can  be  removed. 

6181.  You  found  there  was  selenium,  which  had  to  be 
removed  ? 

(Dr.  Thome.)  In  brimstone  acid  1   found  selenitiim 
present.    In  pyrites  acid  T  found  no  selenium  present. 

6182.  (Professor  Thorpe.)  What  you  mean  is  that  you 
so  arranged  your  method  of  testing  for  arsenic  that  it 
would  have  eliminated  any  selenium  which  had  been 
there? — (Dr.  Thome.)  Yes.  In  those  tubes  it  is 
arsenic,  and  there  is  not  a  chance  of  there  being 
selenium.  Selenium  has  been  tested  for  separately, 
but  not  in  that  test. 

6183.  (Chairman.)  (To  the  Witness.)  Would  it  make  Qy-^iantee  •■ 
any  difference  to  you  if  there  was  a  statutory  guarantee  pu,'jj;y 

of  purity  imposed  ? — The  purity  of  the  article  we  manu-  su]p{)uji(. 
facture  acid  or'cf 

6134.  Either  of  the  article  you  mairufacture  or  of  the  manafac- 
sulphuric  acid  that  you  admit? — It  would  not  make  the  ^^"^  ariick- 
slightest  difference,  because  we  have  always  acted  on  ^"^i'''*"'^- 
that  necessary  guarantee  to  the  public. 

6185.  You  have  gone  on  without  a  written  guarantee, 
but  by  care  on  your  own  part  and  the  part  of  the  makers 
you  find  it  satisfactory  ? — Absolutely  satisfactory. 

6186.  Then  it  would  not  disturb  you  if  there  was  a 
satisfactory  guarantee  of  purity  to  be  given  by  the  acid 
makers? — It  would  not  make  the  slightest  difference  to 
us  in  our  manufacture,  or  any  other  waj.  vVe  should 
be  quite  prepared  to  carry  out  any  recommendation  that 
the  Commission  might  think  fi.t  to  make. 

6187.  Since  the  outbreak  your  firm  have,   in  fact,  Form  of 
adopted  a  form  of  guarantee  for  purity? — Yes.    Imme-  guarantee 
diately  upon  the  outbreak  we  issued  a  guarantee,  the  now  isstied 
form  of  which  I  have  brought,  and  which  is  now  in  use.  with  thefje 

6188.  "We  certify  that  the  delivery  to  which  the 
enclosed  invoice  relates  is  perfectly  free  from  arsenic 
or  other  deleterious  ingredients  "  ? — That  is  the  notice. 

6189.  (Professor  Thorpe.)  Wh'O  signs  that  guarantee? 
— One  of  the  partners,  every  day. 

6190.  Does  the  chemist  take  part  in  the  guarantee  ? 
— We  receive  his  report  .before  the  guarantees  are^ 
signed.  He  sends  down  his  repoii;  to  the  partners  on 
his  samples,  and  we  sign  the  gusrantees  then  and  there. 

6191.  Would  there  be  any  difficult}^  in  making  him 
jointly  responsible  for  the  guarantee? — Not  the  slightest 
difficulty  in  the  world.  He  is  practically  now  respon- 
sible, because  we  should  not  sign  the  guarantee  without 
we  had  his  authority  to  do  it. 

6192.  Bift  it  would  be  desirable  for  statutory  pur- 
jDoses  that  the  name  of  the  tester  should  go  on  the 
guarantee  form  ? — That  would  not  make  the  slightest 
difference  to  us  ;  it  could  be  very  readily  carried  out. 

6193.  (Dr.   Whitelegge.)  Messrs.  Berk  and  Co.  are 
chemical  manufacturers  in  general  ? — Yes. 

6194.  They  make  other  things  than  sulphuric  acid  ?  ' 
— Not  at  these  works. 

6195.  Do  they  make  sulphuric  acid  for  other  pur- 
poses?— Yes,  for  manure  purposes. 

6196.  And  largely  for  those  other  purposes  ? — 1  am  ■ 
not  able  to  say  the  extent  of  their  manufacture.  Their 
chief  works,  I  think,  for  other  chemical  manufactures 
are  at  Swansea. 

6197.  But  at  the  same  works  at  which  the  sulphuric 
acid  for  your  purposes  are  made,  other  sulphuric  acid 
is  made? — I  believe  it  is. 

6198.  (Chairman.)  You  have  made  n.o  change  in  your 
mode  of  action  in  respect  of  the  supply  of  acid  since 
this  scare  ? — We  have  made  no  change  in  our  methods 
at  all.  It  was  considered  the  proper  course  to  pursue 
to  go  on  just  as  we  have  been  working. 

6199.  (Dr.  Whitelegge.)  Is  there  not  rather  a  differ-  Greater 
ence  implied  in  your  statement,  that  since  the  outbreak  stringericy  m 
every  material  has  been  specifically  tested  for  arsenic  ?  testing  aeu 
— That  is  the  only  difference.    The  method  has  always  •Tsenie 
been  that  a  sample  of  the  acid  is  taken  directly  the  I'^cenLlv 
bai'ge  arrives.    It  is  placed  in  the  laboratory.  That 
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has  been  always  the  case.  Now  the  only  alteration  is 
that  we  test  each  of  those  samples  specifically  for 
arsenic. 

6200.  That  was  not  done  before  the  outbreak  ? — Not 
every  sample,  but  they  were  constantly  being  tested. 

6201.  Constantly  being  tested  for  arsenic  ? — ^Yes.  In 
fact,  it  had  been  tested  at  quite  a  recent  period  before 
the  scare.  That  was  not  done  because  we  feared  that 
the  manufacturer  was  selling  us  an  inferior  article, 
but  merely  in  our  common  way  of  business  as  a 
check. 

6202.  {Frofessor  Thorpe.)  Of  course,  this  certificate 
that  you  give  necessarily  has  reference  to  a  particular 
method  of  testing? — Yes. 

6203.  And  also  to  a  particular  amount  of  material 
which  is  used  in  the  testing? — Yes. 

6204.  Therefore  it  only  indicates  a  particular  standard 
Oi  delicacy  1 — As  applied  to  ourselves,  yes.  In  that 
respect  it  would  be  most  desirable  that  some  common 
form  of  working  should  be  adopted. 

6205.  Wiiat  would  you  suggest  as  to  how  that  common 
form  of  certificate  should  be  arrived  at  so  that  all  cer- 
tificates might  have  equal  value?  Have  you  any  sug- 
gestions to  offer  to  the  Commission  as  to  how  that  could 
be  attained  ? — Seeing  that  analytical  chemists  from  all 
parts  are  constantly  testing  these  samples,  to  my  mind 
the  best  way  would  be  to  arrive  at  a  common  under- 
standing by  some  conference. 

6206.  A  conference  an-anged  between  whom? — 
Between  those  chemists  and  the  officials 

6207.  What  ofiicials  ?— The  Government  officials. 

'6208.  (Mr.  Cosmo  Bonsor.)  You  would  be  quite  satis- 
fied if  a  Government  Department  was  the  reference  ? 
— Absolutely  satisfied. 

6209.  (Professor  Thorpe.)  Are  you  speaking  of 
brewers'  materials  or  of  things  in  general  which  may 
contain  arsenic  ? — I  am  speaking  of  brewing  materials. 

6210.  "Would  it  satisfy  you,  for  example,  as  a  manu- 
facturer of  brewing  sugars,  if  the  Excise  authorities 
were  to  take  charge  of  a  small  departmental  committee 
to  fix  the  methods  and  generally  prescribe  the  form  of 
certificate  under  which  all  manufacturers  of  brewing 
sugar  should  work? — I  think  it  would  be  most  admir- 
able. It  would  get  rid  of  a  great  deal  of  trouble  and 
the  harassing  that  is  now  going  on.  In  fact,  I  con- 
sider that  it  is  absolutely  necessary  that  some  common 
form  of  guarantee  should  be  arrived  at. 

6211.  I  may  point  out  to  you,  of  course,  that  the 
matter  is  rather  far-reaching,  because  it  does  not 
merely  concern  ihe  Excise  authorities  immediately,  but 
it  concerns,  of  course,  public  analysts  who  are  not  under 
the  Excise  remotely  ? — Yes. 

6212.  'Therefore  you  must  have  a  ratlier  wider  organi- 
sation to  take  the  whole  thing  into  consideration? — 
That  is  why  I  made  the  proposition  that  the  general 
body  of  chemists  should  be  consulted  as  to  the  method 
to  be  adopted. 

6213.  That  is  rather  a  large  order,  is  it  not? — ^I  think 
you  could  get  representatives  from  the  chemical 
societies 

6214.  You  mean  that  you  would  like  to  see  a  com- 
mittee foimed  in  which  all  the  interests,  say  the  Excise 
authorities,  yourselves  as  manufacturers  ? — I  think  you 
T.'iight  eliminate  us  from  the  conference. 

6215.  Would  not  the  maltsters,  for  example,  be  con- 
■cerned  ? — I  think  not.  I  think  they  would  be  perfectly 
satisfied  if  a  common  form  was  adopted. 

6216.  Then  your  idea  is  that  a  commitL£e  of  chemists 
ajid  persons  concerned  with  the  testing  of  brewing 
materials  and  al.so  of  the  testing  of  finished  beer  as  the 
jDublic  takes  it,  should  draw  up  regulations  with  a  view 
to  determining  methods  for  standards  of  purity  ? — I  do 
think  so. 

6217.  Supposing  a  oommittee  had  come  to  some  ar- 
rangement defining  the  methods,  and,  therefore,  con- 
•'.cting  the  degree  of  delicacy,  what  could  they  do 
further  ;  to  whom  would  they  report  ;  what  further 
action  is  contemplated  ? — I  do  not  quite  understand. 

6218.  This  Commission,  for  example,  might  appoint 
a  small  sub-committee  or  recommend  the  formation  of 
a  small  sub-committee  to  take  up  that  particular  aspect 
of  the  question.  They  might  make  certain  findings. 
What  would  be  the  subsequent  action  ?  How  would 
they  become  operative? — You  mean  to  say  how  would 
they  be  received. 


6219.  Who  would  de.il  with  them  ?— Wliich  depart- 
ment of  the  Goveinment? 

6220.  Yes  ? — I  suppose  the  laboratories  are  not  to  be 
thought  of.  I  do  not  know  that  I  can  make  a  sugges- 
tion. 

6221.  {2Ir.  Coiiiio  Bonsor.)  You  are  aware  of  the  two 
Acts  of  Parliament,  tlie  Sale  of  Food  and  Drugs  Act, 
which  looks  after  the  adultei'ation  of  food  generally, 
and  also  th.<i  regulations  as  regards  the  prevention  of 
deleterious  articles  entering  into  beer  which  is  looked 
after  by  the  Excise.  Either  of  these  departments  would 
do,  woiild  not  they  ? — Yes,  either  would  do,  but  I  am 
quite  unable  to  say  which  would  be  the  better. 

6222.  {('liniiiiiaii.)  You  have  no  experience  of  their 
action;  you  have  not  been  attacked  for  adulterations 
nor  for  deleterious  impurities  by  persons  acting  under 
instructions  of  either  department  of  the  Government? 

— ho. 

6223.  Yi  u  liave  no  experience  of  such  action,  and 
raiinot  of.'er  us  any  advice? — No,  1  cannot. 

6224.  But  you  are  willing  to  accept  anything  that  is 
jn'oposed  ? — Yes. 

6225.  {Dr.  Jf'hiteleyge.)  Would  you  be  equally  con- 
tent with  administration  in  that  sense  by  any'  local 
authority? — Do  you  suggest  a  County  Council 
authority  ? 

6226.  Yes,  by  the  county  authorities  or  other  local 
bodies?— I  should  prefer  the  other  method. 

6227.  (Chairman.)  Have  you  ever  used  any  other  than 
the  Marsh  test  for  arsenic  ?  -No,  w'e  have  always  used 
the  Marsh  test. 

6228.  Have  you  evcr  used  Bloxham's  electrolvlic  test? 
— No. 

6229.  I  do  not  know  whether  you  or  your  chemist 
have  thought  of  the  electrolytic  mefcliod  ? — (Dr.  Thome.) 
I  have  been  intending  to  experiment  with  the  electro- 
lytic method,  but  really,  my  time  has  been  so  much 
taken  up  with  this  matter,  and  I  have  been  so  satisfied 
with  the  character  of  tlie  result  of  the  Marsh  test  and 
the  delicacy  and  absolute  certainty  of  the  Marsh  test, 
that  for  the  present  I  have  stuck  to  the  Marsh  test. 
I  think  that  the  Bloxham  test  might  possibly  be  a  very 
satisfactory  one,  but  I  do  not  think  it  can  exceed  the 
satisfactory  character  of  the  Marsh  test. 

6250.  (Chairman.)  Might  Bloxham's  method  possibly 
give  more  definite  quantitative  results  ? 

(Dr.  Thome.)  I  do  not  think  so. 

6231.  (iS'i'r  TViJUam  Church.)  Your  firm  seems  always 
from  the  commencement  to  have  from  time  to  time 
tested  your  sulphuric  acid  for  arsenic  ? — Yes. 

6232.  Ai  a  practical  manufacturer  of  what  is  really 
a  foodstuff  do  you  not  think  it  is  the  duty  of  every 
manufacturer  of  foodstuffs  similar  to  this,  to  take  the 
same  precaution,  and  from  time  to  time  test  for  them- 
selves the  purity  of  any  substance  like  sulphuric  acid 
which  everybody  knew  might  be  contaminated  ? — I 
think  as  a  check  upon  his  business  he  ought  to  do  so, 
but  the  great  resiponsibility  would  lie  with  the  manu- 
facturer who  makes  the  acid  for  him  in  the  common 
understanding  that  they  work  together. 

6233.  You  would  say  without  doubt  that  where  there 

i ;  no  specific  contract  that  de-arsenicated  acid  is  used  it 
is  the  duty  of  the  manufacturer  of  invert  or  glucose  tc 
see  that  the  acid  he  uses  is  pure  ? — Yes,  by  a  check. 

6234.  (Dr.  Whitelcgge.)  If  by  accident  arsenic  found 
its  way  into  sugar  manufactured  by  you  you  would  find 
it  by  your  own  tests? — Yes. 

6235.  Would  you  be  able,  by  looking  back  at  the 
record  of  your  tests,  to  say  whether  there  had  been 
arsenic  in  a  particular  consignment  ? — Do  you  mean 
with  regard  to  tests  that  we  have  made? 

6236.  Yes? — We  have  got  s<amples  of  our  various 
sugars  ranging  over  a  considerable  period. 

6237.  Have  you  a  record  of  the  tests  being  made  and 
the  result  of  the  tests  ? — For  arsenic  pme  and  simj^le, 
no  ;  although  we  make  our  tests  for  arsenic  and  keep 
our  laboratory  book,  if  the  things  are  right  there  is 
scarcely  any  record  made.  When  there  is  anything 
which  comes  under  our  observation  which  ought  to  be 
put  into  our  books  we  place  it  there. 

6238.  Your  record  is  only  a  record  of  something  being 
wrong  ? — Yes,  in  that  sense. 

6239.  Is  that  so  well  establifhod  a  practice  that  if 
there  is  no  record  you  may  assume  with  confidence  it  is 
right? — In  our  case  distinctly. 
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6240.  If  ars3uic  was  foui.d  iu  a  sample  of  sugar  you 
Gdiioti.  could  trace  that  back  to  a  particular  consignment  of 

sulphuric  acid,  and  if  there  was  no  record  of  the  sul- 
jir.  1!)  >1  phuric  acid  containing  arsenic  then  you  would  know 
that  certainly  there  was  no  arsenic  there  ? — Dependent 
on  the  fact  whether  the  arsenic  was  produced  by  the 
acid. 

6241.  I  do  not  mean  that  you  trace  tlie  arsenic  back 
to  sulphuric  acid,  but  you  trace  back  the  sulphuric  acid 
which  took  part  in  that  sugar  ? — Yes. 

6242.  You  would  know  the  sulphuric  acid  was  free  if 
there  was  no  record  ? — Yes,  and  it  was  not  answerable 
for  any  trace  of  arsenic  that  might  be  found. 

6243.  {Chairman.)  Do  you  re-jord  in  your  books  that 
tests  have  been  made  even  when  the  results  are  blank  ? 
— We  have  never  made  those  records. 

6244.  You  do  not  say,  so  many  tests  were  made  and 
nothing  found  deleterious  ] — No  ;  I  have  in  my  labora- 
toiy  book  a  record  that  every  barge  of  acid  has  been 
sampled  and  recorded. 

6245.  That  it  has  been  sampled  and.  tested  l — Tested 
in  some  form  or  other.  It  is  placed  in  the  laboratory 
for  the  chemist ;  that  has  been  .the  practice  for  many 
years. 

6246.  So  thait  there  is  no  chance  of  an  inadvertence  in 
respect  to  things  passing  ? — The  acid  could  not  be  pos- 
sibly taken  into  the  works  except  it  was  passed  by  the 
chemist. 

6247.  {Sir  William  Church.)  I  unders^tand  you  to  say 
that  although  in  the  general  course  of  your  business  you 
did  not  test  every  tank  barge  for  arsenic  you  have  been 
in  the  habit  from  time  to  time  of  doing  so  ? — - 
Constantly. 

6248.  And  jou.  think  that  tliat  precaution  should  be 
used  by  all  manufacturers  of  brewing  materials,  glucose 
and  invert? — Yes;  coupled  with  the  understanding 
that  the  article  is  being  made  for  the  particular 
purpose. 

6249.  Still  more  to  if  it  is  not  coupled  with  Lhat 
understanding  ? — ^Yes. 

nta^e  of  6250.  {Chairman.)  With  regard  to  tlie  use  of  sugars 
s  in"  in  brewing  what  do  you  say  ? — They  are  in  no  sense 
ing  adulterants  or  substitutes  for  better  material.  One  or 
other  of  them  is  used  by  all  of  the  best  brewers  in  the 
Kingdom  often  without  any  economy,  and  solely  for 
improvement  of  quality,  and  in  other  cases  because  you 
can  obtain  an  equal  or  superior  quality  at  less  cost  and 
trouble.  So  far  from  these  proditcts  belonging  to  the 
type  of  adulteration,  they  represent  the  real  growth  of 
tne  science  of  brewing,  and  the  excellence  of  the  pro- 
ducts go  hand  in  hand  with  the  increase  of  skill  in  using 
them.  Glucose  and  dextrin  maltose  are  derived  from 
pure  starch  just  as  much  as  the  maltose  which  is 
formed  in  the  mash  tun  and  by  an  equally  pure  pro- 
cess. They  are  sugars  of  the  same  type  as  the  maltose, 
and  in  eveiy  sense  as  suitable  for  the  purpose.  But 
they  have  the  great  advantage  that  they  can  be  ma-^e 
free  from  those  types  of  nitrogenous  matter  found  in 
barlej^  malt,  which  constitute  one  of  the  greatest  dilli- 
culties  in  brewing  English  beer,  their  removal  nececci- 
tating  prolonged  storage  of  the  beer  and  the  employment 
of  much  hop.  It  thus  puts  a  definite  material  in  the 
hands  of  the  scientific  brewer  by  which  he  can  obtain 
complete  control  over  the  article  produced.  With 
regard  to  invert  sugar,  it  is  a  far  more  expensive  article 
for  the  brewer  than  the  cane  sugar  itself,  and  the  whole 
manufacture  is  for  the  purpose  of  giving  him  a  mor-j 
readily  fermentable  sugar  than  cane  sugar,  which  can- 
not be  employed  without  materially  weakening  the, 
yeast.  So  important  are  these  properties  that  all 
modern  ale  requires  their  use.  As  compared  with  malt, 
there  is  no  economy  in  the  nse  of  invert,  as  a  pound  of 
extract  obtained  from  invert  is  about  the  same  cost  as 
that  obtained  from  malt,  and  yet  three-quarters  of  the 
total  production  of  my  firm  consists  of  this  substance. 
It  is  for  the  results  of  the  brewing,  and  not  for  lessening 
the  cost  of  the  materials,  that  it  is  employed. 

6251.  {Sir  William  Eart-Dyhc.)  I  suppose  yoa  could 
tell  the  Commission  whether  the  occurrence  of  this 
great  scare  has  made  any  practical  difference  in  the 
trade?— On  the  contrary.  It  has  not  diminished  the 
use  of  sugar,  but  in  the  particular  district  where  the 
outbreak  took  place  it  has  largely  increased  it. 

6252.  With  regard  to  your  own  trade.    I  do  not  want 
to  ask  you  anything  inquisitorial,  but  generally  speak- 
ing, as  regards  your  own  trade,  have  you  found  any 
altliraticn  in  it  since  this  scare  occurred  ?— No  diminu 
tion. 


62o3.  You  referred  to  the  use  of  these  materials,  . 
glucu;e  and  invert  sugar,  ais  being  used  for  brewers  .''or  y>  C  Uartou 
improvement  of  quality,  and  you  make  some  comparison  ^  ' 

between  their  use  and  that  ot  malt  later  on,  where  you  -7  i^pr.  19i;i. 

state  that  there  were  certain  difficulties  with  regard  to  

brewing  with  malt  which  are  got  over  by  this  quicker 
process.  With  regard  to  malt :  is  it  not  a  fact  that  in 
the  English  barley  growing  districts  in  bad  seasons, 
when  the  barley  grown  is  not  of  veiy  good  quality,  sugar 
has  been  very  largely  used  ? — Yes  ;  that  is  to  enable  the 
brewer  to  use  that  quality  of  barley. 

6254.  That  is  to  say  to  supply  the  saccharine  matter 
which  is  absent  in  the  barley  ? — Yes. 

6255.  In  a  season  where  a  very  good  sample  of  barley 
is  grown  in  this  country  there  is  naturally  more  of  the 

barley  used  for  malting  purposes  minus  tins  addition  "  ■ 

wiiich  is  otherwise  necessary  I — The  sugar  is  not  to  ne- 
Lf  .ssary  when  a  good  quality  of  barley  can  be  produced. 

6256.  You  are  aware  that  in  debates  in  the  House 
of  Commons  on  this  question  of  malting  and  the  use 
of  substitutes,  it  has  been  said  by  leading  brewers  in 
the  House  of  Commons  that  if  they  were  forced  to  use 
nothing  but  barley  they  would  have  to  go  to  the 
foreigner  so  as  to  get  the  very  best  article  when  a  good 
sample  is  not  grown  in  this  country? — Yes.  I  confirm 
that  absolutely  as  a  brewer.  I  consider  that  unless  a 
true  sense  of  the  position  is  c|uiclcly  ascertatned,  one 
of  the  most  serious  blows  to  the  farmer  is  now  about 
to  take  place.  This  recent  agitation  on  behalf  of  the 
pure  beer  movement,  resuscitated  because  of  the  arsenic 
scare,  has  carried  the  whole  history  of  the  use  of  these 
brewing  materials  into  a  new  phase,  and  if  this  Pure 
Beer  Bill  were  passed,  I  have  no  hesitation  whatever 
in  saying  that  the  British  barley  grower  is  practically 
doomed.  I  will  give  yott  a  ^pecific  instance  which  will 
emphasise  all  I  have  said.  In  anticip'ation  of  what  is 
going  to  happen  in  connet-tion  with  this  Bill,  a  brewing 
friend  of  mine  in  the  Nbrth,  who  'has  never  used 
foreign  barley  at  all,  has  this  week  purchased  10,000 
quarters,  which  he  is  going  to  use  in  the  place  of  Eng- 
lish barley.  That  has  only  to  be  accentuated  through- 
out the  country,  and  I  think  the  last  stage  of  the 
British  farmer  will  be  very  much  worse  than  the  first. 

6257.  Are  A"0U  an  agriculturist  yourself? — In  a  small 
way. 

6258.  I  stiiJpose  so  long  as  your  trade  lives  and 
thrives  you  would  be  rather  in  favour  of  the  use  of 
malt,  generally  speaking,  for  beer? — I  am  taking  it 
from  a  scientific  point  of  view,  and  also  from  the  point 
of  view  that  I  am  a  brewer  in  a  very  considerable  way. 

6259.  You  urge  that  one  of  the  difiiculties  with  re-  Savin^-  nf  ■< 
gard  to  the  malt  brewing  is  the  prolonged  storage  that  >^torage. 

is  necessary  ? — True. 

6260.  Surely  you  ate  aware  that  beer  brewed  from 
malt  and  hops  is  a  very  popular  beverage  in  this  coun- 
try ? — I  am  not  inclined  to  accept  that  theory.  I  think 
a  good  deal  of  political  agitation  has  been  raised  on  the 
subject,  but  I  have  my  doubts  as  to  whether  it  is  the 
popular  beverage. 

6261.  You  have  your  doubts  ? — Very  strongly. 

6262.  You  would  not  urge  that  the  necessity  of 
storage  was  a  great  difficulty  in  the  use  of  malt  and 
hops  ? — I  think  yi  ai  cannot  produce  even  with  lengthened 
storage  the  quality  of  beer  which  the  ordinary  public 
require  to-day  ;  malt  and  hops  alone  would  not  pro- 
duce it ;  you  would  have  to  re-educate  the  consumer 
to  malt  and  hop  beer. 

6263.  Yott  think  that  when  once  the  consumer  is 
initiated  in  what  you  consider  the  merits  of  beer 
brewed  under  the  system  you  advocate,  he  would  not 
go  back  again  to  the  other  ? — It  will  take  a  very  long 
time  to  get  him  back  to  the  old  malt  and  hops. 

5264.  You  are  aware  that  evidence  has  again  and 
'•■ain  been  given  before  this  Commifsion  that  by 
common  care  in  malting,  beer  brewed  from  malt  can 
be  made  absolutely  secure  ? — That  is  the  fault  I  have 
t'"i  find  with  the  manufacturer  who  brottffht  about  this 
trouble — that  even  -n-ith  common  care  his  sugar  need 
not  liave  contained  any  arsenic. 

6265.  In  either  case,  as  regards  the  consumer,  you 
wish  to  urge  upon  the  Commission  that  it  is  really  a 
question  of  common  care  whether  brewing  from  malt  or 
brewing  from  glucose  ? — Yes  ;  the  whole  question  oT 
arsenic  in  these  materials  is  quite  new  to  us  all. 

6266.  {Chairmay^.)  Is  there  not  an  economy  in  the  use  No  e  onomy 
of  invert,  to  save  the  cost  of  malt  ?— Thera  is  no  economy  of 

m  the  use  of  invert  s  igar.  '"^'e't  ^'"gar. 
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has  been  always  the  case.  Now  the  only  alteration  is 
that  we  test  each  of  those  samples  specifically  for 
arsenic. 

6200.  That  was  not  done  before  the  outbreak  ? — Not 
every  sample,  but  they  were  constantly  being  tested. 

6201.  Constantly  being  tested  for  arsenic  ? — ^Yes.  In 
fact,  it  had  been  tested  at  quite  a  recent  period  before 
the  scare.  That  was  not  done  because  we  feared  that 
the  manufacturer  was  selling  us  an  inferior  article, 
but  merely  in  our  common  way  of  business  as  a 
check. 

6202.  (Professor  Thorpe.)  Of  course,  this  certificate 
that  you  give  necessarily  has  reference  to  a  particular 
method  of  testing? — Yes. 

6203.  And  also  to  a  particular  amount  of  material 
which  is  used  in  the  testing? — Yes. 

6204.  Therefore  it  only  indica<tes  a  particular  standard 
or  delicacy? — As  applied  to  ourselves,  yes.  In  that 
respect  it  would  be  most  desirable  that  some  common 
form  of  working  should  be  adopted. 

6205.  What  would  you  suggest  as  to  how  that  common 
form  of  certificate  should  be  arrived  at  so  that  all  cer- 
tificates might  have  equal  value  ?  Have  you  any  sug- 
gestions to  offer  to  the  Commission  as  to  how  that  could 
be  attained '! — Seeing  that  analytical  chemists  from  all 
parts  are  constantly  testing  those  samples,  to  my  mind 
the  best  way  woixld  be  to  ari'ive  at  a  common  under- 
standing by  some  conference. 

6206.  A  conference  an-anged  between  whom  ? — 
Between  those  chemists  and  the  officials 

6207.  What  o£acial's  ?— The  Government  oflScials. 

'6208.  {Mr.  Cosmo  Bonsor.)  You  would  be  quite  satis- 
fied if  a  Government  Department  was  the  reference  ? 
— Absolutely  satisfied. 

6209.  (Professor  Thorpe.)  Are  you  speaking  of 
brewers'  materials  or  of  things  in  general  which  may 
contain  arsenic  ? — I  am  speaking  of  brewing  materials. 

6210.  Would  it  satisfy  you,  for  example,  as  a  manu- 
facturer of  brewing  sugars,  if  the  Excise  authorities 
were  to  take  charge  of  a  small  departmental  committee 
to  fix  the  methods  &nd  generally  prescribe  the  form  of 
certificate  under  which  all  manufacturers  of  brewing 
sugar  should  work? — I  think  it  would  be  most  admir- 
able. It  would  get  rid  of  a  great  deal  of  trouble  and 
the  harassing  that  is  now  going  on.  In  fact,  I  con- 
sider that  it  is  absolutely  necessary  that  some  common 
form  of  guarantee  should  be  arrived  at. 

6211.  I  may  point  out  to  you,  of  course,  that  the 
matter  is  rather  far-reaching,  because  it  does  not 
merely  concern  the  Excise  authorities  immediately,  but 
it  concerns,  of  course,  public  analysts  who  are  not  under 
the  Excise  remotely  ? — Yes. 

6212.  Therefore  you  must  have  a  rat}ier  wider  organi- 
sation to  take  the  whole  thing  into  consideration? — 
That  is  why  I  made  the  proposition  that  the  general 
body  of  chemists  should  be  consulted  as  to  the  method 
to  be  adopted. 

6213.  That  is  rather  a  large  order,  is  it  not? — ^I  think 
you  could  get  representatives  from  the  chemical 
•societies 

6214.  You  mean  that  you  would  like  to  see  a  com- 
mittee foimed  in  which  all  the  interests,  say  the  Excise 
authorities,  yourselves  as  manufacturers  ? — I  think  you 
7. light  eliminate  us  from  the  conference. 

6215.  Would  not  the  maltsters,  for  example,  be  con- 
f.erned  ? — I  think  not.  I  think  they  would  iDe  perfectly 
satisfied  if  a  common  form  was  adopted. 

6216.  Then  your  idea  is  that  a  committee  of  chemists 
and  persons  concerned  with  the  testing  of  brewing 
materials  and  also  of  the  testing  of  finished  beer  as  the 
public  talces  it,  should  draw  up  regulations  with  a  view 
to  determining  methods  for  standards  of  purity  ? — I  do 
think  so. 

6217.  Supposing  a  oomniittee  had  come  to  some  ar- 
:angemont  defining  the  methods,  and,  therefore,  con- 
•'.cting  the  degree  of  delicacy,  what  could  they  do 
further  ;  to  whom  would  they  report  ;  what  further 
action  is  contemplated  ? — I  do  not  quite  understand. 

6218.  This  Commission,  for  example,  might  appoint 
a  small  sub-committee  or  recommend  the  formation  of 
a  small  sub-committee  to  take  up  that  particular  aspect 
of  the  question.  They  might  make  certain  findings. 
What  would  be  the  subsequent  action  ?  How  would 
they  become  operative? — You  mean  to  say  how  would 
they  be  received. 


6219.  Who  would  deal  with  them? — Which  depart- 
ment of  the  Government  ? 

6220.  Yes  ? — I  suppose  the  laboratories  are  not  to  be 
thought  of.  I  do  not  know  that  I  can  make  a  sugges- 
tion. 

6221.  [2Ir.  Cosmo  Bonsor.)  You  are  aware  of  the  two 
Acts  of  Parliament,  tlie  Sale  of  Food  and  Drugs  Act, 
which  looks  after  the  adulteration  of  food  generally, 
and  also  tlit>  regalations  :ib  regards  the  prevention  of 
deleterious  articles  entering  into  beer  which  is  looked 
after  by  the  Excise.  Either  of  these  departments  would 
do,  would  not  they  — Yes,  either  would  do,  but  I  am 
quite  unable  to  say  which  would  be  the  better. 

6222.  {Clininnan.)  You  have  no  experience  of  their 
action  ;  you  ha\  e  not  been  attacked  for  adulterations 
nor  for  deleterious  im2')ui'ities  by  jjersons  acting  under 
instructions  of  either  department  of  the  Government? 
—No. 

6223.  Yi  u  liave  no  experience  of  such  action,  and 
fannot  ofi.'er  us  any  advice? — No,  1  cannot. 

6224.  But  you  are  willing  to  accept  anything  that  is 
proposed  ? — Yes. 

6225.  {Dr.  Whiteleyge.)  Would  you  be  equally  con- 
tent with  administration  in  that  sense  by  any'  local 
authority? — Do  you  suggest  a  County  Council 
authority  ? 

6226.  Yes,  by  the  county  authorities  or  other  local 
bodies?— I  should  prefer  the  other  method. 

6227.  {Chairman.)  Have  you  ever  used  any  other  than 
the  Marsh  test  for  arsenic  ?-  -No,  we  have  always  used 
the  Marsh  test. 

6228.  Have  you  evcr  used  Bloxham's  electrolvtie  test? 
— iNo. 

6229.  I  do  not  know  whether  you  or  your  chemist 
liave  thought  of  the  elictrolytic  method? — \Dr.  Thome.) 
I  have  been  intending  to  experiment  with  the  electro- 
lytic method,  but  really,  my  time  has  been  so  much 
taken  up  with  this  matter,  and  I  have  been  so  satisfied 
with  the  character  of  the  result  of  the  Marsh  test  and 
the  delicacy  and  absolute  certainty  of  the  Marsh  test, 
that  for  the  j^f^sent  I  have  stuck  to  the  Marsh  test. 
I  think  that  the  Blo.xham.  test  might  possibly  be  a  very 
satisfactory  one,  but  I  do  not  think  it  can  exceed  the 
satif-factf.ry  character  of  the  Marsh  test. 

6230.  {Chairman.)  Might  Bloxham's  method  possibly 
give  more  definite  quantitative  results  1 

(Dr.  Thome.)  I  do  not  think  so. 

6231.  (.S'n-  William  Church.)  Your  firm  seems  always 
from  the  commencement  to  have  from  time  to  time 
tested  your  sulphuric  acid  for  arsenic  ? — Yes. 

6232.  A 5  a  practical  manufacturer  of  what  is  really 
a  foodstuff  do  you  not  tliink  it  is  the  duty  of  every 
manufacturer  of  foodstufi's  similar  to  this,  to  take  the 
same  precaution,  and  from  time  to  time  test  for  them- 
selves the  p)urity  of  any  substance  like  sulphuric  acid 
which  everybody  knew  might  be  contaminated  ? — I 
think  as  a  check  upon  his  business  he  ought  to  do  so, 
but  the  great  responsibility  would  lie  with  the  manu- 
facturer who  makes  the  acid  for  him  in  the  common 
understanding  that  they  work  together. 

6233.  You  would  say  without  doubt  that  where  there 
no  specific  contract  that  de-arsenicated  acid  is  used  it 

IS  the  duty  uf  the  manufacturer  of  invert  or  glucose  tc 
see  that  the  acid  he  uses  is  pure  ? — Yes,  by  a  check. 

6234.  {Dr.  Whitelcgge.)  If  by  accident  arsenic  found 
its  way  into  sugar  manufactured  by  you  you  would  find 
it  by  your  own  tests  ? — Yes. 

6235.  Would  you  be  able,  by  looking  back  at  the 
record  of  your  tests,  to  say  whether  there  had  been 
arsenic  in  a  particular  consignment  ? — Do  you  mean 
with  regard  to  tests  that  we  have  made  ? 

6236.  Yes? — ^We  have  got  siamples  of  our  various 
sugars  ranging  over  a  considerable  period. 

6237.  Have  you  a  record  of  the  tests  being  made  and 
the  result  of  the  tests  ? — For  arsenic  pure  and  simple, 
no  ;  although  we  make  our  tests  for  arsenic  and  keep 
our  laboratory  book,  if  the  things  are  right  there  is 
scarcely  any  record  made.  When  there  is  anything 
which  comes  under  our  observation  which  ought  to  be 
put  into  our  books  we  place  it  there. 

6238.  Your  record  is  only  a  record  of  something  being 
wrong  ? — Yes,  in  that  sense. 

6239.  Is  that  so  well  established  a  practice  that  if 
there  is  no  record  you  may  assume  with  confidence  it  is 
right? — In  o«r  case  distinctly. 
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6240.  If  arsenic  -iras  fouud  in  a  sample  uf  sugar  you 
Gill-ton.  could  trace  that  back  to  a  particular  consignment  of 
  sulphuric  acid,  and  if  there  was  no  record  of  the  sul- 

])!■.  phuric  acid  containing  arsenic  then  you  would  know 

that  certainly  there  was  no  arsenic  there  ? — Dependent 
on  the  fact  whether  the  arsenic  was  produced  by  the 
acid. 

6241.  I  do  not  mean  that  you  trace  the  arsenic  back 
to  sulphuric  acid,  but  you  trace  back  the  siilphuric  acid 
which  took  part  in  that  sugar  ? — Yes. 

6242.  You  would  know  the  sulphuric  acid  was  free  if 
there  was  no  record  1 — Yes,  and  it  was  not  answerable 
for  any  trace  of  arsenic  that  might  be  found. 

6243.  (Chairman.)  Do  you  record  in  your  books  that 
tests  have  been  made  even  when  the  results  are  blank  ? 
— We  have  never  made  those  records. 

6244.  You  do  not  say,  so  many  tests  were  made  and 
nothing  found  deleterious  ? — No  ;  I  have  in  my  labora- 
tory book  a  record  that  every  barge  of  acid  has  been 
sampled  and  recorded. 

6245u  That  it  has  been  sampled  and  tested  ? — Tested 
in  some  form  or  other.  It  is  placed  in  the  laboratory 
for  the  chemist ;  that  has  been  ,the  practice  for  many 
years. 

6246.  So  thait  there  is  no  chance  of  an  inadvertence  in 
respect  to  things  passing  ? — The  acid  could  not  be  pos- 
sibly taken  into  the  works  except  it  was  passed  by  the 
chemist. 

6247.  (-Sir  William  Church.)  I  undersitand  you  to  say 
that  although  in  the  general  course  of  your  business  you 
did  not  test  every  tank  barge  for  arsenic  j"ou  have  been 
in  the  habit  from  time  to  time  of  doing  so  ? — 
Constantly. 

6248.  And  you  think  that  tliat  precaution  should  be 
used  by  all  manufacturers  of  brewing  materials,  glucose 
and  invert? — Yes;  coupled  with  the  understanding 
that  the  article  is  being  made  for  the  f)articular 
purpose. 

6249.  Still  more  -so  if  it  is  not  coupled  with  that 
understanding  ? — Yes. 

nta-T-e  of  6250.  {Chairman.)  With  regard  to  the  use  of  sugars 
s  in"  in  brewing  what  do  you  say '! — They  are  in  no  sense 
ing  adulterants  or  substitutes  for  better  material.  One  or 
other  of  them  is  used  by  all  of  the  best  brewers  in  the 
Kingdom  often  without  any  economy,  and  solely  for 
improvement  of  quality,  and  in  other  cases  because  you 
can  obtain  an  equal  or  superior  quality  at  less  cost  and 
trouble.  So  far  from  these  products  belonging  to  the 
type  of  adulteration,  they  represent  the  real  growth  ol 
tne  science  of  brewing,  and  the  excellence  of  the  pro- 
ducts go  hand  in  hand  with  the  increase  of  skill  in  using 
them.  Glucose  and  dextrin  maltose  are  derived  from 
pure  starch  just  as  much  as  the  maltose  which  is 
formed  in  the  mash  tun  and  by  an  equally  pure  pro- 
cess. They  are  sugars  of  the  same  type  as  the  maltoj.e, 
and  in  everj'  sense  as  suitable  for  the  pttrpose.  But 
they  have  the  great  advantage  that  they  can  be  ma'le 
free  from  those  types  of  nitrogenotts  matter  found  in 
barley  nialt,  which  constitute  one  of  the  greatest  diili- 
culties  in  brewing  English  beer,  their  removal  necetf.i- 
tating  prolonged  storage  of  the  beer  and  the  employment 
of  much  hop.  It  thus  puts  a  definite  material  in  tlie 
hands  of  the  scientific  brewer  by  Avhicli  he  can  obtain 
complete  control  over  the  article  prodticed.  With 
regard  to  invert  sugar,  it  is  a  far  more  expensive  article 
for  the  brewer  than  the  cane  sugar  itself,  and  the  whole 
manufacture  is  for  the  purpose  of  giving  him  a  mor-j 
readily  fermentable  sugar  than  cane  sugar,  which  can- 
not be  employed  without  materially  weakening  the 
yeast.  So  important  are  these  properties  that  all 
modern  ale  requires  their  use.  As  compared  with  malt, 
there  is  no  economy  in  the  use  of  invert,  as  a  pound  of 
extract  obtained  from  invert  is  about  the  same  cost  as 
that  obtained  from  malt,  and  yet  three-quarters  of  the 
total  production  of  my  firm  consists  of  this  substance. 
It  is  for  the  results  of  "the  brewing,  and  not  for  lessening 
the  cost  of  the  materials,  that  it  is  employed. 

6251.  (Sir  William  Hart-Byhc.)  I  suppose  yoa  could 
tell  the  Commission  whether  the  occurrence  of  this 
great  scare  has  made  any  practical  difference  in  the 
tj-ade? — On  the  contrary.  It  has  not  diminished  the 
use  of  sugar,  but  in  the  particular  district  where  the 
outbreak  took  place  it  has  largely  increased  it. 

6252.  With  regard  to  your  own  trade.    I  do  not  want 
to  ask  you  anything  inquisitorial,  but  generally  speak- 
ing, as  regards  your  own  trade,  have  you  found  any 
altCTatitn  in  it  since  this  .scare  occurred     No  diminu 
tion. 


62d3.  You  referred  to  the  use  of  these  materials,         ,,  . 
gluco.-e  and  invert  sugar,  as  being  used  for  brewers  .*or  j>  c  "(!artoii 
improvement  of  quality,  and  you  make  some  comparison  ' 
between  their  use  and  that  of  malt  later  on,  where  you  -7  .Apr.  19(H. 

state  that  there  were  certain  difficulties  with  regard  to  

brewing  with  malt  which  are  got  over  by  this  quicker 
process.  With  regard  to  malt :  is  it  not  a  fact  that  in 
the  English  barley  growing  districts  in  bad  seasons, 
wheir  the  barley  grown  is  not  of  very  good  quality,  sugar 
has  been  very  largely  used  ? — Yes  ;  that  is  to  enable  the 
brewer  to  use  that  quality  of  barley. 

6254.  That  is  to  say  to  supply  the  saccharine  matter 
which  is  absent  in  the  barley  ? — Yes. 

6255.  In  a  season  where  a  very  good  Siample  of  barley 
is  grown  in  this  country  there  is  naturally  more  of  the 
barley  used  for  malting  purposes  minus  tins  addition 
wiueh  is  otherwise  necessary  — The  sugar  is  not  to  ne- 
cessary when  a  good  quality  of  barley  oan  be  produced. 

6256.  You  are  aware  that  in  debates  in  the  House 
of  Commons  on  this  question  of  malting  and  the  use 
of  substitutes,  it  has  been  said  by  leading  brewers  in 
the  House  of  Commons  that  if  they  were  forced  to  use 
nothing  but  barley  they  would  have  to  go  to  the 
foreigner  so  as  to  get  the  very  best  article  when  a  good 
sample  is  not  grown  in  this  country? — Yes.  I  confirm 
that  absolutely  as  a  brewer.  I  consider  that  unless  a 
ti'ue  sense  of  the  position  is  quickly  ascerta-ined,  one 
of  the  most  serious  blows  to  the  farmer  is  now  about 
to  take  place.  This  recent  agitation  on  behalf  of  the 
pure  beer  movement,  resuscitated  because  of  the  arsenic 
scare,  has  carried  the  whole  history  of  the  use  of  these 
brewing  materials  into  a  new  phase,  and  if  this  Pure 
Beer  Bill  were  passed,  I  have  no  hesitation  whatever 
in  saying  that  the  British  barley  grower  is  practically 
doomed.  I  will  give  you  a  ^pecific  instance  which  will 
emphasise  all  I  have  said.  In  antieip'ation  of  what  is 
going  to  happen  in  connection  with  this  Bill,  a  brewing 
friend  of  mine  in  the  Nbrth,  who  'has  never  used 
foreign  barley  at  all,  has  this  week  puixiiased  10,000 
quarters,  which  he  is  going  to  use  in  the  place  of  Eng- 
lish barley.  Tliat  has  only  to  be  accentuated  through- 
out the  country,  and  I  think  the  last  stage  of  the 
British  farmer  will  be  verj-  much  worse  than  the  first. 

6257.  Are  you  an  agriculturist  yourself  ? — In  a  small 
way. 

6258.  I  sui>pose  so  long  as  your  trade  lives  and 
thrives  you  would  be  rather  in  favour  of  the  use  of 
malt,  generallv  speaking,  for  beer? — I  am  taking  it 
from  a  scientific  point  of  view,  and  also  from  the  point 
of  view  that  I  am  a  brewer  in  a  very  considerable  way. 

6259.  You  urge  that  one  of  the  difiiculties  with  re-  Savin^'  nf  i 
gard  to  the  malt  brewing  is  the  prolonged  storage  that  f^toraj;e. 

is  necessary  ? — True. 

6260.  Surely  you  aie  aware  that  beer  brewed  from 
malt  and  hops  is  a  very  popular  beverage  in  this  coun- 
try ? — I  am  not  inclined  to  accept  that  theory.  I  think 
a  good  deal  of  political  agitation  has  been  raised  on  the 
subject,  bttt  I  have  my  doubts  as  to  whether  it  is  the 
popular  beverage. 

6261.  You  have  your  doubts  ? — Very  strongly. 
626?.  You    would  not  urge  that  the  necessity  of 

storage  was  a  great  difficulty  in  the  use  of  malt  and 
hops  ? — I  think  you  cannot  produce  even  with  lengthened 
storage  the  quality  of  beer  which  the  ordinary  public 
require  to-day  ;  malt  and  hops  alone  would  not  pro- 
duce it ;  you  would  have  to  re-educate  the  consumer 
10  malt  and  liop  beer. 

6263.  You  think  that  when  once  the  consamer  is 
initiated  in  what  you  consider  the  merits  of  beer 
brewed  under  the  system  you  advocate,  he  would  not 
go  back  again  to  the  other? — It  will  take  a  very  long 
time  to  get  him  back  to  the  old  malt  and  hops. 

5264.  You  are  aware  that  evidence  has  again  and 
'«ain  been  given  before  this  Commission  that  by 
common  care  in  malting,  beer  brewed  from  malt  can 
be  made  absolutely  secure  ? — That  is  the  fault  I  have 
to  find  with  the  manufacturer  who  brouffht  about  this 
trouble — that  even  with  com.mon  care  his  sugar  need 
not  I'.ave  contained  any  arsenic. 

6265.  In  either  case,  as  regards  the  consumer,  you 
wish  to  urge  upon  the  Commission  that  it  is  really  a 
question  of  common  care  whether  brewing  from  malt  or 
brewing  from  glucose  ? — Yes  ;  the  whole  question  o ' 
arsenic  in  these  materials  is  quite  new  to  us  all. 

6266.  (Chairman.)  Is  there  not  an  economy  in  the  use  No  e  oiiomy 
nf  invert,  to  save  the  cost  of  malt  ? — Thers  is  no  economy  °^ 

m  the  use  of  invert  s  igar.  '"^"^'t  ^^ugar. 
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j^j.  6267.  Why  should  it  be  used  ? — Because  it  produces 

R  Ql.  Garton,     better  result  than  all  malt  alone. 

'i7  A      \m\      ^268.  So  that  you  consider  that  the  buyer  would  be 
'    P^'  inclined  rather  to  take  beer  not  certified  to  be  malt 

and  hops  alone? — I  think  he  would  if  he  were  left 
alone. 

6269.  {Sir  William  Church.)  To  put  it  another  way — 
you  say  that  both,  looked  at  from  the  scientific  aspect 
and  also  from  the  practical  aspect  as  a  brewer,  tliat  a 
better  quality  of  beer  cam  be  produced  by  a  certain 
quantity  of  invert  sugar  and  glucose  being  used  than 
without,  it? — Emphatically. 

6270.  Do  you  think  that  if  a  large  percentage  of  glu- 
cose or  invert  sugar  is  added  it  might  impart  any  un- 
wholesome property  to  the  beer  ? — ifo,  it  would  not. 

,  I  say  this  distinctly,  that  if  you  use  too  large  a  per- 
centage you  do  not  get  a  beer,  you  get  that  which  is 
more  inclined  to  be  a  wine. 

6271.  Do  you  think  it  makes  any  difference  in  the 
wholesomeness  of  the  finished  beer  w*heither  you  use  a 
large  proportion  of  glucose  or  invert  sugar  before  the 
fermentation  of  the  beer,  or  whether  you  add  it  after- 
wards ?— I  do  not  think  it  makes  any  difference,  be- 
cause the  isugar  vn  itself  is  perfectly  pure  and  whole- 
some ;  m  one  case  it  is  split  up  into  the  carbonic  acid 
gas  and  the  alcohol,  and  in  the  other  case  it  may  be  that 
some  of  the  sugar  remains  in  the  beer  unsplit  up, 
which  the  fermentation  continues  to  split  up  as  it  goes 
.along. 

6272.  May  we  take  it  as  your  opinion  that  it  is  not 
for  lessening  the  cost  of  materials  that  brewing  sugars 

.are  employed? — It  is  not. 

6273.  {Sir  William  Hart-Byhe.)  I  suppose  that  what 
"  I  may  call  the  more  modern  process  of  brewing  without 

storage,  although  the  materiafe  are  more  expensive, 
yet  the  beer  is  brewed  in  one  month  and  drunk  the 
rexifc  month.  Given  the  demand  for  it,  the  brewers 
v^ould  not  lose  muoh  as  against  the  old  storage  method  ? 
— There  is  an  economy,  I  grant,  in  the  fact  that  yoti 
.  caji  get  your  beer  into  condition  earlier,  but  there  is 
no  economy  in  the  first  cost  of  the  material. 

6274.  (Mr.  Cosmo  Bonsor.)  Yoa  mentioned  a  friend 


of  yours  in  the  North  who  bought  10,000  quarters  of  it. 
foreign  barley.  Was  that  since  the  Budget  statement  /.  np' 
of  the  Chancellor  of  the  Exchequer  ?— It  was  this  week.  '' 

6275.  Possibly  it  may  have  something  to  do  with     ^Pr-  1901 
using  the  foreign  malt  to  replace  glucose  and  invert  ' 
sugar  ? — I  have  it  from  his  own  mouth  that  it  w^as  in 
anticipation  of  the  fact  that  he  will  probably  be  called 

upon  to  produce  a  so-called  pure  beer  by  English  barley 
malt,  and  he  will  have  to  buy  foreign  to  supplant  it. 

6276.  It  was  not  the  tax  on  the  glucose  or  the  sugar 
that  was  frightening  him  ? — No  ;  because  he  promised 
me  he  will  continue  to  use  my  sugar  notwithstanding 
the  price. 

6277.  (Dr.  Whitelegge.)  In  your  own  brewery  you  use  Proportion o 
glucose  and  invert  sugar  ? — No  ;  we  do  not  use  glucose,  invert  sugar 

6278.  Only  invert  sugar  ?— Yes.  used  at  his 

BrcwGrv 

6279.  Wliat  is  the  maximum  proportion?- — ^20  per 
cent. 

6280.  (Chairman.)  Going  back  to  tlie  barley — ^Why 
is  it  not  possible  to  fulfil  the  condition  of  nothing  but 
malt  and  hops  wathout  introducing  foreign  barley  ? — 
The  English  barleys  are  so  unripe  and  contain  so 
much  nitrogenous  and  albuminous  matter  that  it  is 
perfectly  impossible  to  get  the  clarifying  effect  upon 
them  without  you  have  what  is  generally  called  more 
sun  in  your  mash-tun, 

6281.  So  that  brewers  are  obliged  to  get  barlej-  from 
more  sunny  climes  than  our  own  to  make  a  good  result 
if  it  is  to  be  an  all-malt  beer  ? — That  is  so. 

6282.  (Mr.  Cosmo  Bonsor.)  As  a  brewer,  there  is  n  > 
difficulty  in  getting  beer  free  from  arsenic? — No.  Prac- 
tically free,  commercially  free. 

6283.  You  see  no  difficulty,  either  as  a  manufacturer 
of  this  glucose  or  as  a  brewer? — None  whatever. 

6284.  Leaving  the  test  of  what  is  commercially  free 
to  a  Government  authority  ? — ^Distinctly. 

6285.  (Chairman.)  In  case  the  Commission  would  like 
to  see  the  process  of  your  manufacture,  would  it  be 
convenient  to  you  to  allow  us  to  come? — ^Distinctly,  at 
any  time. 


Dr.  Nathan  Raw,  Medical  Superintendent  of  the  Mill  B,oad  Infirmaay,  LiTOrpoo'l,  called  ;  and  Examined. 
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6286.  {Chairman.)  You  are  Medical  Superintendent  of 
tlie  Mill  Road  Infirmary,  Liverpool  ? — Yes. 

6287.  And  consulting  physician  to  the  West  Derby 
Union  Workhouse? — ^Yes. 

6288.  The  recent  epidemic  of  arsenical_poisoning  does 
not  iseem  to  have  been  so  extensive  in  Liverpool  as  iu 
Manchester  ? — No. 

6289.  You  have  put  in  a  statement  as  to  the  number 
of  patients  admitted  ? — Duiiing  the  last  three  yeai^s,  out 
of  12,823  patients  admitted  into  il«ll  Road  Infirmary 
undei'  my  care,  there  have  been  226  cases  of  (peripjieral 
neuri:tis,'of  wihlch  number  153  have  presented  symptoms 

■  wthicili  anight  be  attributied  to  arsenic.  Of  these  226  cases 
of  peripheral  neuritis  51  died,  the  apparent  cause  of 
deatli  being  general  asthenia,  with  cardiac  failure  in 
most  of  the  cases.  As  bearing  on  the  question  as  to 
:vihen  the  arsenical  contamination  of  beer  commenced, 
the  statistics  of  this  infirmary  are  of  great  value,  and 
recent  disclosures  have  proved  that  my  suggestion  that 
tJie  poisoning  commenced  in  May  last  is  probacy 
cO'rrect. 

The  following  table  shows  the  number  of  cases  of 
neuritis  admitted  into  Mill  Road  Infirmary  during  the. 
last  three  and  a-half  years  :  — 


.January 
February 
March  - 
April  - 
May 
June 

.July     -  - 
August 
September  - 
October 
November  - 
December 

Total 


1S98. 

1899. 

1900. 

1901 
to  April  22. 

3 

8 

13 

1 

1 

5 

7 

1 

8 

1 

2 

1 

2 

1 

3 

4 

7 

2 

3 

11 

4 

12 

1 

3 

17 

3 

2 

25 

2 

2 

22 

3 

1 

16 

3 

1 

25 

26 

34 

143 

23 

6290.  Your  table  shows  that  during  the  years  1898  to 
1899  the  number  of  oases  of  neunitis  average  thirty  for 
the  year,  but  .a  sudden  increase  was  first  noticed  in 
the  beginning  of  June  ? — -Yes. 

6291.  Which  steadily  increased  to  the  end  of  1900? 
—Yes.  In  fact,  the  cases  continued  to  appear  until 
almost  the  middle  of  January  ;  tihen  they  suddenly 
ceased,  and  I. have  not  had  a  case  for  over  nine  week's. 

6292.  Reviewing  the  eiaidemic  as  a  whole,  and  after 
•careful  observation,  what  have  you  concluded  ? — Review- 
ing the  epidemic  as  a  whole,  and  after  very  careful 
obseivation,  I  have  noticed  the  cases  to  be  divided  into 
two  important  classes :  (1)  The  acute. — Of  these  I 
have  only  seen  17  cases.  They  occurrerl  late  in  the 
epidemic,"  about  the  beginning  of  Decembea-,  and  pre- 
sented a  totally  different  set  of  symptoms  from  those  of 
the  more  advanced  or  chronic  cases.  These  oases  had 
the  appearance  of  having  been  suddenly  and  acutely 
poisoned  with  a  large  dose  of  arsenic,  iflie  symptomt;, 
although  acute  for  a  few  days,  soon  passed  off,  and  the 
patients  made  a  rapid  recoveiy,  and  in  all  cases  were 
discharged  recovered.  (2)  The  Chronic  Cases. — T!K_e=e 
formed^by  far  the  greatest  number,  and  on  admission 
presented  the  usua'l  symptoms  of  (peripheral  neurdtts, 
and  had  the  appearance  of  some  slow  and  chronic  form 
of  poisoning  attributed  at  that  time  to  alcohol.  Al- 
tboucrh  I  have  been  in  the  habit  of  seeing  cases  of 
alcoholic  neuritis  for  the  last  fifteen  years,  I  had  not 
noticed  any  difference  in  the  character  of  the  symptoms 
in  pajtients  admitted  into  this  infirmary  until  the  be- 
oinning  of  August,  when  a  few  of  the  patients  showed 
we.ll-marked  general  pigmentation  of  the  skin.  w^^h. 
for  Tvant  of  a  better  diagnosis,  was  attributed  to  Addi- 
son's Disease.  During  the  next  three  months  six  cases 
were  dia<^nosed  as  Addison's  Disease,  although  it  was 
felt  at  the  time  that  the  cases  were  not  tyip'.cal  of  that 
affection.  Of  these  six  cases  three  died,  and  on  post 
mortem  examination  no  evidences  whatever  were  found 
to  confirm  the  diagnosis  of  Addison's  Disease  ;  on  the 
contrary,  the  cause  of  death  seemed  to  be  alcoholic 
neuritis.  It  was  not  until  the  paper  of  Dr.  Reynolds- 
appeared  at  the  end  of  November  that  my  af  fcentnon  was 
directed  to  arsenic,  and  then,  of  course,  the  epidemic 
was  explained,  and  steps  at  once  taken  to  prevent  sts 
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spread.  "WitJi  legard  to  the  cause  of  alooJiolic  neu- 
riitis  I  .am  ooinrinced,  from  a  -veiy  oarefuil  oibseTvakon 
.  of  a  very  large  number  of  cases,  that  beer  and  porter 
are  the  general  drints  'consumed,  by  far  the  greateir 
oiuimber  being  due  to  beer  alone  ;  but  1  have  certainly 
seen  cases  o:  .undoubted  'alaoholiic  neuritis  in  wQiich  the 
patients  have  only  taken  brandy  or  whisky.  With 
regard  to  this  looint  my  experiemce  whilst  in  charge  of 
a  large  Scotoli  hospital  for  four  years  is  of  linterost,  as 
during  the  whole  'Of  ,tliat  time  I  only  saw  four  oases 
of  ,p'eripheral  .alcoholic  neunltis,  .and  it  is  well  known 
that  the  popular  drink  in  Scotland  is  whisky.  I  believe 
also  that  the  serious  lesions  are  caused  by  tJie  continual 
drinking  of  im.oderate  quantities  every  day  for  prolonged 
periods,  naither  thia.n  .to  sudden  outbursts  where  large 
quantities  are  taken  and  raiiidly  excreted. 

6293.  (Chairman.)  What  are  the  serious  lesions  to 
whioli  you  refer?— The  paralytic  symptoms. 

6294.  It  is  probable  now  that  these  lesions  were  due 
to  arse.nic? — The  recent  oases  undo'ubtedly  must  have 
been  accelerated  by  arsenic.  The  great  majority  of 
eases  of  ordinary  alcoholic  neuritis  occur  a.mongst  women 
of  the  poorer  classes,  and  in  Liverpool  it  is  the  custom 
for  these  .women  to  congregate  iri  eaoH  other's  houses 
and  send  for  cheap  beer  during  tne  w.hole  of  the  day. 
By  consuming  it  off  the  premises  tihey  get  what  is 
called  "the  long  pull,"  which  means  that  they  get  a 
good  deal  more  beer  than  they  ask  for.  I  mention  this 
because  when  a  patient  says  she  has  taken  a  pint  of 
beer  a  day,  one  can  safely  assume  dcuble  that  amount. 
I  understand  that  in  Liverpool  this  practice  of  giving 
ihe  "long  pull"  has  now  been  abolished. 

6295.  (Sir  William  Church.)  Did  the  acute  cases  show 
traces  of  any  pcgmentation  1 — Not  at  all.  Iir  no-ne  of 
the  acute  cases  was  lany  pigmentation  seen. 

6296.  With  regard  to  the  "  long  pull,"  do  you  mean 
that  when  they  .send  to  the  public-houses  for  a  pint 
they  get  two  ? — They  get,  between  1^  and  2  pints,  if 
the  be-er  is  oonsumed  off  .the  preanises.  But  if  t.hey 
consume  the  beer  in  the  public-house  they  get  the 
meas.ure  they  asik  for. 

6297.  When  they  send  a  jug  they  get  a  double  pull  ? 
— Yes,  which  is  generally  half  .as  .mnich  again  or  a 
little  more. 

6298.  (Chairman.)  50  or  60  per  cent,  above  the  quan- 
tity they  .ask  for? — Yes. 

6299.  They  pay  for  a  pint  and  get  nearly  two  ? — ^Yes. 

6300.  If  drunk  on  the  premises  they  get  only  the 
pint  ? — Yes. 

6301.  (Dr.  Whitelcgge.)  Can  you  say  how  many  of  the 
143  cases  noted  in  your  table  as  occurring  in  1900 
proved  fatal  ? — ^Seventeen. 

6302.  (Chairman.)  In  the  other  cases  would  the  cure 
be  complete  or  is  the  constitution  broken  for  life? — 
In  some  of  the  cases  the  paralysis  apparently  js  jser- 
manent  ;  .paralysis  of  the  legs  and  paralysis  of  the  arms. 

6303.  (Sir  William  Church.)  One  has  not  had  time 
yet  to  say  whether  it  .will  be  permanent.  You  will 
admit  that  paralysis  .fro.m  peripheral  neurdtiis  and  para- 
lysis arising  from  o.ther  causes,  dip'lither-.a,  for  instance, 
sometimes  takes  many  months  be.iore  it  iannroves,  and 
still  mo're  montlis  befoi-e  recovery  is  complelbe,  but  in 
most  cases  eventually  becomes  complete? — In  most  .of 
them  they  certainly  do,  but  some  of  them  are  very 
inveterate  at  .present.  Some  of  them  lia.ve  been  under 
treatment  for  .more  than  a  year. 

6304.  (Chairman.)  You  use  the  expression  "ordinary 
alcoholic  neuritis"  ;  do  you  consider  that  now  sho.uld 
be  modified  in  the  light  of  later  knowledge? — I  cer- 
tainly think  that  arsenic  accentuates  the  symptoms  of 
alcohol  in  producing  neuritis  to  a  very  marked  .extent, 
but  I  am  not  at  .all  convinced  .that  you  cannot  have 
alcoholic  neuritis  "\yitho.ut  arsenic  at  .all. 

6305.  The  peripheral  symptoms  and  paralytic  symp- 
toms ? — Yes. 

6306.  (Dr.  Whitelcgge.)  You  mentioned  three  fatal 
casB'S  aittiribut.able  to  Addison's  Disease,  which  now  you 
think  probably  were  due  to  arsenic? — Undoubtedly  they 
were. 

6307.  How  would  these  cases  appear  in  the  Registrar- 
General's  returns?  Does  the  certiificate  of  Addison's 
Disease  remain?^ — Yes. 

6308.  (Sir  William  Hart-Dyke.)  Would  you  rather 
wish  to  suggest  to  the  Commission  there  is  peri- 
p'leral  neuritis  that  m.ay  exist  from  pure  alcoholic 
excess  ? — Yes. 

6300   And  there  may  be  a  disease  where  that  eJcisLs, 
457b, 


but  very  much  accentuated  and  increased  in  its  in- 
tensity by  the  presence  of  arsenic  ? — That  is  my  opinion. 

6310.  There  are  two  types  as  it  were.  The  type  you 
were  aware  of  before  tliis  scare  existed,  that  is  to  say 
alcoholic  poisoning  ? — ^Yes. 

6311.  But  you  have  discovered  since  tliis  scare  tliat 
the  mischief  which  may  accrue  to  a  ijatient  from  drink- 
ing too  much  alcohol  may  be  accentuated  enormously 
by  the  addition  of  small  quantities  of  arsenic? — 
Enormously  so.  The  presence  of  arsenic  will  produce 
very  serious  symptoms  if  in  the  presence  of  alcohol. 
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6312.  Would  you  inform  the  Commission  if  these 
same  forms  of  paralysis  may  arise  from  arsenic  without 
any  alcohol  at  all  ? — Yes,  they  may. 

6313.  (Chairman.)  With  regard  to   the    amount   of  Quantity  of 
arsenic  in  beer,  what  have  you  to  say  ? — In  some  of  arsenic  in 
the  samples  of  beer  examined  by  the  Public  Analyst  Liverpool 
of  Liverpool  as  mucii  as  I2  grains  of  arsenic  to  the  beer- 
gallon  Avas  found.    This,  of  course,  was  an  extreme 

amount,  and  the  general  adulteration  varied  from  one- 
thirtieth  grain  to  one-tenth  grain  of  arsenic  per  gallon. 
In  one  particular  case  of  acute  arsenical  poisoning  a 
man  who  had  previously  been  a  teetotaller  for  six 
months  drank  forty-two  pints  of  beer  in  two  days.  On 
the  second  day  afterwards  he  was  seized  with  all  the 
symptoms  of  acute  poisoning,  and  on  admission  to 
hospital  was  very  seriously  ill.  On  examination  of  his 
urine  arsenic  was  found  in  large  quantity.  The  symp- 
toms passed  off  rapidly,  and  within  a  fortnight  he  left 
the  hospital  quite  cured.  This  is  an  example  of  a  large 
amount  of  arsenic  having  been  taken  into  tlie  system 
in  a  short  period  of  time,  but  m  the  great  majority  of 
the  cases  small  quantities  of  arsenic  had  been  taken 
spread  over  a  prolonged  period.  In  many  cases 
patients  would  only  admit  to  having  taken  small  quan- 
tities of  alcoholic  liquors.  Tlie  syiuptoms  and  appear- 
ance have  been  so  ably  and  fully  described  by  various 
observers  that  it  is  not  necessary  to  refer  to  them  here, 
but  I  have  obseiTcd  a  few  interesting  points  which,  so 
far,  have  not  to  my  knowledge  been  recorded. 

6314.  (Sir  William  Church.)  In  the  case  of  this  mian  Amount 
who  drank  42  pints  of  beer  in  two  days,  the  symptoms  of  beer 
were  gastro-intestinal  ? — Yes,    and   sensory  symptoms  drunk  by 
too,  very  marked.    Those  were  his  chief  symptoms.  patients. 

6315.  But  not  followed  by  any  permanent  paralysis  ? 
— Not  by  any  paralysis.  His  chief  symptom.s  were 
extreme  pain  in  his  hands  and  feet. 

6316l  (Dr.    Whitdeggc.)  Were   those    met    with  in 
the  acute  cases? — Yes,  always. 

6317.  (Chairman.)  Did  the  paralysis  come  after  the  Neuritis 
two  days  drinking  ? — ^He  had  no  jjaralysis.    He  had  ex-  without 
treme  pain  in  the  superficial  nerves,  but  he  has  quite  paralysis, 
recovered. 

6318.  He  had  acute  pain,  neuritis,  but  not  paralysis  ? 
— Yes,  and  no  paralysis. 

6319.  Not  many  cases  were  met  with  taking  small  Poisoning 
quantities  of  alcoholic  liquors  ? — 'Beer  and  stout.    Some  from  small 
of  the  patients  had  certainly  only  taken  two  pints  of  quantities  of 
beer  a  day  and  two  bottles  of  stout  a  day  for  some  beer, 
months. 

6320.  Two  bottles  of  stout  vi'ould  be  about  two  pints, 
or  a  little  more? — Yes. 

6321.  Did  those  i>atient«  who  said  they  had  only 
taken  small  quantities  show  signs  of  arsenical  poison- 
ing ? — Yes  ;   that  was  during  the  arsenic  epidemic. 

6322.  (Dr.  Whitelegge.)  Were  the  oases  which  you 
hcve  associated  with  vfery  small  consuiniption  of  beer 
severe  cases  or  slight  ? — Some  of  thevn  very  severe. 

6323.  You  are  not  inclined  to  affirm  any  direct 
connection  between  the  amount  used  and  the  severity 
of  the  symptoms,  without  regard  to  the  personal  equa- 
tion of  course? — I  do  not  think  it  has  any  bearing  at 
all,  taking  into  account  the  length  of  time  they  take 
the  small  quantities. 

6324.  (Chairman.)  Assuming  that  it  was  true  they 
had  taken  only  a  sanall  quantity,  the  effect  seems  to 
have  been  accumulative  witli  regard  to  arsenic  ? — Yes, 
and  I  think  that  is  th"  important  point. 

6325.  With   respect   to   pigmen.tation  ? — Two    kinds  Arsenica! 

of  pigmentation  are  met  with  in  arsenical  poisoning  pigmentation 
— one,   which   is   a  general  darkening  of  the  whole  of  two  kinds, 
surface   of   the   bodv.    does   not   desquamate.  This 
appears  slowly  and  disappears  very  slowly.    'Ihe  other 
form  is  one  in  which  the  skin  becomes  dark  in  coloar 
rapidly,  especially  attacking  the  flexures,  the  breast, 
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and  the  front  of  the  abdomen.  The  epidemus  desqua- 
mates freely,  and  can  be  pulled  off,  leaving  a  normally 
coloured  skin  underneath.  The  hrst  variety  of  pig- 
mentation was  met  with  in  the  earlier  part  of  the 
epidemic  ;  the  second  class  only  towards  the  end  of  the 
epidemic  ;  and  to  my  mind  it  seemed  to  suggest  some 
rather  serious  increase  of  the  contamination  of  beer. 

6326.  {^Chairman.)  Might  it  not  be  that  they  have 
been  under  the  influence  of  contaminated  beer  longer  'i 
It  might  have  been  but  I  could  not  answer  that  for 
certain. 

6527.  Have  you  noticed  any  relapse  ? — I  have 
noticed  in  two  cases  under  my  care  at  jjresent  a 
complete  relapse  of  all  the  symptoms.  The  patients 
w^ere  apparently  well ;  pain  had  disappeared,  and  the 
desquamation  of  the  skin  had  been  complete  when, 
without  any  warning,  a  fresh  attack  of  neuritis  deve- 
loped, as  acute  as  before,  with  a  general  discolouration 
and  desquamation  of  the  skm. 

6328.  {Chairman.)  Without  more  drinking? — Cer- 
tainly.   They  had  been  in  hospital  all  the  time. 

6329.  {Dr.  Whitelegge.)  They  were  noit  taking  iodide  ? 

6330.  (Sir  William  Church.)  In  connection  with  these 
cases,  did  you  make  any  examination  of  the  urine 
during  that  time  'I — In  both  those  cases  arsenic  was 
found  in  the  urine  i^hortly  after  admission. 

6331.  I  meaii^at  the  time  they  relapsed? — Xo. 

6332.  Was  it  examined  ? — 'It  was  examined,  but  no- 
thi:-g  was  found. 

6333.  {Chairman.)  No  arsenic  was  found  in  the  urine 
at  the  time  of  the  relapse? — 'ISo. 

6334.  {Professor  Tlwrpe.)  With  respect  to  the  state- 
ment of  this  particular  form  of  pigmeiitation  you  de- 
scribed which  only  occurred  towards  the  end  of  the 
epidemic,  and  in  your  mind  suggested  some  serious  in- 
crease in  the  contamination  of  beer,  what  period  of 
time  do  you  mean  of  the  epidemic  ? — Towards  the  last 
six  weeks  of  the  epidemic. 

6335.  Wliat  particular  date  would  that  be  ? — About 
the  second  week  in  December.  We  did  not  notice 
any  desquamation  of  any  case  until  the  second  week  in 
December. 

6336.  {Chairman.)  Have  you  found  arsenic  in  the 
urine  in  any  cases? — I  have  been  able  to  find  arsenic 
in  the  urine  in  six  cases  out  of  34  examined,  but  in 
no  case  was  I  able  to  find  it  after  ten  days  froim  ad- 
mission. I  think  Professor  Dixon  Mann  has  found  it 
much  later  than  that. 

6337.  {Sir  William  Church.)  I  ask  with  regard  to 
these  two  cases.  Dr.  Dixon  Mann  has  had  certain 
cases  in  which  there  -was  a  sort  of  relapse,  but  un- 
fortunately in  his  case  the  urine  was  not  examined? 
— Both  mine  were  at  once,  and  nothing  was  found. 

6338.  {Chairman.)  What  tests  did  you  make? — I  used 
tlie  Reinsch  test. 

6339.  With  a  considerable  quantity  of  the  urine  ? — 
I  took  20  ounces  of  urine  and  evaporated  it  down  to 
fi  ur  slowly. 

6340.  So  that  that  would  be  a  very  sensitive  test? — 
I  think  that  is  the  best  test  for  urine. 

6341.  With  regard  to  the  cause  of  peripheral  neuritis 
in  general  ? — ^With  regiard  to  the  cause  of  peripheral 
1  euritis  in  general,  I  am  of  opinion  that  beer  and 

rter  are  by  far  the  commonest  causes  cf  the  disease, 
TPt  I  have  seen  undouibted  cases  caused  by  s.pirit- 
drinking.  'It  is  extremely  difficult  to  get  a  reliable 
h'.'itory  of  drinking  from  many  patients,  but  I  have  had 
undoubted  cases  where  the  disease  was  produced  purely 
by  spirits.  I  have  also  seen  cases  of  peripheral 
r  ouritis  caused  by  the  medicinal  administration  of 
arsenic  in  disease ;  these  symptoms,  howe^^er,  have 
quickly  passed  off  on  the  cessation  of  the  drug. 

6342.  In  the  peripheral  neurities  that  you  allude 
to  now  as  resulting  from  spirits  and  not  beer,  was 
there  paralysis  ? — Yes,  marked  paralysis. 

6343.  So  that  there  is  always  paralysis  in  what  you 
call  peripheral  neuritis  ? — Geuerallv.  yes. 

6344.  {Sir  WilUam.  Church.)  With  regard  to  this 
desquamation,  did  none  of  your  cases  present  symptoms 
of  keratosis  ? — Yes,  large  numbers. 

6345.  Did  not  any  of  the  earlier  cases  present  it? — 
No. 

6346.  Only  the  late  ones  ? — ^Yes. 

6347.  So   that   there   vas   no   crust   cominf;  awov 


imm  your  early  cases  ? — No ;    there  was  notliing  to  jjr, 
distinguish  tlie  early  cases  from  the  ordinary  cases  we 
have  seen  for  years.  Apr. 

6348.  {Chairman.)  What  are  your  general  conclu- 
sions ? — After  a  careful  observation  of  the  epidemic  I 
have  come  to  the  conclusion  that  the  sensory  symptoms 
are  more  pronounced  in  arsenical  neuritis  than  m  ordin- 
ary alcoholic  neuritis,  and,  although  very  severe  at  first, 
they  soon  pass  away.  The  motor  symptoms  tend  more 
quickly  to  recovery  under  treatment  than  the  purely 
alcoholic  cases,  and  most  of  my  patients  have  com- 
pletely recovered,  although  a  few  are  making  little 
progress.  When  one  considers  the  enormous  number 
of  people  who  have  been  drinking  this  beer,  which  has  Individna 
in  some  cases  in  Liverpool  contained  grains  of  suscepti'^' 
arsenic  to  the  gallon,  one  is  bound  to  think  that  some  to  arse 
people  are  more  susceptible  to  arsenic  than  others,  as 
only  a  very  small  proportion  has  been  attacked.  It  is 
apparent,  too,  that  arsenic  is  a  cumulative  poison  to 
some  extent.  It  would  seem  also  that  the  action  of 
arsenic  in  the  system  is  more  virulent  in  the  presence 
of  alcohol  then  when  given  alone.  So  far  as 
LiverjJool  is  concerned  the  epidemic  is  at  an 
end,  amd  I  have  not  had  a  new  case  of  arsenical 
poisoning  during  the  last  nine  weeks.  It  is  just  pos- 
sible that  with  greater  care  in  the  manufacture  of  beer 
alcoholic  neuritis  may  become  much  less  frequent,  and  Decrease  i 
I  have  noticed  that  since  the  epidemic  of  arsenical  "alcoholis 
poisoning  in  Liverpool  the  amount  of  alcoholism  has  in  Liverpi 
very  much  decreased,  a  state  of  matters  which  I  sin-  since  tht^ 
cerelv  hope  will  continue.  epidem 

6349.  Does  that  result  from  less  excess  in  drinking? 
— I  think  so.  I  think  it  has  given  the  community  a 
great  fright — at  least  we  have  noticed  that  in  ad- 
missions to  the  hospital. 

6350.  {Dr.  Whitelegge.)  You  say  that  the  amount  of 
ah'oholism  has  decrea^sed  very  much? — Yes. 

6351.  On  what  ground  do  you  come  to  that  conclu- 
sion?— On  the  admissions  to  the  hospital.  My  hospital 
is  confined  entirely  to  the  very  poor,  and  the  ordin- 
ary admissions  suffering  from  alcohol  are  certainly  very 
much  less  than  they  were. 

6352.  Including  the  remote  effects  from  alcoholism? 
— Yes  ;  general  diseases  which  are  produced  by  alcohol 
or  accelerated  by  alcohol. 

6353.  For  instance  cirrhosis  and  ascites? — We  have 
not  noticed  that  so  much,  but  ordinary  delirium 
tremens,  and  things  of  that  sort. 

6354.  You  are  thinking  of  groups  of  diseases  in 
which  there  is  already  time  for  any  recent  causation 
to  have  made  itself  clear? — Yes.  I  do  not  know  what 
the  ultimate  effect  will  be. 

6355.  Do  you  now  regard  alcoholic  neuritis  as  exist- 
ing apart  from  arseiuic? — In  my  opinion,  certainly. 

6356.  And  with  regard  to  the  alcoholic  neuritis  which 
may  exist  apart  from  arsenic,  do  you  attribute  that  to 
beer  and  porter  rather  than  spirits? — 'In  the  majority 
of  cases  certainly. 

6357.  So  that  if  arsenic  were  eliminated  entirelv 
from  malt  liquors,  alcoholic  neuritis  would  be  a 
reality? — ^I  think  so,  if  taken  in  excess. 

6358.  And  connected  with  malt  liquors  rather  than 
with  spirits  ? — ^Yes,  if  taken  in  excess.  ^ 

6359.  You  told  us  of  cases  in  which  relapse  occurred. 
Can  you  say  at  what  interval  the  relapse  occurred? — 
Ten  weeks. 

6360.  {Sir  William  Church.)  That  leads  me  to  ask 
one  other  question.  If  you  think  that  alcoholic  neuritis 
is  more  frequently  produced  by  beer  drinking  than 
spirit-driixking  why  has  there  been  such  a  large  pro- 
portion of  cases  to  the  population  in  Liverpool  and  its 
neighbourhood,  Manchester  and  Salford,  than  in 
London,  which  is  a  beer-drinking  population? — In. 
Liverpool  and  Manchester  I  think  a  very  large  amount 
of  beer  is  consumed  as  compared  with  spirits. 

6361.  I  am  ripeaking  of  before  beer  was  thought  to  be 
contaminated,  in  yea<rs  gone  by? — I  cannot  explain 
that. 

6362.  You  would  not  like  to  express  an  opinion 
that  the  ponulation  there  drink  even  more  beer  than  in 
London  ? — No  ;  I  do  not  know  at  all. 

6363.  {Chairman.)  Do  you  not  think  that  some  of  the 
now  known  causes  may  have  existed  occasionally  to 
a  considerable  degree  in  old  times  ;  that  is  to  say, 
that  some  of  tliose  cases  whicJi  are  so  closely  analogous 
to  the  arsenical  poisoning  in  their  symptoms  may  have 
been  due  to  unsuspected;  ars^iic  in  the  bear?- -It  is 
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quite  possible  that  some  of  tiie  symptoms  may  have 
been  produced  hj  veiy  small  quantities  of  arsenic 
spread  over  prolonged  periods,  but,  of  ooui'se,  recently 
undoubtedly  the  arsenic  has  been  in  very  large  quan- 
tities, and  so  accentuated  the  symptoms. 

6364.  (Dr.  Whitehggc.)  Can  you  give  us  the  propor- 
tion of  the  sexes  in  tliese  cases  ? — I  have  the  proportion 
as  regards  132  cases,  and  I  sent  them  to  Dr.  Buchanan, 
for  his  report  to  the  Local  Goveriunent  Board. 


6369.  There  was  a  larger  proportion  of  neuritis  thaji  _^y_  iJaw 
in  Scotland  before  this  outbreak  ? — Very  much  smaller     '  ' 
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6365.  {Cliairinan.)  Have  you  any  evidence  as  to  the 
number  of  deaths  from  the  epidemic  in  the  Manchester 
and  Liverpool  district,  or  the  number  under  your  own 
cognisance  ? — I  have  had  17  during  the  epidemic,  and 
I  have  had  51  cases  Tvhich  have  ended  fatally  out  of  the 
total  number  of  cases.  The  17  undoubtedly  died  from 
arsenical  poisoning. 

6365.  (1' rif.ssnr  Thorpe.)  During  this  epidemic?  — 
Tes. 

o367  {Chainnan.)  Does  anything  else  occur  to  you  to 
tell  us  ? — ^Bearing  on  the  question  which  you  yourself 
suggested,  I  have  had  four  years'  experience  in  charge 
of  one  of  the  large  Scotch  hospitals,  and  your  remarks 
are  certainly  very  important,  because  1  saw  only  four 
cases  of  neuritis  there  out  of  10,000  admissions.  Beer 
was  taken  in  very  small  quantities. 

6368.  That  is  a  much  smaller  proportion  than  in 
Livei-pool  and  Manchester  before  this  large  outbreak? 
— Extremelv  small. 


percentage  in  Scotland,  because  they  generally  take  27  Apr.  1801. 
whisky.  — ' — 

6370.  And  that  was  before  the  time  of  this  outbreak  ? 
■ — Yes  ;  I  am  referring  now  to  seven  years  ago. 

6371.  (Dr.  Whitelegge.)  Where  was   that? — Dundee 
Royal  Infirmary. 

6372.  Would  the  class  of  population  make  any  mate- 
rial difference?  The  one  is  a  Poor-law  infirmary  and 
the  other  a  general  infirmary  ? — The  class  of  the  popu- 
lation was  almost  the  same,  the  working  class. 

6373.  (Sir  Willimn  Church.)  Could  you  inform  the 
Commission  whether,  in  your  opinion,  beyond  paralysis 
different  sorts  of  alcoholic  driiucs  appear  to  have  rather 
ditFereiiit  effects  upon  the  human  bodj-  ? — ^In  mv  opinion 
the  neuritis  which  is  caused  by  spirits  is  rather  more 
paralytic  in  nature. 

6374.  Quite  apart  from  neuritis,  are  there  any  other 
effects  produced  on  the  human  body  which  are  attri- 
buted to  alcohol,  and  which  differ  a  good  deal  in  dif- 
ferent parts  of  tlie  kingdom  ?  Perhaps  you  have  never 
been  much  in  London? — No,  I  ^have  not. 

6375.  Are  you  aware  that  so-called  gin-drinkers' 
liver  which  used  to  be  attributed  to  the  use  princi- 
pally of  gin  is  found  in  Scotland  ? — ^Yes ;  I  do  not 
know  how  frequently,  but  it  is  fairly  common  there. 
The  other  lesions  you  find  in  the  body  are  just  as  com- 
mon in  Scotland  as  in  England,  in  my  experience. 

6376.  Your  experience  is  contraiy  to  that  of  a  great 
many  others  with  regard  to  cirrhosis  of  the  liver,  hob- 
nail liver,  gin-drinkers'  liver.  It  used  to  be  veiy  un- 
common in  Edinburgh  years  ago  ? — I  do  not  know. 

6377.  (Professor  Thorpe.)  Is  the  gin-drinl<;ers'  liver 
common  in  Liverpool? — Not  very  common.  I  saw  more 
gin-drinkers'  liver  in  Scotland  than  in  Liverpool. 

6378.  (Dr.   Whitelegge.)  Contracted  liver? — Yes.         Cirrhosis  of 

6379.  You  have  met  with  this  in  Scotland  in  associa-  li^er  common 
tion  with  whisky  ? — Yes  ;  in  many  cases. 


there. 
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6380.  (Cludrman.)  You  are  chemical  engineer  and 
consulting  chemist  of  the  Manchester  Technical  La- 
boratory ] — Yes. 

6381.  You  have  given  us  a  statement,  for  which  we 
are  very  much  obliged  to  you,  which  will  appear  in 
our  report  ? — ^Yes. 

(The  following  is  the  statement) :  — 
of        In  order  to  thoroughly  understand  the  present  posi- 
ture  tion  of  the  sulphuric  acid  industry  it  is  necessary  to  go 
back  to  the  year  1870,  when  the  trade  was  of  much 
smaller  dimensions  than  it  is  to-day. 

In  that  year  the  manufacturers  of  sulphuric  acid 
might  well  have  been  divided  into  two  classes  :  — 

(1)  Those  who  manufactured  the  acid  for  their  owT5. 
uses,  such  as  the  alkali  makers  and  the  makers  of  phos- 
phatic  manures,  and 

(2)  Those  who  manufactured  the  acid  for  sale  to 
ordinary  customers. 

In  the  first  class,  but  little  other  than  Spanish  pyrites 
was  employed,  and  tlie  two  kinds  of  this  ore  mostly  used 
were  Mason's  and  Tharsis.  At  that  time  or  soon  after, 
the  Rio  Tinto  mines  were  offering  cargoes,  but  as  the 
acid  makers  had  become  used  to  the  manipulation  of 
the  Mason  and  Tharsis  ores  the  Rio  Tinto  ore  did  not 
find  much  favour. 

Moreover  it  was  freely  stated  that  the  Tinto  ore  con- 
tained more  arsenic  than  either  Mason's  or  the  Tharsis, 
and  the  influence  of  this  upon  the  extraction  of  the 
copper  that  these  pyrites  contained  was  so  uncertain 
that  most  vitriol  makers  preferred  to  use  pyrites  they 
did  not  know  something  of,  rather  than  change  to  a 
source  of  which  so  little  was  known. 

Then,  again,  this  period  was  one  in  which  a  transition 
was  being  effected  from  an  old  method  of  working  to  a 
new.  In  the  old  method  the  kilns  and  chambers  formed 
the  whole  of  the  vitriol  plant,  with  in  some  cases  a 
small  steam  tower  at  the  end  of  them  to  prevent  large 
©scapes  of  gas  into  the  atmosphere.  _  In  the  new  method 
(which  was  then  so  new  that  practically  only  a  few  of 
the  alkali  and  manure  makers  had  adopited  it),  a 
Gay-Lussac  tower  at  the  end  of  the  chambers,  absorbed 
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in  strong  sulphuric  acid  tJie  nitrous  fumes  that  formerly  j^fr. 
went  into  the  atmosphere,  and  this  acid  was  employed  G.  E.  Davis. 

in  another  tower,  called  the  Glover  tower,  to  furnish   

nitrous  fumes,  that  were  led  into  the  chambers  with  a 
flow  of  gas  from  the  pyrites  kilns.  This  tower  was 
placed  between  the  pyrites  kilns  and  the  first  sulphuric 
acid  chamber. 

In  1871,  in  a  works  in  South-East  Lancashire  with 
which  I  was  connected,  the  new  method  was  employed, 
and  Mason's  ore  was  used  as  the  raw  material. 

Tliis  Mason's  ore  in  1871  contained  0'42  per  cent  of 
arsenic,  and  the  sulphuric  acid  made  from  it  contained 
at  140°  Tw.  or  1-7  sp.  gr.  : — 4*3  grms.  per  litre  of 
As203  =  3-2  grms.  per  litre  of  As,  or  0"19  per  cent.  Am. 

Upon  going  to  St.  Helens  in  1874  the  two  works  to 
which  I  was  attached  worked  on  the  old  system.  Tharsis 
ore  was  burned  here  which  contained  0'32  per  cent, 
arsenic. 

In  these  works  there  were  no  Glover  towers,  but  a 
long  and  large  iron  flue  intervened  between  the  pyrites 
kilns  and  the  vitriol  chambers.  In  this  flue  a  large 
quantity  of  the  arsenic  was  condensed  as  AS2O3,  and 
this  was  removed  about  once  in  six  months.  The  de- 
posit in  this  flue  was  very  arsenical,  as  it  contained 
over  54  per  cent,  of  arsenic  trioxide  as  well  as  some 
antimony  and  bismuth. 

The  iXjid  made  in  these  works  contained  : — ^2  26  grms. 
per  litre  of  As203  =  l-72  grms.  per  litre  of  As.  =0'11 
per  cent,  of  As. 

In  another  factory  in  the  same  town  burning  Tharsis 
ore  (in  1875)  the  heat  from  the  burning  pyrites  was 
utilised  for  concentrating  the  chamber  acid  by  nassing 
the  flames  over  its  surface,  in  a  pan  ;5t  the  end  oi'  thv- 
pyrites  burners,  between  them  and  the  leaden  chambers. 
In  this  case  there  wa.s  no  flue  in  whv-h  the  arsenic  could 
deposit,  and  the  sulphuric  acid  consequently  contained 
more  arsenic  than  usual,  but  not  much  more. 

It  was  2-66  grms.  per  litre  As203  =  202  prms.  per 
litre  As  =  0-12  per  cent.  Ap 

In  what  was  the  new  system  of  working  in  1870-7  the 
Glover  tower  placed  l>etween  the  p.^-rites  kilns  and  the 
first  leaden  chamber  acted  practically  as  a  washer  and 
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j^^  scrubbed  the  major  portion  of  the  arsenic  from  the 
G.  E.  Davis,  gases  by  means  of  the  vitriol  tJiat  was  sliowered  down 

  It.    This  is  precisely  the  method  of  working  to-day,  and 

27  Apr.  1901.  wlien  the  whole  of  the  acid  made  -in  the  estaiblishment 
IS  jjoured  down  the  Glover  tower,  the  acid  issuing  from 
the  tower  contains  the  whole  of  the  arsenic  volatilised 
from  the  burning  pyrites.  The  tower  itself,  however, 
does  not  wash  out  the  whole  of  the  arsenic  from  the 
gases  ;  some  arsenic  goes  forward  into  the  first  chambers 
of  a  series.  But  as  this  aoid  eventually  finds  its  way 
down  the  Glover  tower,  it  will  be  evident  that  the  total 
arsenic  is  found  in  the  outflow  from  the  tower. 


Arsenic  in 
Glover  tower 
acid  and  in 
chamber 
acid. 


Arsenic  in 
diifeient 
pyrites  ores. 


Acid  from 

Sicilian 

brimstone, 


from  spent 
oxide. 


During  some  investigations  relating  to  the  distribu- 
tion of  arsenic  in  a  sulphuric  acid  plant,  which  I  made 
in.  1872,  it  was  found  that  when  the  acid  running  from 
the  Glover  tower  contained  4-3  grammes  per  litre  of 
arsenious  acid,  the  acid  in  the  fij-st  chamaber  contained 
1-6  grammes  per  litre,  0"3  grammes  per  litre  in  the 
second  chamber,  and  mere  traces  in  tlie  last  two 
chambers. 

Of  course  it  will  be  seen  that  if  acid  is  taken  oat  of 
the  chambers  without  passing  down  the  Glover  tower,  it 
will  not  be  charged  with  its  normal  average  amount  of 
arsenic,  and  the  acid  running  from  the  tower  will  then 
be  more  highly  icharged  with  arsenic  owing  to  the 
smaller  volume,  and  in  such  cases  the  percentage  of 
arsenic  is  very  high. 

In  one  case  that  came  under  my  notice  the  hot  acid 
from  the  Glover  tower  contained  18-0  grms.  per  litre  of 
arsenious  acid'  when  Rio  Tinto  pyrites  was  being  used. 

In  the  seventies,  small  quantities  of  coal  pyrites 
(called  ■'  brasses  ")  were  burned,  but  the  quantity  was 
insignificant  in  works  of  the  first  class. 

To-day  the  chief  source  of  pyrites  material  is  the  Eio 
Tinto.  This  ore  contains  0'40  per  centw  of  arsenic,  and 
is  very  regular  in  its  composition.  Tharsis  pyrites  is 
burned  still  to  a  certain  extent,  Mason's  to  a  very  small 
extent,  and  there  are  several  other  mines  sending  their 
products  to  this  country  and  known  by  various  trade 
names,  such  as  "  Se-ville,"  "  Santa  Roea,"  "  Noorwe- 
igian,"  etc. 

Seville  ore  is  very  arseiiiferous  ;  it  contains  0'9  per 
cent,  of  As. 

Santa  Rosa  is  still  more  arseniferous,  and  often  con- 
tains as  much  as  2'24  per  cent,  of  As. 

Sulphuric  acid  made  in  1897  from  Rio  Tinto  pyrites 
under  my  superintendence  contained: — 4'8  grms.  per 
litre  of  AS2O3  =  3-6  grms.  per  Ktre  of  As.  =  0'21  per 
cent.  As. 

Norwegian  ores  are  very  variable  in  their  compo- 
sition. Some  are  free  from  arsenic,  other  varieties  con- 
tain arsenic  and  copper,  while  some  kinds  contain  so 
much  selenium  as  to  unfit  them  for  many  industrial  pur- 
poses. 

I  may  now  pass  to  the  second  class  of  manufacturers, 
who,  in  1870-80,  manufactured  the  acid  for  sale  to 
ordinary  customers. 
■  At  this  time,  say  1871,  mosit  of  the  acid  sold  was  recti- 
fied, wa-ter-white,  vitiiol  of  a  sp.  gr.  of  1-840  or  164°  Tw. 
Even  when  the  acid  was  required  by  the  consamer  to  be 
employed  in  the  diluted  state,  he  as  a  rule  preferred  the 
rectified  acid,  and  to  dilute  it  with  water  to  his  require- 
ments. The  two  kinds  in  the  market  then  were  known 
as  .'brimstone  acid  and  pyrites  acid.  The  brimstone 
acid  makers  used  Sicilian  brimstone,  and  the  contracts 
were  nearly  universally  made  for  "Sicilian  brimstone," 
"  Best  Thirds."  and  it  was  from  this  quality  that  the 
whole  of  the  "  brimstone  "  acid  was  made  in  those  days. 
At  this  time,  1871,  and  perhaps  a  few  years  before,  sul- 
phuric acid  began  to  be  made  from  spent  oxide  of  iron, 
the  refuse  from  gas  works,  and  this  was  by  many 
people  regarded  as  a  very  fair  substitute  for  brimstone 
acid  in  many  cases.  It  had  at  that  time  no  special 
designation,  and  at  times  it  was  not  altogether  free 
from  arsenic.  It  had,  however,  a  ready  sale  as  it  was  a 
clean  good  acid,  and  for  sulphate  of  ammonia  making 
gave  a  good  grey  sulphate,  which  pyrites  acid  would 
not  do. 

From  1871  to  1877  the  manufacture  of  sulphuric  acid 
i'rom  spent  oxide  underwent  considerable  expansion, 
f:iid  the  acid  was  a  serious  competitor  with  brimstone 
ficid,  so  much  so  that  the  makers  of  brimstone  acid  went 
•^bout  to  their  customers  decrying  the  acid  made  from 
'"gas  works  refuse,"  as  they  called  it;  and  several  of 
them  instructed  their  customers  that  such  acid  was  not 
"brimstone"  acid,  and  therefore  ought  to  be  classed 
v/ith  pyrites  acid,  which  wr.s  lower  in  price. 

Thia  state  of  affairs  was  put  lr>efoi «  me  in  1^78  by  a 
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firm  then  maJiing  about  80  tons,  per  week  of  sulpliurio 
acid  from  spent  oxide,  and  I  advised  tliem  that  although 
most  of  tlie  acid  made  from  spent  oxide  was  everj'  bit 
a®  good  as  that  made  from  "  best  tliirds  Sicilian  brim-  27  Apr.  180 
stone,"  vet  by  no  stretch  of  the  imagination  could  it  be 
'  brimstone  acid,"  and  I  advised  that  it  shoald  be  called 
'  sulpihur  acid,'  as  spent  oxide  from  gas  works  con- 
tains its  sulphur  in  the  free  state.  So  it  was  called 
sulphur  acid  in  many  places,  to  distinguish  it  from 
'bfrimistone  acid  on  the  one  hand  and  pyrites  acid  on  the 
other.  Some  works  have  called  it  oxide  acid,  and  both 
tliese  designations  mean  the  same  thing. 

The  extension  of  the  manufacture  of  acid  from  spent 
oxide  continued  until  the  year  1886,  when  spent  oxide 
became  scarce,  and  its  price  tended  upwards. 

This  set  some  manufacturers  thinking  that  if  the 
arsenic  could  be  extracted  from  the  vitriol  during  manu- 
facture, lower  grades  of  pyrites  (that  is  ores  containing 
more  impurities,  notably  arsenic)  could  be  profitably 
dealt  with.  These  ores  are  those  already  mentioned 
such  as  the  Seville  and  Santa  Rosa.  This  was  effected 
on  a  very  large  scale,  and  in  1887  began  a  movement 
which  has  not  only  had  a  serious  effect  upon  the 
"  sulphur  "  acid  trade,  but  has  nearly  civilised  "  Brim 
stone  "  acid  out  of  existence. 
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I  have  examined  many  samples  of  genuine  brim- 
stone acid  and  found  them  always  arsenic  free. 

I  have  also  examined  many  samples  of  sulohur  acid 
made  from  spent  oxide,  and  wdiile  they  have  been 
generally  free  from  arsenic,  many  samples  have  been 
found  to  contain  arsenic,  but  in  traces  only,  often  very 
minute  traces. 

I  have  also  examined  a  very  large  number  of  samples 
of  pyrites  acids,  but  the  results  already  given  will 
sufliciently  indicate  their  arsenic  contents. 

The  arsenic  existing  in  pyrites  is  found  there  as 
metalloid  arsenicum  in  combination  with  some  heavy 
metal,  generally  copper,  iron  or  nickel.  When  such 
a  pyrites  is  burned  in  a  current  of  air  some  of  the 
arsenic  is  oxidised  and  volatilises  ;  70  to  80  per  cent,  of 
the  arsenic  leaves  the  pyrites  on  combustion.  It  has 
already  been  shown  that  when  a  long  and  cool  flue 
intervenes  between  the  pyrites  kilns  and  the  leaden 
chambers,  some  of  the  arsenious  acid  condenses  therein, 
but  still  a  large  quantity  passes  on  and  finds  its  way 
into  the  acid  of  the  chambers. 

Under  the  modern  system  of  working  the  interposi- 
tion of  the  Glover  tower  between  the  pyrites  kilns  and 
the  leaden  chambers  causes  a  very  large  proportion  of 
the  arsenic  to  be  absorbed  in  the  vitriol  that  is  run 
down  it,  and  this  amount  is  kept  out  of  the  leaden 
chambers,  so  that  the  acid  drawn  from  the  chaml^ers 
is  much  less  arsenical  than  the  Glover  tower  acid.  It 
is  certainly  less  arsenical  than  it  would  be  if  the 
Glover  tower  had  not  been  interposed. 

The  vitriol  running  from  the  Glover  tower  is  very  Solubility' 
hot,  generally,  300°  F.  to  320°  F.,  and  usually  of  a  sp.  arsenic  in 
gr.  of  1'75  or  150°  Tw.  At  this  temperature  and  strength  vitriol 
a  litre  will  dissolve  about  60  grammes  of  arsenious  greater  at, 
oxide,  or  equal  about  2-58  per  cent,  by  weight  of  metal-  high  tem^ 
loid  arsenic.    Wlien,  however,  this  arsenical  acdd  is  perature. 
cooled  down  to  the  ordinary  atmospheric  temperature 
the  greater  portion  of  the  arsenious  acid  crystallises 
out,  and  a  saturated  isolution  containing  about  10 
grammes  per  litre  of  arsenious  acid  is  supernatant. 
This  is  equal  to  0-57  per  cent,  by  weight  of  arsenious 
acid,  or  0-43  per  cent,  of  mietalloid  arsenic. 

I  have  seen  it  stated  in  print  during  the  past  few 
months  that  a  vitriol  of  commerce  was  found  to  con- 
tain 1-8  per  cent,  of  arsenic,  or  four  times  as  much 
IS  the  above  figures  show  an  acid  can  hold  in  solution. 
Thi.s  can  he  nccoiinted  for  by  the  fact  that  the  nrseui- 
ous  acid  which  crystallises  out  during  cooling  has  not 
been  allowed  to  settle  out  before  sale. 

There  is  also  a  further  explanation.  The  arsenic 
existingi  in  sulphuric  acid  made  by  the  modem  method 
occurs  in  two  forms  :  arsenious  acid  and  arsenic  acid. 
The  arsenic  acid  is  more  soluble  in  sulphuric  acid  than 
the  former  is. 

The  foregoing  experiences  show  that  it  would  not  be 
difficult  to  so  arrange  the  apparatus  that  from  70  per 
cent,  to  80  per  cent,  of  the  arsenic  contained  in  very 
arsenical  sulphuric  acid  would  be  eliminated  by  cooling 
and  subsidence.  No  invention  would  be  required,  but 
simply  the  application  of  known  facts. 

In  all  the  works  where  pyrites  vitriol  is  "  de-ar«eni- 
cated  "  the  operation  is  verformed  by  fliluting  the  vitriol 
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with  water  and  precipitating  the  areenic  as  sulphide  by 
contact  with  sulphuretted  hydrogen  gas. 

When  the  sulphuric  acid  is  sufficiently  diluted  and 
kept  cool  it  is  possible  to  eliminate  the  whole  of  the 
arsenic,  if  the  operation  is  properly  conducted.  Such 
acid  is  CY^&n  better  tlian  acid  made  from  brimstone  for 
many  j^^^rposes,  as  tlie  sulpliuretted  hj-drogen  gas 
also  purges  the  acid  of  its  nitrous  contents,  which  are 
very  detrimental  in  some  processes,  such  as  the  manu- 
facture of  aerated  waters  and  tlie  preparation  of  some 
colouring  matters. 

Irregularity  of  working  cannot,  however,  be 
thoroughly  guarded  ag-ainst  in  the  de-arsenication  of 
pyrites  acid  without  muoh  care  in  the  supervision  of  the 
operations.  The  precipitate  of  arsenious  sulphide  is  a 
very  bulky  one,  and  much  sulphuric  acid  is  entangled 
with  it.  It  would  not  pay  to  lose  this,  and  so  the 
precipitate  is  washed  and  sometimes  heated  to  facilitate 
the  subsidence  of  the  arsenious  sulphide.  During  any 
process  of  heating  some  arsenious  sulphide  and  also 
some  antimony  tliat  aoconnpanies  the  arsenio  is  re- 
dissoivjd,  and  if  this  solution  is  mixed  with  the  bulk 
of  the  de-arsenicated  acid  arsenic  will  be  found  in  the 
so-called  purified  acid. 

There  is  one  other  point  that  deserves  to  be  men- 
tioned. The  more  arsenic  in  the  raw  acid  the  greater 
will  the  bulk  of  the  arsenious  sulphide  precipitate  neces- 
sarily be,  and  consequently  the  greater  trouble  in  the 
manipulations.  When  an  acid  maker  sells  two  qualities 
of  acid,  viz.,  an  arsenical  acid  and  a  de-arsenicated  acid, 
it  is  to  his  interest  to  concentrate  as  much  arsenic  as 
possible  into  his  common  or  arsenicated  acid,  say  the 
Glover  tower  acid,  so  as  to  have  less  in  his  chamber 
acid  to  precipitate.  In  such  a  case  the  untreated  acid 
would  contain  far  more  arsenic  than  the  average  acid 
of  a  maker  who  did  not  de-arsenicate  at  all.  For  some 
purposes  perhaps  this  would  not  matter,  but  it  is  not  a 
step  in  the  right  direction. 

In  1878  I  carried  out  a  series  of  experiments  for  a 
firm,  with  which  T  was  then  connected,  of  eliminating 
the  arsenic  by  means  of  a  stream  of  hydrochloric  acid 
gas,  but  it  was  found  that  it  was  only  the  arsenious 
acid  that  was  eliminated.  The  arsenic  present  as 
arsenic  acid  still  remained,  and  the  process  was  discon- 
tinued as  an  imperfect  one. 

When  arsenical  sulphuric  acid  is  used  for  tJre  pre- 
paration of  other  aoids  the  arsenic  generally  contami- 
nates them.  In  1876  a  sample  of  phosphoric  aoid  sent 
to  me  for  analysis  contained  2-6  gramimes  per  litre 
of  arsenioiiis  acid,  and  a  sample  of  liquid  muriatic  aoid 
recently  examined  contained  1'12  grammes  of  arsenious 
acid  per  litre.  This  last  acid  was  made  with  sulphuric 
acid,  the  produce  of  Rio  Tinto  pyrites. 

6382.  (Chairman.)  With  respect  to  some  of  the  chief 
points  of  your  statement,  we  understand  formerly 
the  vitriol  j^lant  consisted  essentially  of  kilns  for  burn- 
ing the  pyrites  and  chambers  for  making  the  aoid, 
with  the  long  flue  to  the  kilns,  in  which  a  good  deal  of 
the  arsenic  condensed  ? — That  was  so. 

6383.  The  introduction  of  the  Glover  tower  in  con- 
nection with  the  Gay-Lussac  tower  meant  that  in  be- 
tween the  kilns  and  the  chambers  a  washing  tower  was 
interposed  ? — ^Yes  ;  that  wasi  called  the  Glover  tower. 
It  was  for  the  purpose  of  boiling  down  the  acid  from 
the  chambers.  The  aoid  was  weak  as  it  came  from  the 
chambers,  and  contained  a  great  deal  of  water,  and 
formerly,  prior  to  1870,  it  used  to  be  boiled  down  in 
leaden  pans,  but  the  Glover  tower  was  an  invention 
to  boil  down  this  acid  by  means  of  the  waste  heat  coming 
from  the  pyrites. 

6384.  The  washing  in  this  tower  is  done  by  sulphuric 
acid,  which  is  contanuously  passed  back  from  the  cham- 
bers ? — Yes. 

6385.  The  washing  in  the  tower  takes  up  a  large  pro- 
portion of  the  arsenic? — ^Yes. 

6386.  In  which  of  the  substances  concerned  is  the 
aT.Sienic  taken  up  ? — ^The  arsenious  acid  is  in  the  state 
of  vapour  carried  along  with  the  sulph,urous  a-cid  from 
the  sulphur  of  the  pyrites  and  the  arsenious  a«id  heixig 
a  solid  substance,  whilst  tlie  other  is  a  gas,  the  vitriol 
poured  dow^l  this  tower  washes  out  the  arsenic. 

6387.  Where  does  the  arsenic  washed  out  go? — ^Into 
the  sulphuric  acid. 

6388.  The  Glover  tower  acid  is  thus  highly  arsenical  ? 
—It  is. 

6389.  While  chamber  acid  is  much  less  arsenioal  ?— 


6390.  And  the  amount  of  the  arsenic  diminishes  from 
chamber  to  chamber? — Yes. 

6391.  The  effect  of  the  Glover  tower  has  been  on  the 
one  hand  to  enable  pyrites  acid  from  the  ohamibers  to 
be  compiaratively  free  from  arseni-c? — Yes,  about  one- 
tbird  of  the  quantity  that  exists  in  the  tower  acid. 

6392.  On  the  other  hand,  it  has  caused  the  produc- 
tion of  a  commercial  sulphuric  acid  from  the  Glover 
tower,  which  is  much  more  arsenical  than  was  made  pre- 
viously ? — Yes. 

6333.  Are  the  acids  from  the  chambers  and  from  the 
Glover  tower  about  equally  strong  as  regards  sulphuric 
acid  ? — ^Yes,  about  an  equal  strength  of  real  sulphuric 
acid,  or  to  be  more  exact,  the  chamber  acid  contains 
about  70  per  cent,  of  sulphuric  acid  while  the  Glover 
tower  acid  contains  80  per  cent. 

6394.  The  cheaper  and  more  arsenical  ores,  such  as 
Seville  and  the  Santa  Eosa,  are  coming  into  the  mar- 
ket as  well  as  the  Rio  Tinto  ore  ;  formerly  it  was  Rio 
TintO'  ? — Nearly  entirely  ;  but  now  the  Rio  Tinto  are 
putting  up  their  price,  and  the  world  will  be  now 
searched'  for  ores,  perhaps  not  quite  so  pure. 

6395.  The  Rio  Tinto  ore  was  a  sulphuret  of  copper  ? — 
Yes,  and  iron. 

6396.  Which  the  most,  iron  pyrites  or  copper  pyrites  ? 
— The  iron  pyrites,  a  bi-sulphide  of  iron. 

6597.  Is  there  much  earthy  OT  rocky  matter  along  with 
this  ore,  or  does  the  pyrites  come  out  nearly  free  from 
eai'uhy  matter? — There  is  not  very  muoh  impurity  in 
the  ore.  I  think  the  full  amount  of  sulphur  it  can  hold 
theoretically  is  52  per  cent.,  whereas  it  contains  from 

49  to  50. 

6398.  Which  contains? — ^The  ore  contains  from  49  to 

50  in  practice,  and  it  can  only  hold  52  tOieoreticaliy,  so 
that  it  is  very  nearly  pure  pyo-ites. 

6399.  When  very  arsenical  ores  axe  used,  the  manu- 
facturer makes  both  arsenical  and  non-arsenical  acid — 
Generally. 

6400.  And  he  has  a  special  reason  for  trying  to  get 
as  much  arsenic  as  possible  into  his  Glover  tower  acid  ? 
— Yes,  when  he  de-arsenicates.  • 

6401.  Dues  he  de-arsenioate  the  Glover  tower  acid 
generally? — Not  if  he  can  help  it,  because  it  cuntaina 
too  much  arsenic. 

6402.  Wlij  does  not  he? — ^When  the  aulpliuretted 
hydrogen  is  passed  through  this  strong  acid,  there  is 
.so  muoh  sulphide  of  arsenic  tiiat  perhaps  two-tliirds  of 
the  settling-tanks  would  bo  filled  with  this  material,  and 
he  would  be  only  able  to  dtaw  off  from  these  tanks  about 
une-tliird  of  the  acid  he  treated. 

6403.  What  remains  in  the  mud,  has  that  to  be  got 
"ut? — Yes.  And  that  is  why  he  wouJd  raiher  not  treat 
this  strong  acid. 

6404.  He  could  purify  the  whole  of  it? — ^Tes. 

6405.  Is  it  an  expensive  procees  ? — Much  more  expen- 
sive than  treating  the  chamber  acid  only. 

6406.  Treating  the  chamber  aoid  to  purify  the  arsenic 
i.s  not  a  very  expensive  process? — .No.  because  there  is 
a  small  quantity  of  arsenic  in  it. 

6407.  It  makes  a  very  small  difference  on  the  price 
(if  the  finished  product  to  purify  it  from  arsenic? — I 
think  I  have  read  some  of  the  evidence,  but  I  think  it 
i'i  minimised  rather.  It  does  cost  a  few  shillings  per 
ton. 

6408.  Two  or  three  shillings  ? — It  might  go  up  to  5s. 

6409.  5s.  out  of  45s.  perhaps? — ^Yes.  It  would  vary, 
perhaps,  from  Is.  to  5s.,  according  to  the  aanjount  of 
arsenic  that  i,s  nresent  in  the  aoid. 

6410.  What  do  they  do  with  the  Glover  tower  acid — . 
sell  it? — It  is  sold  to  these  people,  to  whom  arsenic  s« 
no  damage,  such  as  the  manure  makers. 

6411.  Is  arsenic  no  damage  to  tliean? — ^I  have  not 
followed  the  question  out. 

6412.  Would  not  putting  so  muoh  arsenic  into  the 
manure  make  it  liable  to  get  into  the  roofts,  or  even 
into  the  plants? — I  have  not  foUo'w'ed  that  subject 
out. 

6413.  Tlie  arsenic  found  in  the  refuse  of  the  Glover 
tower  acid  is  not  a  product  of  any  valive  ? — No,  not  at 
present.  It  has  been  tried  to  utilise  it,  a.nd  I  tbink 
one  or  two  manufacturers  do  in  a  jsnnall  war.  but  I 
don't  think  there  is  a.ny  great  use  for  {Ee  wfhole  of  it. 

6414.  It  is  sulphide  of  arseniicT — ^Y&s,  it  it. 
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6415.  Arsenium  and  sulphur  ? — Yes. 

6416.  It  would  be  a  dangerous  thing  to  throw  out? — 
rt  is  very  insoluble.  I  do  not  thnik  it  would  do  much 
harm  on  an  ordimaiy  waste  heap. 

6417.  Oould  you  get  quit  of  it  in  a  rubbish  heap? — 

Yes,  in  tli«  ordinary  iubbish  heap  of  tne  works,  whioh 
is  a  mijsture  of  everything. 

6418.  The  Glover  tower  acid  when  hot  can  dissolve 

about  six  tiiines  rmore  arsenious  oxide  than  when  cold  ; 
IS  ,that  so  ? — ^Yes. 

6419.  Hence  when  we  have  been  told  of  a  commercial 
acid  in  v/liich  a  deposit  of  crystallised  iarsenious  oxide 
waiS  found,  we  may  infer  that  the_  amount  of  arsenic 
might  have  been  materially  diiiminLshed  by  simply  cool- 
ing and  decanting? — Tlhat  is  so. 

6420.  And  such  acid  may  be  sold  without  a  special 
note  that  it  contains  arsenic  ? — Yes  ;  I  do  not  thinJc  any 
note  is  made  .as  a  rule  in  sellinig  -acids,  whether  it 
contains  arsenic  in  any  greater  or  less  idegree. 

6421.  That  would  be  highly  poisonous  if,  by  chance, 
ci  few  drops  of  the  sulrxhuric  acid  was  used  in  jnedieine 
and  various  ways?- — Very  poisionous  indeed.  It  ought 
not  to  be  usedi  for  food. 

6422.  Do  you  know  whether  sulphuric  acid  is  used 
in  any  acidulated  drops  or  other  confectionery? — I 
think  vegetable  acids  are  iised  for  that,  citric  and  tar- 
taric. 

6423.  Is  sulphuric  acid  ever  used  for  cheapness  ;  it 
i?.  as  wholesome  as  any  other  if  it  is  not  too  strong? — I 
do  not  think  it  is  used  because  there  is  a  peculiar  taste 
about  the  vegetable  acids.  On  the  other  hand  citric 
and  tai'taric  acid  are  both  made  with  sulphuric  acid  as 
a  basis,  and  the  arsenic  in  sulphuric  acid  would  pro- 
bably get  into  the  citric  or  tartaric. 

6424.  Would  you  approve  of  alloiwing  what  you  call 
Glover  tower  acid  to  be  sold  at  all  without  a  notice  that, 
although  called  sulphuric  acid,  it  contained  a  large 
amount  of  arsenic  ? — I  thinlc  so.  I  think  it  should  be 
tised  for  certain  purposes.  I  thinlt  caution  should  be 
exercised  by  the  people  who  are  going  to  use  it. 

6425.  It  does  seem  rather  dangerous  to  sell  a  sul- 
phuric acid  without  note  or  comment,  a  liquid  contain- 
ing as  much  arsenic  in  solution? — It  is  dangerous  for 
food  stuffs. 

6426.  Cooling  the  sulphuric  acid  from  the  Glover 
tower  prooeiss  would  not  remove  much  of  ithe  'arsenic 
which  is  present  as  arsenic  acid  ? — Xo  ;  it  would  remove 
none  that  was  present  as  arsenic  acid. 

6427.  It  would  remove  orvstals  of  arsenious  acid? — 
Yes. 

6428.  How  is  tJie  de-arsenication  of  ohamber  acid 
effected"?  Is  that  by  the  aid  of  sulphurettied  hydrogen  ? 
— Yes,  that  is  how  it  is  done  at  jDvesent. 

6429.  Diluting  and  precipitating.  Is  there  any  other 
substance  required  to  precipitate  it? — No. 

6430.  You  simply  dilute  the  acid  and  precipitate  by 
sulphuretted  hydrogen  gas? — Yes. 

6431.  Must  the  acid  be  diluted  ? — ^Yes,  because  arsenic 
is  not  wholly  precipitated  without  you  reach  a  certain 
degree  of  dilution ;  in  t^he  istrong  acid  precipitation 
does  not  take  place. 

6432.  The  result  is  completely  arsenic-free  acid,  but 
considerably  diluted  with  water? — Yes. 

6433.  Is  it  not  rather  an  expensive  process  to  dilute 
the  acid,  precipitate  the  arsenic,  and  afterwards 
strengthen  the  acid  ? — No.  It  only  costs,  I  should 
think,  on  an  average,  something  like  3s.  6d.  a  ton. 

6434.  Does  that  include  the  re-strengthening  of  the 
acid  ?— Yes. 

6435.  Is  it  possible  in  this  way  to  produce  a  com- 
pletely arsenic-free  acid  '  -It  is. 

6436.  Can  arsenic-free  in  this  sense  mean  tha;t  no 
arsenic  could  be  found  by  any  test  in  a  quantity  such 
as  an  ounce  of  acid  ? — Yes  ;  it  could  be  entirely  pr^ 
cipitated  from  it. 

6437.  With  regard  to  arsenic  in  brimstone  ooid  and 
spent  oxide  acid,  have  you  found  brimstone  acid  made 
from  Sicilian  sulphuric  uniformly  arsenic-free? — 
Always  ;  when  I  have  been  able  to  prove  to  my  own 
s-tisfaction  that  the  acid  has  been  really  made  from 
Sicilian  brimstone  it  has  been  always  free  from  arsenic. 

6438.  Have  vou  ever  found  any  arsenic  whatever  in 
sulphuric  «H4  n^ade  from  Sicilian  sulphur? — No,  I 
have  not- 


-The  spent  oxide  irom  a  gas  works, 


6439.  Have  you  tested  a  great  many  samples? — A 
great  many. 

6440.  We  have  been  told  that  it  is  sometimes  found 
in  acid  made  from  Sicilian  brimstone? — ^I  have  found 
arsenic  in  ao^d  wiliich  has  been  sold  as  brimstone  acid, 
but  which  afterwards  I  found  out  had  been  made  from 
something  eise. 

6441.  What  else 
and  coal  ipyiites. 

6442.  Spent  oxide  gives  you  sulphur? — Y'es. 

6443.  But  mixed  with  some  other  impurities  ? — The 
first  sample  I  ever  tested  of  spent  oxilde  acid  contained 
traces  of  arsenic,  and  I  followed  the  whole  question  up, 
and  I  found  it  was  due  to  hydro cihloar'ic  acid  containing 
arsenic  having  been  used  to  prepare  the  oxide  of  iron 
that  went  into  the  gas  works  in  the  first  place. 

6444.  How  much  sulphur  is  there  in  the  spent  oxide 
supplied  for  this  puinpo'se? — ^Tt  varies  from  40  to  55 
per  cent. 

6445.  Which  may  have  been  contaminated  by  arsenic 
in  the  way  you  described  ? — Yes,  sometimes. 

6446.  The  arsenic  is  introduced  through  impure 
liydToohloriic  acid,  but  by  using  pure  nydrochloric  acid 
in  the  process  the  spent  oxide  sulphur  would  be  free 
from  arsenic  ? — Y  es,  quite  free. 

6447.  That  is  a  by-product  from  the  gas  works? — It 

is. 

6448.  Is  any  process  of  de-arsenication  carried  out 
at  any  works  which  produce  brimstone  acid  or  spent 
oxide  acid  ? — No  ;  it  is  not  necessary. 

6449.  It  is  generally  considered  that  the  sulphuric 
acid  which  is  produced,  wheither  from  brimstone  or 
spent  oxide,  is  arsenic-free  1 — It  is  generally  free  enough 
for  all  practical  purposes. 

6450.  But  you  say  that  in  a  specimen  which  was 
called  brimstone  acid  you  found  arsenic,  and  traced  that 
back  to  ispient  oxide  ?-  -Y  es. 

6451.  Then  spent  oxide  without  a  special  test  for  its 
purity  does  not  give  security  against  arsenic  in  the  nnal 
produot? — No  ;  but  the  quantity  Is  very  small,  mere 
traces.    It  does  contain  sometimes  arsenic. 

6452.  When  sulphuric  acid  containing  arsenic  is  used 
for  the  preparation  of  other  acids,  the  acid  generally 
contaminates  them? — Generally  it  does. 

6453.  In  what  cases  may  arsenical  acid  be  used  for 
the  preparation  of  other  acids  ? — Some  years  ago  it  was 
very  largely  used  in  making  phosphoric  acid  ;  it  is  used 
in  making  acetic  acid.  All'  these  things  are  matters  of 
history  ;  they  are  mostly  detailed  in  "  Gmelin's  Hand- 
book of  Chemistry. "  The  arsenic  is  found  in  tiliese 
acids  on  account  of  i>yrites  sulphuric  acid  having  been 
used  for  the  preparation  of  these  other  acids.  It  is 
mentioned  in  Gmelin's  handbook  that  acetic  acid  has 
been  foiund  in  Germany  to  con'tain  arsenic,  whioh  was 
traced  to  pyrites  acid,  and  the  quantity  I  found  some 
years  ago  in  phosphoric  acid  was  rather  large. 

6454.  Derived  from  arsenical  sulphuric  acid  ? — ^Yes. 

6455.  That  is  an  enormous  quantity  that  you  found  in 
1876,  2  6  grammes  of  arsenious  acid  per  litre  ? — ^Yes,  and 
that  was  being  sold  at  that  time  for  isugar  refining. 

6456.  The  phosphoric  acid  was  used  ^  for  sugar  re^ 
fining? — ^Yes.  The  juice  was  treated  with  lime  and  the 
excess  lof  lime  was  taken  out  by  phosplhoric  acid. 

6457.  Was  there  any  poisoning  by  the  sugar  so  pro- 
duced discovered? — I  daresay  in  those  years  it  would 
be  put  down  to  neuritis. 

6458.  With  regard  to  the  sugar  that  was  treated  by 
impure  phosphoric  acid,  were  there  tests  known  to  have 
been  made? — I  do  not  think  so. 

6459.  You  found  a  sample  of  phosphoric  acid  ready  to 
be  used  for  purifying  sugar? — Yes. 

6460.  Containing  as  much  as  2-6  grammes  per  litre? 
—Yes. 

6461.  That  is  a  per  cent,  by  weight  ?— Yes.  In  1876 
a  sample  of  phosphoric  acid  sent  to  me  for  analysis 
contained  2-6  grammes  per  litre,  of  arsenious  acid. 

6462.  Of  arsenious  acid  per  litre  of  phosphoric  acid  ? 
—Yes. 

6463.  (Professor  Thorpe.)  Do  you  really  mean  that?— ■ 
Yes. 

6464.  Was  it  a  solution  of  phosphoric  acid  ?— Yes.  In 
fehose  years  it  was  sold  as  a  liquid  concentrated  to  140 
Twaddle,  1-7  specific  gravity. 
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f.  64o5.  Pliosijhoric  acid,  is  now  usually  sold  in  a  solid 

Davix.  condition,  is  not  it? — jNod  ior  mamufaolnring  purpOises. 
—  It  is  for  iiner  oheniicajs,  the  g'laoial,  but  tlids  was  made 
1901.  treating  pkospliate  of  lime  with,  sulphui-ic  acid  made 
from  the  copper  pyrites  axid  then  boiling  down  the  liquid 
resulting  from  that,  after  sejparating  the  sulphate  of 
lime.  One  works  used  to  turn  out  about  20  tons  a 
week. 

6466.  {Chairman.)  You  fotmd  recently  a  sample  of 
liquid  muriatic  acid  containing  1-12  grammes  of  ar- 
senious  acid  per  litre? — Yes. 

6467.  This  last  acid  was  made  with  sulphuric  acid, 
produced  with  Eio  Tinto  pyrites? — Yes,  and  that  is  a 
very  good'  average  sample. 

6468.  {Hir  William  Clmrch:)  You  say  that  by  a  pro- 
cess of  cooling  the  Glover  tower  acid  you  would  get  rid 
of  a  good  deal  of  the  arsenious  aoid,  but  the  arseaiic  acid 
■would  not  be  affected  by  that? — ^It  is  about  one-third 
of  the  total  quantity  present  there  as  arsenic  acid,  and 
if  this  acid  is  worked  over  these  towers  several  times 
some  of  tliis  arsenic,  as  arsenious  acid,  might  separate 
out  m  the  tanks  by  crystallisation,  but  the  arsenic  acid 

rsenic  does  not  crystallise  out.  So  that  if  it  goes  over  the  tower 
two  or  thjee  times,  pumped  in  at  tlie  top,  and  running 
out  at  the  bottom,  although  a  great  deal'  of  arsenious 
acid  is  separated  out,  the  arsenic  acid  is  continually  in- 
creasing, so  that  that  accounts,  I  think,  for  some  of 
the  acid  one  has  read  of  in  +ihe  papers  being  so  strongly 
charged  with  arsenic.  It  was  stated  at  the  coroners' 
inquest  that  there  was  1"8  grammes  per  litre  in  some  of 
the  acid,  and  that  is  a  great  deal  mere  arsenic  than 
ordinary  acid  will  hold  in  solution.  The  only  way  to 
account  for  that  is  that  it  was  present  there  as  arsenic 
acid  to  a  great  extent,  which  does  not  separate  out  by 
crystallisation. 

6469.  {Chairman.)  Does  arsenic  acid  escape  some  of 
the  tests  that  are  applied? — ^It  might  do,  but  I  do  not 
tihink  it  does  as  a  rale.  The  fact  is,  that  when  you 
pass,  sulphuretted  hydrogen  through  a  solution  of  vitriol 
containing  arsenious  acid  and  arsenic  acid,  the  arsenious 
acid  is  converted  into  sulphidei  first,  and  the  arsenic  acid 
that  is  there  does  not  form  a  sulphide  until  a  consider- 
able time.  First  of  all,  it  has  to  be  reduced  by  the 
sulphuretted  hydrogen  going  through  it  to  thie  state  of 
arsenious  acid,  and  then  the  arsenious  acid  is  converted 
into  sulphide,  and  that  forms  a  very  good  practical  test 
when  one  is  de-arsenic ating  acid,  because  the  sul- 
phuretted hydrogen  saturates  the  solution,  and  if,  after 
standing  a  few  hours,  you  find  the  acid  no  longer  smells 
of  sulphuretted  hydrogen  you  know  you  have  not  passed 
enough  through,  and  that  some  of  the  arsenic  acid  that 
is  there  perhaps  has  not  been  thro^wn  down. 

6470.  The  precipitation  of  sulphuretted  hydrogen,  if 
conducted'  long  enougli,  will  tlirow  down  all  the  arsenic 
acid  after  tlie  arsenious  acid? — Yes. 

6471.  First,  the  arsenious  acid,  and  then  given  a  con- 
tinuation of  the  process,  the  wholei  arsenic  acid  will  be 
thrown  down  ? — It  will. 

6472.  {I'rofessor  Thorpe.)  What  do  you  precisely 
understand  by  brimstone  acid  ? — ^Acid  made  from  Sicilian 
brimsitone. 

6473.  Would  you  not  understand  by  brimstone  acid, 
acid  made  from  spent  oxide? — Certainly  not. 

6474.  Although,  of  course,  in  the  spent  oxide  it  is  a 
sulphur  from  which  the  stuff  is  produced  ? — ^Yes  ;  but 
I  make  a  distinction  between  sulphur  and  brimstone  ; 
brimstone  is  the  native  article,  sulphur  is  a  manufac- 
tured substance. 

6475.  Is  that  distinction  always  recognised  in  the 
trade  ? — ^It  was  in  those  early  days. 

6476.  Is  it  now  ? — I  would  not  like  to  say  now.  I  have 
not  had  anything  to  do  with  the  brimstone  trade  for 
10  or  12  years  ;  but  I  should  not^  think  it  was. 

6477.  It  would  not  be  right  for  a  manufacturer  to 
designate  as  brimstone  acid  an  acid  made  from  sulphur 
which  may  be  contained  in  spent  oxide? — Certainly  not. 
I  should  say  it  was  quite  a  wrong  thing  to  do. 

5478.  And  you  think  in  making  that  assertion  you 


Iild 


woulci  be  supported  by  the  L^eneral  oxjinion  of  the  trade  ? 
— -i  think  so. 

6479.  TsiJiing  biimsbone  aoid  in  your  sense,  can  you 
tell  the  ^.'(wninission  the  relative  proportion  of  brimstone 
acid  to  pyrites  acid  made  in  this  country  ? — No,  I  could 
not  without  getting  statistics,  and  those  are  very  diffi- 
cult to  get  just  now,  because  many  m.Hnufacturers  make 
the  pyrites  acid  for  their  own  use,  and  nobody  but  them- 
selves have  the  statistics.  it  could  be  only  got  by 
taking  the  total  quantity  of  pyrites  coming  into  this 
country,  and  then  supposing  it  was  all  used  for  one 
purpose. 

6480.  I  presume  all  the  pyrites  that  comes  into  this 
country  from  those  sources,  at  all  events,  you  have  men- 
tioned, is  used  in  the  manufacture  of  oil  of  vitriol? — I 
think  so  ;  but  the  l^ulk  cf  it  is  used  up  again  m  the 
works  where  it  is  produced.  It  does  not  go  outside  to 
customers  at  all. 

6481.  I  am  quite  aware  of  that.  A  large  quantity  is 
used  in  the  alkali  trade  and  in  the  manure  trade  ? — 
Yes. 

6482.  Therefore  it  does  not  go  into  general  consump- 
tion '/—No. 

6483.  Would  you  call  acid  made  from  recovered 
sulphur  brimstone  acid? — No;  1  should  call  that 
sulphur  acid. 

6494.  Is  that  a  term  recognised  in  the  trade? — ^Yes, 
it  is  always  sold  as  sulphur,  and  generally  recovered 
sulphur.  The  acid  that  was  made  in  those  years  when 
brimstone  acid  was  being  made  to  be  sold  to  consumers 
was  always  specified  in  the  contracts  that  it  should  be 
Sicilian  brimstone,  best  tliirds.  There  were  several 
qualities  of  brimstone,  firsts,  seconds,  and  thirds. 
Tliivds  were  divided  into  one  or  two  grades  again.  The 
first  was  too  expensive  to  make  vitriol  of,  and  the 
second  quality  was  considered  to  be  so,  but  the  best 
thirds,  that  is,  the  first  grade  of  the  thii'd  quality,  was 
always  selected  for  brimstone  making  ;  so  that  it  was 
a  very  definite  thing  in  tliose  years.  It  was  best  thirds, 
and  the  whole  of  the  brimstone  acid  in  those  days  were 
made  from  that  quality. 

6485.  {Chairmun.)  Did  the  firsts  and  seconds  contain 
.sometimes  arsenic  ?-  -No. 

6486.  The  best  thirda  was  better  quality  than  the  first 
and  seconds? — There  was  more  rock  with  the  third, 
wliich  they  would  not  have  in  the  first  and  second 
quality.  The  first  and  second  quality  was  generally 
99*9  per  cent,  of  sulphur,  but  the  best  thirds  was  95 
to  97, 

6487.  In  Germany  is  the  acid  made  criefly  from 
brimstone  acid  or  chiefly  frojn  pyrites  ^ — Chiefly  from 
pyrites. 

6488.  Is  there  much  brimstone  acid  made  in  Ger- 
maii\  .'' — I  do  not  think  so. 

6'!-89.  Is  it  easy  to  get  arsenic-free  acid  in  Germany? 
— Yes,  there  are  de-arsenicating  plants  working  in 
Germany. 

6490.  But  ordinary  German  pyrites  acid  is  as  liable 
to  contain  arsenic,  and  contains  as  much  arsenic  aia 
English  made  pyrites  acid  'I — Quite  so.  They  have 
methods  of  taking  it  out  with  sulphuretted  hydrogen  in 
imich  the  same  way  as  we  have. 

6491.  They  have  a  Glover  tower? — Yes. 

6492.  And  your  remarks  about  the  Glover  tower  and 
the  ditheulty  of  purifying  the  Glover  tower  applies 
equally  to  the  German  mode  of  manufacture  ? — ^Yes. 

6493.  (Dr.  Whitelegge.)  At  the  end  of  your  rirint  you 
mentioned  a  large  proportion  of  arsenic  being  contained 
in  hydrochloric  acid  ;  is  that  general  ? — Yes,  that  is 
very  general. 

6494.  Is  hydrochloric  acid  used  much  in  the  prepara- 
tion of  food  substances? — It  is  used  a  little.  In  the 
making  of  dextrin  and  even  glucose  it  is  quite  permis- 
sible to  use  hydrochloric  acid. 

6495.  And  when  hydrochloric  acid  is  used  it  is  neces- 
sary to  take  the  same  precautions  against  the  presence 
of  arsenic  as  in  the  case  of  sulphuric  acid  ? — That  is  so. 
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3Tr.  6496.  (Dr.  TVhitelegge.)  Are  those  precautions  gene- 

G.  E.Davis,  rally  taken? — There  is  another  circumstance,  ]f  you 
will  allow  me.  Hydrochloric  acid,  that  is  used  for  food 
stuffs,  as  a  rule  is  what  is  called  cylincier  acid  ;  that  is, 
it  is  not  made  in  the  ordinary  way  from  pyrites.  It  is 
made  from  brimstone  acid  in  the  first  place,  in  cylin- 
ders, and  in  much  smaller  quantities.  Perhaps  only 
two  or  three  tons  a  week  would  be  made  in  a  cylinder, 
whereas  you  would  make  150  tons  a  week  in  the  ordinary 
furnaces.  There  is  more  care  taken,  and  the  ijrice  is 
about  two  or  three  times  that  or  what  is  made  in  the 
large  way,  so  that  when  a  man  wants  to  use  hydro- 
chloric acid  for  food  stuffs  ho  generally  buys  what  is 
called  cylinder  acid. 

6497.  Which  would  contain  a  little  arsenic  1 — ^It  would 
,                   not  be  contaminated  with  arsenic  if  it  were  made  from 

brimstone  acid.  The  difficulty  is  in  the  buyer  finding 
out  that  it  contains  arsenic  without  testing  it.  That  is 
v/hy  I  think  the  onus  of  the  acicl  being  pure  should  be 
put  upon  him.  He  goes  about  to  the  cheapest  market 
to  buy  as  cheaply  as  he  can,  and  he  does  ni)t  know  until 
it  is  too  late  that  an  acid  he  is  buying  is  made  from 
pyrites  instead  of  brimstone.  He  would  know  it  if  he 
v.'ere  testing  the  substance  he  was  buying. 

6498.  Tou  mention  that  the  Norwegian  ore  occa- 
sionally contains  selenium  ? — Yes. 

6499.  Can  you  tell  us  anything  about  the  presence  of 
Selenium  in    selenium  in  sulphuric  acid? — It  is  present  sometimes 
sulphuric       in  small  quantities,  very  small  quantities  indeed.  It 
acid.             generally  shows  itself  by  volatilising  into  the  hydro- 
chloric acid  when  hydrochloric  acid  is  made  from  it. 
Otherwise  you  do  not  find  its  presence  very  marked. 
It  has  a.  peculiar  property  of  turning  the  hydrochloric 
acid  after  a  time  red,  and  a  deposit  forms  in  the 
carboys  in  which  it  is  put  of  a  blood-red  colour,  which 
people,  as  a  rule,  who  are  not  chemists,  fancy  is  iron. 
I  have  known  of  a  good  many  carboys  of  acid  having 
been  returned  to  the  makers  with  this  deposit  in  the 
bottom,  with  the  information  that  they  could  not  use 
it  because  of  the  iron  in  it.    That  iron  has  been  found 
to  be  selenium. 

6500.  In  the  sulphuric  acid  would  it  make  itaelf  felt? 

—No. 

6501.  (Professor  Thorpe.)  Has  it  not  a  power  of  turn- 
ing sulphuric  acid  a  particular  colour? — ^It  may  have, 

but  that  colour  is  always  masked  by  impurities  in  the 
sulphuric  acid.  In  a  large  works  the  sulphuric  acid 
is  almost  always  brought  into  contact  with  some  organic 
substance,  and  instead  of  getting  a  clear  acid  it  is  gene- 
rally brown  from  the  presence  of  organic  matter. 

6502.  (Dr.  Whitelegge.)  Would  selenium  be  only 
found  in  acid  from  Norwegian  ores? — Yes,  in  any  con- 
siderable quantity. 

6503.  Is  much  of  the  sulphuric  acid  on  the  market 
prepared  from,  Noi^wegian  ore  ? — Not  much.  It  is  a  very 
difficult  ore  to  work,  and,  therefore,  it  has  not  found 
much  favour. 

6504.  So  that  in  general  one  would  not  expect  to  find 
selenium  in  any  sulphuric  acid  ? — I'v  ot  in  a  quantity  to 
do  any  damage. 

6505.  Can  yon  eay  anything  as  to  the  proportion  in 
which  selenium  would  be  present  as  a  maximum  in  the 
Norwegian  ore  ? — No  ;  1  have  never  deterniined  the 
quantity. 

Sulphuric  6506.  (Professor  Thorpe.)  To  com©  back  to  where  I 
acid  from  ^eft  off.  You  told  us  that  sulphuric  acid  made  from 
recovered  recovered  sulphur  would  be  known  in  the  trade  as  sul- 
sulphur,         phur  acid  ? — Yes. 

contains  no  6507.  Recovered  sulphur  may  contain  a  little  arsenic, 
sensible  niay  it  not? — I  do  not  think  it  is  likely  when  made  by 
quantity  of  Chance  process.    It  is  all  made  from  sulphuretted 

arsenic.  hvdro<Ten  volatilised  by  means  of  carbonic  acid. 


6508.  You  think  that  recovered  sulphur  would  not  Mr 
contiuii  any  sensible  quantity  of  arsenic  ? — Not  any  Cr-  E.  Lin 
sensible  quantity.    The  acid  from  it  would  be  quite  as      . — 
good  as  if  made  from  brimstone,  but  it  is  not  brimstone 

acid  for  all  that. 

6509.  The  introduction  of  the  Glover  tower  has 
effected  considerable  economy  in  the  manufacture  of 
sulphuric  acid  ? — Yes. 

6510.  It  has  done  that,  I  presume,  by  employing  the 
heat  of  the  gases  as  they  come  from  the  kilns  in  con- 
centrating the  oil  of  vitriol  ?—  That  is  so. 

6511.  In  order  that  that  heat  may  be  in  a  maximum 
quantity  it  is  necessary  that  these  gases  must  be  de- 
livered as  promptly  as  possible  from  the  kiln  into  the 
'_ilover  tower? — Yes. 

6512.  Therefore  there  is  no  intermediate  cooling 
process  which  would  allow  of  the  deposition  of  the 
arseiiious  oxide  ? — No,  we  always  try  to  make  the  flue 
as  short  as  possible. 

6513.  In  the  old-fashioned  system  there  was  time 
given  for  a  deposit  of  the  arsenic  ?— Yes. 

6514.  In  the  old-fashioned  method  of  making  oil  of 
vitriol  there  was  a  less  chance  of  any  large  quantity 
of  arsenious  oxide  getting  into  the  oil  of  vitriol  ? — Yes  ; 
it  used  to  settle  in  the  cooling  flue,  and  was  talcen  out 
generally  twice  a  year.  Tiie  plant  was  stopped  for 
cleaning  the  long  flue  out.  W e  used  to  clean  out  in  one 
particular  flue  I  remember  three  or  four  cart-loads  of 
arsenic  at  a  time. 

6515.  Therefore  the  effect  of  this  economy  has  been 
to  bring  about  the  possibility  of  a  larger  introduction 
of  arsenious  oxide  into  the  acid  ?—  Yes. 


Conccni 
tion  of 
arsenic 
Glover 
tower. 


6516.  But  a.s  the  metliod  is  at  present  worked,  that 
arsenious  oxide  is  largely  concentrated  in  the  Glover 
tower  ? — Yes. 

6517.  These  acids  of  which  we  read  in  the  news- 
papers, and  which  have  been  connected  with  the  fonna- 
tion  of  arsenical  glucose,  were  they,  in  your  opinion, 
probably  Glover  acids? — They  must  have  been  direct 
from  tlie  Glover  tower. 

6518.  And  therefore  must  have  contained  the 
maximum  possible  contents  of  arsenic? — Yes.  I  have 
never  seen  such  samples  myself  in  the  whole  of  my  ex- 
perience. 

6519.  {Sir  William  Church)  You  saw  examples  of  tho 
acid  that  had  been  used  ? — No,  but  I  have  seen  tha 
results. 

6520.  You  are  judging  from  the  analysis  ? — ^Yes.  I 
Iiave  never  seen  such  results. 

6521.  Is  it  common  to  get  actaal  deposit  of  arseni* 
as  a  sediment  from  Glover  tower  acid? — ^Yes,  it  is,  in 
the  works  themselves,  but  not  in  customers'  tanks  out- 
side. 

6522.  To  be  sent  out?— No. 

6523.  (Professor  Thorpe.)  If  you  object  to  give  an 
answer  to  this  question  you  will  say  so  ;  but  do  you 
think  it  would  be  a  proper  thing  for  any  oil  of  vitriol 
maker  to  send  Glover  acids  to  persons  calling  them- 
selves sugar  refiners? — Not  if  they  knew  they  were 
sugar  refiners  ;  or  for  the  preparation  of  food  of  any 
kind. 

6524.  It  has  been  suggested  to  us  that  it  would  be  De-areer 
desirable  to  prescribe  that  whenever  sulphuric  acid  is  cated 
used  for  food  jmrposes  it  should  be  brimstone  acid  ;  ?■ 

do  you  think  that  is  necessary  ?— No,  I  do  not  think  pjj.p^g, 
that  is  necessaiy  at  all. 

6525.  You  believe  that  the  methods  of  de-arsenioating 
oil  of  vitriol  are  so  effective  that  purified  oil  of  vitriol 
could  be  obtained  with  certainty  ?— Yes. 
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THIRTEENTH  BAY. 


AT  WESTMINSTER  PALACE  HOTEL. 


Friday,  drd  May,  1901. 


PRESENT  : 

The  Right  Hon.  Lord  Kelvin  (in  the  Chair). 


The  Right  Hon.  Sir  William  Hart-Dyke. 
Sir  William  Church. 
Professor  Thorpe. 


Dr.  Whitelegge. 
Mr.  Cosmo  Bonsor. 

Dr.  Buchanan,  Secretary. 


Sir  Heney  W.  Pkimrose,  k.c.b.,  c.s.i.,  called;   and  Examined. 


W.  6525.*  {Chairman.)  You  are  the  Chairman  of  the 
"c.     Board  of  Inland  Revenue  1 — Yes. 

6526.  Your  Board  possesses  considexable  jDOwers  over 
In.  breweries  ? — ^We  do. 

6527.  These  powers  have  been  given  in  one  respect 
1°    for  the  protection  of  the  Revenue  i — Speaking  gene- 
rally, I  think  we  may  say  so. 

6528.  But  nob  merely  for  the  protection  of  the 
Revenue? — The  powers  given  us  under  the  Act  of  1888 
go  rather  beyond  that ;  otlierwise  I  should  say  they 
were  confined  wholly  to  the  protection  of  the  Revenue. 

6529.  The  Revenue  is  derived  from  the  sale  of  certain 
objects  ? — That  is  so. 

6530.  It  might  be  presumed  that  the  Government  in 
getting  Revenue  from  the  sale  of  objects  would  itself 
as  far  as  possible  guarantee  the  heaithfulness  of  those 
objects  by  the  sale  of  which  it  makes  money? — I  am 
not  quite  sure  tliat  that  has  been  the  view  of  the  GoveiTi- 
ment. 

6531.  Does  it  seem  to  you  right  that  the  view  of  the 
Government  should  if  necessary  be  altered  so  as  to 
adopt  that  conclusion? — That  is  a  large  question  of 
policy.  As  regards  the  actual  fact  I  do  not  myself 
read  the  law  as  implying  that  hiltherto  we,  as  re^jre- 
senting  the  Government,  are  responsible  for  the  whole- 
someness  of  the  taxed  article. 

6532.  There  is  .a  Revenue  Aot,  or  Acts,  which  might 
conceivably  be  utilised  for  the  protection  of  pablic 
health? — ^That  is  so,  certainly. 

6533.  If  it  could  not  be  conceivably  sio  utilised,  would 
not  the  Act  need  amendment? — If  it  was  desired  to 
impose  more  direct  responsibility  upon  the  Department 
no  doubt  the  law  would  have  to  be  altered. 

6534.  But  is  it  not  right  that  the  contingency  of 
making  money  from  the  public  by  selling  poisons,  or 
injurious  ingredients,  should  be  provided  against? — I 
think  it  may  be  provided  against  in  another  way  :  by 
making  the  persons  who  sell  the  article  responsible, 
rather  than  by  making  the  Government  responsible  who 
merely  take  a  tax  upon  the  article. 

6535.  To  secure  that  no  article  liable  to  tax  shall  pass 
without  taxation  it  is  necessary  to  analyse  some  of  the 
products  ? — Yes. 

6536.  Ought  not  the  law  to  be  that  in  analysing  thoss 
products  care  is  taken — not  merely  may  be  taksn,  but 
shall  be  taken — that  the  products  are  not  injurious? 
There  is  an  opportunity  of  testing  ;  in  fact,  there  is  an 
obligation  to  chemically  test  the  articles  on  which  the 
tax  is  leviable  ? — ^Yes. 

6537.  Is  it  right  that  the  articles  sliould  pass  through 
the  hands  of  an  analyst  of  the  Revenue  and  pay  tax 
and  yet  be  poisonous?^ — The  analyses  required  to  test 
for  purposes  of  health,  I  take  it,  is  different  from  the 
analyses  required  for  the  test  for  the  purposes  _  of 
Revenue.  Therefore  it  would  be  an  additional  duty  im- 
posed if  we  had  to  test  for  soundness  of  condition. 

6538.  Is  not  that  a  duty  that  is  owed  to  the  public 
from  whom  the  money  is  taken  ? — I  should  not  like  to 
-express  air  opinion  upon  that. 
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6539.  The  Act  is  framed  so  that  it  can  be  conceivably 
utilised  for  the  protection  of  public  health  ?— Yes. 

6540.  Is  it  not  right  that  as  far  as  that  is  conceivable  Objections 
or  possible  m  the  Act  it  ought  practically  to  be  done?  to  making 

■ — I  think  a  great  deal  would  depend  upon  w'hat  waa  >;oard  of° 
proposed.     I  should  say  it  would  not  be  of  practical  inland 
advantage   to  make   the   Department   primarily   re-  Kevenue 
sponsible,    because   I  think   it  would  interfere   very  primarily 
seriously  with  the  convenience  of  the  trade.    Every-  Responsible 
thing  would  be  sent  up  to  one  central  laboratory,  which  beer^^ 
would  have  to  be  considerably  enlarged  if  they  were  to 
analyse  vei-y  closely  and  carefully  the  whole  of  the 
produce  of  the  breweries  from  the  point  of  view  of  public 
health,  and  the  analyses  would  probably  be  very  con- 
siderably delayed  by  them.      In  the  meantime  very 
much  of  the  produf^  would  have  gone  into  consumption, 
or  may  have  gone  into  consumption.      I  should  say 
myself  that  that  is  a  duty  whioh  would  be  better  en- 
trusted to  the  vai-ious  localities.      The  mere  fact  that 
the  article  is  taxed  ought  not  necessarily  to  make  any 
great  diflerence  as  compared  with  articles  that  are  not 
taxed.      The  locality  is  responsible  for  all  articles  of 
food  and  drink  that  are  sold,  and  I  think  it  would  be 
better  to  leave  to  them  that  responsibility  with  regard 
to  beer  in  the  same  way. 

6541.  And  not  to  include  any  protection  of  the  public 
against  poison  in  the  analyses  that  are  made  for  pr  o- 
tection of  the  Revenue? — I  think  it  would  add  very 
largely  to  the  business  of  the  Central  Government 
Laboratory,  and  I  think  it  would  be  a  pity 
to  make  the  Central  Government  Laboratory  primarily 
responsible  for  that  investigation.  I  think  its  proper 
function  is  rather  that  of  a  coui-t  of  appeal  or  referee 
in  disputed  cases. 

6542.  Has  in  fact  the  clause  in  the  1888  Act  as  to  Under  1888 
noxious  ingredients  been  acted  on  ? — No,  not  as  regards  Act  Saccha- 
noxioiis  ingredients  ;  it  has  been  anted  upon  once  as  rine  prohi- 
legards  a  material  or  substance  which  was  considered  ^'ited  for 

to  be  injurious  to  the  Revenue,  namely,  saccharine,  ''^^e'^'ie 
As  soon  as  the  Act  was  passed  a  notice  was  published  'ea.sons, 
in  the  "  Gazette "  prohibiting   the  use   of  saccharin. 
Perhaps  I  may  hand  in  a  copy  of  that  prohibition.  It 
says  that  the  "use  of  the  said  extract  or  product  is 
calculated  to  affect  prejudicially  the  interest  of  the 
Revenue."    And  thereupon  the  use  of  it  was  prohibited. 
That  is  the  only  order  that  has  been  issued  under  the  .rredients  on 
Act  of  1888  ;  and  in  no  case  has  any  order  been  issued  ground  of 
prohibiting  the  use  of  a  substance  on  the  ground  of  its  risk  to 
being  noxious  or  deleterious.  health. 

6543.  {Sir  William  Sart-Dyhe.)  As  regards  health? 
—Yes. 

6544.  (Chairman.)  So  that  I  may  take  it  your  answer 
to  tlie  question ;  Has  the  clause  in  1888  Act  as  to 
noxious  ingredients  been  acted  upon,  is  No  ? — Yes,  the 
answer  would  be  no. 

6545.  Without  reservation? — Yes. 

6546.  Can  you  give  a  synopsis  of  the  powers  wliich 
are  actually  possessed  under  the  Act  of  1888  and  of 
the  powers  of  the  Board  of  Inland  Revenue  under  any 
other  Acts  which  may  bear  on  the  protection  of  the 
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Sir  H.  W,  public  health? — have  a  note  hereof  those  of  the 
Primrose,    powers   which   might   possibly   be  utilised   for  the 

  protection  of  the  public  'health ;    it  by  no  means 

3  May  1901,  includes  all  our  powers,  but  includes,  I  believe,  all 
'  '  ~  those  germane  to  this  Inquiry.  Our  first  Act  is 
Ihe  Act  of  1880  ;  an  Act  which  substituted  a  beer  duty 
for  the  2nalt  duty,  43  and  44  Victoria,  Chapter  20. 
L  ndor  that  Act  every  brewer  of  beer  for  sale  is  requireii 
to  talve  out  a  licence  and  to  make  entry  of  his  premises, 
fuid  we  have  power  to  visit  the  premises  at  any  time. 
Under  Section  26  we  are  empowered  to  take  samples  of 
any  wori/S,  beer,  or  materials  for  brewing  in  the  posses- 
sion of  the  brewer.  That  is  the  material  provision  as 
regards  this  Inquiry,  that  we  have  j)Ower  to  take  sample 
at  any  time  of  practically  anything  in  the  brewerj-. 
Then  we  come  to  an  Act  of  1885,  which  amended  the 
Act  of  1880  to  a  certain  extent,  and  that  gives  us 
certain  powers  over  the  use  of  sugar  by  brewers,  and 
it  requires  that  they  shall  keep  a  sugar  store,  and  that 
they  are  prohibited  from  receiving  sugar  unless  accom- 
panied by  an  invoice  from  the  seller  containing  the  par- 
ticulars tiiereof .  The  Commissioners  of  Inland  Revenue ' 
are  empowered  to  require  by  a  notice  served  upon  the 
brewer  that  an  account  of  all  sugar  received  shall  h(- 
kept ;  and  upon  the  notice  being  made  tire  brewery  i  s 
required  to  deliver  to  the  officer  of  Inland  Revenue  all 
the  invoices  relating  to  the  sugar  subsequently  received. 
Perhaps  I  had  better  put  off  until  later  saying  esactJh 
^vhat  we  have  done  under  these  different  clauses.  I 
will  for  the  moment  merely  go  through  what  our  powers 
are.  Under  another  section  of  that  same  Act  a  brewer 
of  beer  for  sale  is  prohibited  from  adulterating  beer  or 
adding  any  matter  or  thing  thereto,  except  finings  for 
the  purpose  of  clarification,  or  other  matter  or  things 
sanctioned  by  the  Commissioiiers  of  Inland  Revenue. 
The  only  other  impoi-tant  provision  is  that  in  the  Act 
of  1888  to  wkich  reference  has  been  already  made,  and 
which  enables  us  to  prohibit  the  use  in  brewing  of  any 
substance  or  liquor  of  a  iroxious  or  detrinrental  nature, 
or  which,  being  a  chemical  or  ar-tificial  extract  or 
product,  may  aft'ect  prejudicially  the  interest  of  the 
Revenue.  That  is  a  shoii;  statement,  I  think,  of  the 
powers  that  might  be  useful  in  connection  Avith  this 
Inquiry. 

6547.  The  samjjling  and  examination  of  materials  ifi 
works  is  permitted? — Yes. 

Object  of  6548.  Is  it  practised  as  a  rule  or  only  in  cases  of 
saraplini^  by  appeal  ? — That  is  practised  regularly.  I  think  I  may 
Excise  say  there  are  two  main  objects  ;  one  is  to  check  the 

Officers.  ferewiaig  value  of  materials,  especially  of  any  new 
materials.  Supposing  any  new  material  is  introduced 
as  a  material  for  brewing,  we  should  have  to  estimate 
its  value  for  brewing  pru'poses,  and  assign  it  a  valut 
relatively  to  nialt^ — malt  on  one  side  or  sugar  on  the 
other. 

6549.  {Mr.  Cosmo  Bonsor.)  As  regards  its  product? — 
Yes. 

6550.  (Chairman.)  That  is  done  regularly  in  eveiv 
brewery  ? — That  would  not  be  done  merely  for  the  pur- 
pose of  checking  brewing  materials  but  only  when  there 
was  some  special  reason.  That  perhaps  would  come 
under  lihe  second  object  for  which  we  take  samples  of 
materials  and  wort,  viz.,  to  check  the  returns  of  the 
brewers  and  of  cur  own  officers  of  the  results  of  the  brew- 
ing. Where  there  is  any  suspicion  as  to  the  correctness 
of  such  returns  samples  of  materials  and  woi-t  would  be 
sjDecially  taken.  For  instance,  if  we  found  that  the 
produce  of  a  brewery  was  habitually  less  or  more  than 
what  would  have  been  expected  from  the  materials 
entered,  because  I  may  mention  that  the  brewer  before 
he  begins  to  brew  has  to  enter  the  whole  of  the  materials 
that  he  proposes  to  use  in  tlrat  brewing — although  we 
do  not  charge  on  that  we  use  that  as  a  means  of  testing 
the  coiTectness  of  the  results  of  the  brewing  on  vc'hicli 
we  do  make  the  charge — if  it  were  found  that  the 
results  of  brewings  were  suspiciously  large   or  sus- 

System  of      piciously  small,  then  we  should  take  special  samples. 

sampling.  Otherwise  we  merely  follow  a  prescribed  course.  Our 
officers  are  told  to  take  samples  at  certain  stated  inter- 
vals, not  regularly,  but  from  time  to  time,  and  to  send 
them  up  to  the  laboratory  for  testing.  There  is  another 
occasion  upon  which  samples  must  be  taken  of  the  wort, 
and  that  is,  if  before  our  officer  has  taken  an  account 
of  the  wort  the  fermentation  has  begun,  then  a  sample 
is  taken  in  order  tO'  determine  what  the  original  gravity 
was,  because  the  gravity  would  have  changed  owing  to 
fermeirtation  having  begun.  Speaking  quite  generally, 
the  principal  object  I  should  say  of  taking  samples  is 
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to  check  the  returns  made  by  the  brewers  and  by  oar 
own  officers  upon  which  the  duty  is  assessed. 

6551.  And  that  is  done  practically  from  day  to  day, 
even  when  no  question  ax-ises  ? — Yes,  that  is  being  con- 
stairtly  done. 

6552.  With  regard  to  the  receipt  aird  storage  of  sugar^ 
by  sugar  is  meant  what  ? — Sugar  and  all  its  equivalents, 
legally  everything  that  is  not  malt  and  corn  is  sugar, 

6553.  Cane  sugar,  if  it  was  in  the  brewery,  would  be 
included  ? — ^Yes. 

6554.  Glucose  would  be  included? — Yes. 

6555.  And  inverts? — Yes.  Under  Section  7  of  the 
Act  of  1885  we  have  very  considerable  powers,  but  as  a 
matter  of  fact  we  have  not  found  it  necessary  ti^ 
enforce  them  in  all  respects.  We  practically  content 
ourselves  as  regards  sugar  with,  requiring  that  brewers 
should  keep  any  sugar  that  they  have  in  sugar  store. 
It  is  not  to  be  in  any  other  part  of  the  brewery.  Thert 
have  been  one  or  two  occasions  upon  which  we  have 
served  the  notice  UTpon  the  brewer  to  deliver  his  in- 
voices, but  none  of  recent  yeaxs,  and  I  think  only  two^ 
or  three  times  since  the  Act  v.  as  passed.  It  is  only 
where  we  have  not  been  satisfied  with  the  condition  of 
tilings,  and  where  there  has  been  some  susvjicioii  ihat 

a  brewer  has  been  using  sugar  improperly.    As  regards  Adultera- 
adulteration  or  additions  to  beer,  I  may  perhaps  point  tions  of 
out  that  that  refers  to  finished  beer.   In  the  manufacture  finished  b( 
of  the  beer  the  law  practically  permits  the  use  of  arrv 
material  capable  of  being  used  in  brewing.     All  that 
we  have  to  do  is  to  value  the  material  relatively  to  malt 
or  sugar.    The  Act  was  passed  in  1885,  I  believe, 
because  it  was  found  that  we  required  greater  powers 
in  order  to  prevent  the  addition  of  sugar  or  sugar  solu- 
tions to  beer  after  it  was  finished. 

6556.  That  is  what  is  called  priming  ? — Yes,  in  order  What  is  r 
to  regulate  that.    Our  policy  has  been  not  to  object  to  gardedas 
additions  that  do  not  affect  the  gravity  of  the  beer,  or  &ucli  by 
the  apparent  gravity  of  the  beer.    Provided  the  sub-  Excise 
stances  that  have  been  submitted  to  us  do  not  appear  -uithaaj 
to  alter  the  gravity  of  the  beer  after  it  is  finished,  or  to 
alter  the  apparent  gravity  of  the  beer,  we  should  not 
object  to  them  provided  they  were  wholesome.    If  there' 
was  anything  submitted  to  us  that  was  obviously  nn- 
wholesome  we  should  object  to  that,  but  in  no  instance 
has  any  substance  been  submitted  to  us  for  addition  to. 
beer  that  we  had  to  object  to  on  the  ground  of  its  being, 
unwholesome.    Additions  are  made  for  three  purposes. 
First,  for  fining  or  clarifying  the  beer,  for  that  isinglass- 
or  some  other  similar  substance  is  commonly  used. 
Then  there  is  the  priming,  which  is  intended  to  give  a 
certain  life  and  briskness  to  the  beer  before  it  goes  out. 
Mainly  sugar  solution  is  used  for  that,  if  not  entirely. 
We  have  had  one  or  two  instances  of  things  in  the  way 
of  frothing  powders  to  give  a  head  to  beer,  but  most  of 
those  have  been  refused.    I  believe  Bradley's  powder  is 
allowed,  otherwise  we  have  refused  several. 

6557.  Refused  on  what  ground  ?— For  instance,  last 
year  we  had  a  case  before  us  of  some  stuff  called 
stoutine.  That  was  intended  to  give  a  head  to  beer^ 
but  m  the  advertisement  it  also  claimed  that  it  prac- 
tically enabled  the  brewer  to  diminish  his  gravity  by 
four  degrees. 

6558.  What  does  that  mean  in  relation  to  alcoholic 
strength  ?— That  would  not  necessarily  affect  the  alco- 
holic strength,  but  it  would  affect  the  amount  of  duty 
chargeable. 

6559.  The  duty  is  charged  according  to  the  gravity  ? 
— I'he  original  gravity  of  the  worts  before  fei-mentation. 

6560.  Is  there  anv  taking  of  specific  gravity  of  the 
finished  beer  ?— No,  unless  in  the  case  of  any  suspicion 
that  the  gravity  has  been  increased.  Sui>rK>smg  sugar 
were  added  after  we  had  taken  the  gravity,  and  tlie  dip 
of  wort,  then  we  might  test  the  finished  beer,  but  m 
the  ordinary  course  of  things  we  merely  test  the  original 
aiavity  of  the  woi-t  before  fermentation,  and  assess  the 
duty  on  that,  and  do  not  again  test  the  beer. 

6561   Adding  sugar  as  priming  would  add  to  the  Duty 
s]3ecific  gravity  of  the  finished  beer?-Yes,  to  a  small  .l.arged 
degree,  and  of  course  duty  is  charged  upon  so  much  primmg 
sugar  as  they  put  into^  the  pr-iming. 

6562.  Duty  is  charged  on  the  priming  ?— \es. 

6563  Is  the  charge  on  the  same  principle  as  if  the 
priming  ultimately  became  _  fei-mented  ?-It  is  charged 
on  the  same  principle  as  a  ic  had  been  put  into  the 
orisiinal  wort. 
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6564.  So  that  priming  is  ehaiged  as  a  fermentable 
material  ? — Yes. 

6565.  And  it  does  add  to  the  alcoholic  strength  after 
the  beer  has  been  kept  for  a  little  time  ? — I  suppose  it 
would  very  slightly. 

6566.  It  gives  some  degree  of  briskness  to  the  beer, 
and  in  so  doing  must  add  to  the  alcohol  ? — Yes. 

6567.  (Frofessor  Thorpe. )  Tliat  is  indicated  by  a  term 
frequently  used  here,  "the  af ter-f ennentation. "  There 
is  always  an  after-fermentation,  and  that  of  course  acts 
upon  the  added  sugar  ? — Yes. 

6568.  (Chairman.)  Would  you  kindly  give  us  the 
titles  and  dates  of  the  Acts  ?— The  Act  of  1880  is  the  Act 
43  and  44  Victoria,  Chapter  20  ;  48  and  49  is  1885  ;  51 
and  52  is  1888.  Just  to  finish  on  that  point  of  the  addi- 
tions to  beer,  thei"e  is  one  other  object  in  the  additions, 
and  that  is  what  they  call  preservatives.  Certain  things 
have  been  sanctioned  for  that  purpose,  such  as  bisul- 
phate  of  lime,  sulphate  of  lime,  salicylic  arid,  and  car- 
bonate of  potash.  I  think  that  represents  practically 
the  whole  of  them. 

6569.  I  suppose  the  effect  of  these  substances  is  to 
keep  the  beer  from  going  sour  ? — Yes. 

6570.  Is  salicylic  acid  admitted  to  be  useful  in  that 
respect? — I  believe  brewers  consider  it  is  so.  I  am 
not  competent  to  speak  on  that,  I  am  not  a  chemist. 

6571.  Is  that  prohibited  ? — No,  it  is  allowed. 

6572.  The  question  of  the  health  of  the  drinker  of 
the  beer  in  respect  of  salicylic  acid  has  not  appeared 
—No. 

6573.  None  of  the  other  substances  that  you  men- 
tioned are  considered  as  adulterations  ? — No,  because 
they  have  been  allowed  by  the  Commissioners  of  In- 
land Revenue. 

6574.  What  is  adulteration  in  the  sense  in  which  the 
word  is  used  in  the  Act  ? — I  suppose  any  addition  really 
would  be  adultei'ation,  but  it  ceases  to  be  adulteration 
if  the  substance  added  is  approved  by  the  Commis- 
sioners.   That  I  take  to  be  the  state  of  the  law. 

6575.  We  were  told  by  one  of  the  public  analysts 
who  gave  evidence  that  he  would  consider  glucose  as 
an  adulteration  in  golden  syrup.  That  does  not  come 
under  the  Inland  Revenue,  I  presume  ? — No. 

6576.  The  question  what  was  adulteration  and  what 
defines  adulteration  necessarily  arises  when  you  meet 
with  the  word  in  the  Act? — We  should  consider  tlie 
addition  of  water,  for  instance,  an  adulteration.  It 
is  dilution,  but  I  think  it  might  fall  within  the  legal 
meaning  of  adulteration. 

6577.  The  addition  of  water  to  whisky  by  a  publican, 
is  that  adulteration  of  the  whisky  ? — ^I  think  that  might 
I>erhaps  be  adulteration  within  the  meaning  of  the 
section. 

6578.  And  the  publican  would  be  liable  to  be  fined 
for  getting  money  under  false  pretences  ? — A  publican 
is  prohibited  under  the  Sale  of  Food  and  Drugs  Act 
from  selling  whisky  below  a  certain  strength,  or  any 
spirit.  Whisky  25  per  cent,  under  proof  is  the  mini- 
mum at  which  a  publican  may  sell.  He  could  put 
water  to  that  extent. 

6579.  But  if  he  ptits  in  more  water  he  is  cheating  ? — 
He  could  be  prosecuted  under  the  Sale  of  Food  and 
Drugs  Act. 

6580.  But  not  in  virtue  of  the  adulteration  being 
deleterious  to  health? — No,  as  being  a  fraud  upon  the 
purchaser. 

6581.  Not  letting  tlie  buyer  have  his  money's  worth  ? 
—Yes. 

6582.  (I'rnfcswr  Thorpe.)  I  think  also  it  is  not  in 
that  case  the  Revenue  who  prosecutes  him,  hwt  the 
public  authority? — It  is.  We  have  never  taken  action 
I  am  told  on  Revemie  ground. 

6583.  {Chairman.)  With  regai'd  to  the  prohibition  of 
substances  under  the  Act  of  1888,  that  is  for  two  pur- 
poses ;  (1)  to  secure  the  Revenue,  and  (2)  to  protect 
the  public  against  noxious  ingredients  ? — Yes. 

6584.  Can  you  suggest  any  really  practical  method 
of  utilising  that  provision  of  the  Act  of  1888  so  far  as 
public  health  is  concerned  ?  Other  authorities  must 
be  responsible  also,  but  can  you  suggest  any  useful 
mode  of  taking  advantage  of  that  provision  of  the  Act 
by  the  Board  of  Inland  Revenue  ? — We  considered  care- 
fully   whether  in  connection  with    this  particular 

•  epidemic  and  this  particular  incident  of  the  arsenical 
wisoninjr  of  beer  we  could  usefully  exercise  the  powws 
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that  are  given  us  by  the  Act  of  1888,  and  we  came,  on 
the  whole,  to  the  conclusion  that  it  would  be  extremely 
difficult.    In  the  first  place,  the  substances  that  have 
produced  the  epidemic  were  not  noxious  or  detrimental  ^  May  190) 
m  their  own  nature.    It  was  owing  to  t\\e  accidental  ~ 
introduction  into  them  of  a  deleterious  substance. 

6585.  But  one  of  the  substances  was  arsenic? — Tliat 
is  so  ;  and,  of  course,  we  could  prohibit  the  use  of 
arsenic.  But  it  would  be  almost  absurd  to  prohibit  the 
use  of  arsenic.  The  que.stion  is,  could  we  have  pio- 
liibited  the  vise  of  glucose  or  invert  sugar  containinu 
arsenic?  That  was  the  point  we  considered.  As  a 
a  matter  of  law  we  are  advised  that  it  would  be  con- 
ceivably possible,  but  as  a  matter  of  practice  it  seemed 
to  us  that  it  would  be  very  difficult  to  enforce  the  pro- 
liibition,  for  the  reason  that  no  Excise  officers  could 
jMssibly  state  whether  or  not  the  article  was  or  wa? 
not  contaminated  with  arsenic.  It  would  have  in- 
volved sampling  every  consignment  of  invert  sugai 
or  glucose  that  was  received  at  a  brewery,  sending 
it  up  to  London  to  be  tested,  and  then  reporting 
whether  it  was  free  or  not.  To  be  of  practical  use  it 
would  have  been  desirable  that  a  brewer  should  not 
liave  been  allowed  to  use  it  until  it  had  been  certified 
as  free,  and  iwe  oame  to  the  conclusion  that  that 
section  would  not  really  meet  this  particular  case. 
A  suggestion  was  made  which  I  think  is  a  practical 
one  and  might  be  useful,  and  in  which  we  could  very 
well  assist,  that  the  law  should  provide  that  no  brewe)- 
should  receive  into  bis  brewery  any  of  the  substances 
without  a  certificate  that  they  had  been  submitted  to 
a  particular  test,  the  test  being  one  that  should  be 
prescribed  by  a  suLtable  authority,  either  by  the 
Government  Labonatory  or  other  autliority,  and  that 
then  we  could  aid  in  seeing  that  that  provdsion  of  the 
law  was  enforced.  Under  this  power  we  have  in  the 
Act  of  1885,  we  could  see  the  invoices  and  certificates 
and  occasionally  test  the  samples  to  see  that  the  cer- 
tificates were  really  valid. 

6586.  But  suppose  you  put  the  question  of  deleterious- 
ness  to  health  practically  on  the  same  footing  as  the 
question  of  the  revenue.  Of  course,  it  would  be  im- 
possible to  send  samples  of  every  consignment  to  the 
London  Central  Laboratory  as  you  have  explained,  but 
that  is  not  done  either  for  the  protection  of  revenue. 
You  do  not  send  samples  of  every  substance  to  the 
Government  Laboratory  in  London  for  the  sake  of  pro- 
tecting the  revenue,  but  it  is  only  in  a  case  where  your 
inspectors  are  not  satisfied,  ^and  ithdnik  that  some  of  the 
substances  iised  must  be  tested  ? — Yes.  A  certain  nuih- 
ber  are  dealt  wittli  at  local  labor aitori>es,  but  the  miajomity 
are  s^ent  to  L«nidon.  We  deal  wilth  some  sa-mples  at  the 
local  chemical  stations,  butt  we  have  nolt  a  grea,t  many 
of  them,  and  the  majoiVjty  are  sent  to  London.  Mv 
pouit  is  that  if  we  were  testing  in  martters  of  health  it 
would  moan  a  far  larger  number  of  samples  than  are 
necessary  for  the  jourpose  of  revenue.  It  would  never  be 
safe  for  us  to  assume  that  thdngis  were  going  right. 

6587.  A  small  proportion  of  all  the  material  comes 
to  London  and  is  tested  for  the  sake  of  the  revenue? — 
Yes. 

6588.  Buit  not  hitherto  for  the  proteetion  against  dele- 
terious i.ngredients  ? — No. 

6589.  Would  there  be  any  real  difiiculty  in  ordering 
that  every  sample  that  is  sent  for  test  to  the  Central 
Laboratory  in  respect  to  duty  shonld  also  be  tested  in 
respect  to  healthiness.  That  would  add  somewhat  to 
the  work  of  the  laboratory,  but  it  would  not  be  an 
enormous  expense  to  'test  specimens  that  yoiU  have 
already  in  hand  and  are  testing  parti  allv,  simply  m  aking 
the  test  somewhat  more  oamprehensive  and  inclu<ling 
a  test  agains/t  arsenic,  wliich  we  mow  iirnow  to  be  a  sulb- 
stance  that  beer  'i's  liable  to  contain  ? — M  it  wias  Limited 
to  testing  for  one  particular  poison  lUce  arsenic  I 
imagine  that  woti'ld  not  Very  seriousily  aifect  us.  But 
then  comes  the  question,  can  you  limit  it  to  one  thing? 
Nobody  suspected  the  presence  of  arsenic  a  year  ago, 
and  a  year  hence  something  else  may  be  found. 

6590.  Of  course  it  would  be  impossible  to  exact  a. 
full  chemical  analysis  of  every  product,  but  it  would  ntot 
add  greatly  to  the  lalbour  at  present  incurred  tO'  t*irt 
for  a  substance  We  now  know  to  have  entered  consider- 
ably and  injuriously  into  the  beer  -on  Avhioh  the  duty  is 
paid? — I  am  not  really  qualified  to  speak  on  thait,  and  I 
should  suggest  that  ^the  Commission  might  perhaps  ttake 
evidence  on  that  from  Dr.  Thbrpe,  the  Principal  of  tli« 
LaboTato-ry.    He  could  tell  you  at  once. 

6591.  We  hope  to  do  that  and  have  his  advice  upon 
the  maitter,  but  in  the  meantime  we  mav  take  it  ycu  do 
not  scf  any  constitutional  or  legal  difiiculty  in  extend- 
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Sir  H.  IF.  6656.  I  suppose  some  of  th)e  samples  of  beer  were 
Primroir,    fonmd  to  eomtai'ii  arseaiic'? — Neao-ly  all  of  those  that  were 

.    '  ~       suhinli.tted  for  destruction.    There  were  cases,  or  cer- 

y       •  tainly  one  case,  in  whidli  a  considerable  quantity  of 
beer  was  destroyed,  and  we  did  not  discover  any  arsenic 
ai  it.    Their  cheanist  had  discovered  arsenic,  but  the 
G'ovemment  laboratory  did  mot. 
Onlybeeis        6657.  Where  arsenic  was  found  an  a  large  quantity, 
on  which  re-  were  tlie   local   authorities   infornned? — No  ;  because, 
bate  claimed      I  explained,  the  esjamination  that  we  made  was  in 
were  tested,  respect  Ibo  the  beers  which  were  ,  conde'mmed  by  the 
brewe(rs  themselves. 

6658.  (Professor  Thorpe.)  They  were  all  beers  lodged 
for  rebate  in  consequence  of  contaiindng  arsenic,  or  df 
being  brewed  from,  materials  which  w'ere  known  to 
contain  arsenic  ? — ^Yes. 

6659.  (Dr.  Whitelegge.)  Tli'e  enquiry  did  not  x>roceed 
beyond  samples  taiken  from  breweries  by  reason  of 
being  known  to  contain  arsenic,  and  propoised  foT  de- 
Gtruotion  and  reiba*e? — 'Yes. 

6660.  You  mentioned  tlie  circular  issued  by  the  Local 
Gavernmenit  iBoaird  to  the  local  authorities? — Yes. 

6661.  THiiat  Was  issoi'ed  by  the  Local  Goivernment 
B'oard  on  the  iad'\iice  of  the  Board  of  Inland  Revenue  1 — 
No  ;  I  slliouid  not;  Hke  to  say  that. 

6662.  At  -alU  ©vents,  it  was  issued  by  the  Local 
Government  Board  ? — -'t  es. 

6663.  Has  the  Board  of  Inlaod  Revenue  ever  issued 
any  injstruations  in  comnection  with  the  arsenic  in  beer? 
—No. 

6664.  You  sug^gtested,  I  think,  that  tlie  local  authori- 
ties o'ught  to  be  primiarily  responsible  for  dealing  with 
tibe  sources  of  danger  to  public  health'? — ^Yes. 

6665.  You  are  thinking  of  the  finished  beer  ? — Yes. 

6666.  And  the  finished  beier  dn  tihe  hands  oi  the  re- 
taile-rs  1 — ^Yes. 
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6667.  Were  you  ooritemplating  furtilier  powers  for  the 
local  aiutliorities  to  deal  with  the  beer  before  it  reaches 
tlie  retailers  ? — I  see  no  reason  why  tihey  should  not 
b©  .allowed  to  have  sampiles  at  any  stage  of  manutfacture. 

6668.  Irrespective  of  looalifcy? — Yes  ;  within  their  own 
area.  The  iocad  auithority  aliould  have  power,  if  it  was 
thmiglit  necessary,  to  watch  over  the  manufacifcUTe  of 
beer,  as  well  as  over  the  disltribution  of  it. 

6669.  You  are  awai-e,  of  course,  tirat  no  such  power 
exists  now? — know. 

6670.  Would  you  extend  that  suggestion  to  the  mamu- 
faioture  o'f  beer  ingredienits  ? — TheA,  is  a  point  I  do  ntot 
feel  I  am  competent  to  speak  labout.  _  It  is  quite  con- 
ceivable that  it  imight  be  a  desiraible  thing  to  do. 

6671.  You  euggeslbed  further  that  thie  brewer  should 
be  required  <bo  obtain  a  oertifi-cat©  lof  purity  of  the  in- 
gredients, as  a  measure  of  protec'tion? — ^I  think  that 
w'oulld  be  a  good  thing. 

6672.  Wliait  would  happem  if  suidh  a  certificate  were 
given  inaicourately  ?  WSiat  miachin'ery  would  there  be 
fioT  enforcing  tlie  accuracy  of  such  a  ceitificate? — ^^one, 
as  things  are  now.    I  am  contemplating  legislation. 

6673.  But  assumiing  there  was  legisilation  requiring  a 
ceitificate,  and,  as  you  further  isuggest,  a  certificate  in 
prescribed  terms,  have  you  thought  what  machinery 
ought  to  be  brought  into  operation,  assuming  an  in- 
accurate certificate  to  be  given? — assume  that  penalties 
would  be  imposed.  We  did  sketch  out  the  sort  of  pro- 
visions that  might  be  put  into  the  law.  No  doubt  there 
would  have  to  be  heavy  penalties  attached  to  the  giver 
of  the  certificate. 

6674.  I  understood  you  to  say  it  would)  not  be  con- 
Tentent,  /at  all  events  to  the  Board  iotf  Inland  Revenue, 
to  undertake  any  exiten&ive  duty  oif  analysiis  of  samples, 
and  I  itihink  you  further  told  us  that  the  brewer  ought 
not  to  be  compelled  to  make  analysis.  The  local  autho- 
rities, as  the  matter  stands  at  present,  would  not  be  on 
the  brewers'  premises,  and  some  sort  of  provision  would 
seem  to  be  necessary  for  action  in  case  of  the  certificate 
being  wrong  ? — No  doubt.  WTiat  miight  be  done,  and  I 
thiiink  perhaps  woulld  not  be  a  'bad  ^hing  to  do,  would 
be  at  tlie  same_  time  to  give  powers  of  inspection  of 
the  mianufactonies  whene  these  glucoses  and  so  on  are 
711  ade.  There  are  woit  a  great  many  of  them.  They 
would  be  the  .people  who  give  the  certificate,  and 
therefoore  it  emight  be  well  to  place  lliem  under  some 
sort  of  observaifcion,  giving  power  to  enter  their  7>re- 
niises. 

6675.  If  the  local  authorities  had  power  to  enter  on 
Ihe  brewers'  premises,  would  they  not  have  the  great 


advantage  which  at  present  the  Board  of  Inland 
Revenue  ofiicers  have,  and  the  local  authority's  officers 
liave  not,  of  testing  from  a  large  bulk  ? — Yes. 

6676.  If  samples  are  taken  from  the  brewery,  is  there 
not  the  great  advantage  that  ithe  samples  can  be  taken 
from  a  laige  bulk? — ^Yes. 

6677.  As  masters  stand,  .and  without  the  local  autho- 
rity having  power  of  entry  to  the  'ibrewery,  or  manu- 
factory, are  we  not  placed  at  a  great  disadvantage,  first 
by  not  being  able  to  test  in  bulk,  and  secondly,  in  the 
case  of  beer,  by  the  very  large  bulk  of  the  iudividiual 
sample  they  have  to  take  from  the  retailer  ? — No  doubt 
that  Would  be  so. 

6678.  You  said  it  would  be  a  very  difficult  task  for 
the  Board  of  Inland  Revenue  to  undertcike  extensive 
sampling  for  the  proteotiion  of  public  heaWh,  but  it 
would!  be  possible  if  their  duty  were  limited  to  one  item 
such  as  arsenic  ? — ^Yes. 

6679.  Of  course  the  same  difficulty  of  volume  of  work 
woiuld  apply  equally  if  >that  were  done  by  the  local 
authorities  ? — No  dtoubt. 

6680.  What  iis  attempted  under  the  Sale  of  Food  a.nd 
Drugs  Act  is  not  tO'  cover  the  whole  ground,  but  to 
test  by  dnifrequent  isampling,  probably  not  one  in  a 
thousand  of  any  given  food  substances  ? — That  is  so. 

6681.  So  that  as  matters  sitand,  if  it  is  difficullt  for  the 
Board  of  Inland  Revenue  to  contemplaite  an  exitensiv© 
sampling  of  ingredients  dn  bulk  ot  food  in  bulk,_  it  is 
a'lmost  impossible  for  the  local  authorities  ? — ^I  thSnik  it 
would  be  much  less  difficult  for  the  iocal  a)u.thority. 
They  would  only  have  to  deal  with  the  breweries 
wtithin  their  own  area,  and  they  would  not  have  to  dea.l 
with  such  an  immense  number  of  samples  as  we  sih'ould 
have. 

6682.  You  mention  certain  substances  as  having  been 
approved  by  the  Board  of  Inland  Revenue,  and  certain 
others  having  been  observed.  I  did  not  quite  under- 
stand your  answer  to  the  Chairman  to  be  final  as  to 
the  .consideration  of  health  in  that  approval  or  refusal. 
Have  considerations  of  health  entered  into  the  deci- 
sion?— Yes,  to  this  extent,  that  if  any  of  those  sub- 
stances had  been  thought  to  he  dangerous  to  health  in 
tlie  quantities  that  they  would  be  used,  we  oould  have 
refused.    That  I  have  no  doubt  about. 
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6683.  Under  the  powers  of  the  Act  of  1988?— No  ; 
rather  under  the  Act  of  1885,  because  these  are  things 
that  are  added.  They  come  under  this  :  The  brewer 
is  prohibited  from  adding  any  matter  or  thing  to  beer 
except  finings  for  the  purpose  of  clarification  or  other 
matters  or  things  sanctioned  by  the  Coanmissioners  of 
the  Inland  Revenue."  When  they  want  to_  add  to 
finished  beer  something  for  the  purpose  of  priming  or 
preserving,  they  have  to  submit  the  substances  they 
propose  to  use  to  us,  to  know  if  we  should  object.  We 
should  object  strongly,  I  think,  to  anything  which 
could  be  regarded  as  undoubtedly  dangerous  to  health. 

6684.  Then  the  fact  that  you  do  take  public  health 
considerations  into  account  in  a  decision  under  that 
head  does  not  depend  in  any  way  on  the  reading  of 
this  doubtful  point  in  the  1888  Act?— No;  that  is 
quite  independent  of  the  1888  Act. 

6685.  Has  your  view  of  the  1888  Act  in  that  respect 
always  been  the  same? — ^Always. 

6686.  I  think  you  were  a  memiber  of  the  Committee 
on  Beer  Materials? — I  was. 

6687.  In  the  report  of  the  Coimmittee  there  is  one 
paragraph :  "  Moreover  the  Treasury  are  emiKwered 
to  prohibit  the  use  in  the  manufacture  of  beer  of  »ny 
substances  or  liquor  of  a  noxious  or  detrimental  nature. 
It  is  the  duty  of  the  chemist  employed  in  the  Govern- 
ment laboratory  to  keep  a  vigilant  watch  in  this  respect 
over  all  beer  brewed)  and  sold,  and  they  liave  ample 
opportunities  for  so  doing ;  but  it  has  never  in  prac- 
tice been  found  necessary  for  them  to  prohibit  the 
use  of  any  material  by  reason  of  its  detrimental 
nature,  the  prohibition  of  saccharine  in  1888  iiaving 
been  due  solely  to  reasons  affecting  revenue."  In  that 
paragraph  are  we  to  understand  that  the  "noxious  or 
detrimental"  are  held  to  apply  mainly  to  revenue 
considerations?—!  tliink  not  I  think  the  intention 
was  to  indicate  that  if  in  the  course  of  their  examina- 
tion of  material  the  Board  of  Inland  Revenue  had  come 
across  things  clearly  noxious  or  detrimental  in  their 
nature,  they  had  opportunities  of  observing  them,  and 
could  have  prohibited  them.  I  think  it  is  intended 
to  reassure  the  public  mind  as  to  their  not  being 
noxious  or  detrimental  substances  used. 
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6688.  Although  an  examination  has  been  made, 
none  have  ever  been  found? — Yes. 

6689.  I  see  Mr.  Bannister,  in  his  report  to  that 
Committee,  says  :  — "  The  samples  of  beer  and  wort 
tha/t  came  to  us  were  not  examined  except  for  the 
original  gravity.  The  samples  of  beer  and  wort  that 
came  up  to  us  are  divided  into  two  classes,  some  for 
the  determination  of  original  gravity  just  for  the  pur- 
pose of  checking  brewers'  returns,  but  others  are  actu- 
ally examined  for  the  purpose  of  seeing  whether  they 
contain  any  deleterious  ingredient.  Tliat  work  is  con- 
stantly going  on."  That  would  apply,  then,  to  the 
wholesomeness  and  absence  of  poisonous  ingredieiuts  ? — 
Tes,  I  do  not  understand  in  our  laboratory  that  we 
have  made  exhaustive  analyses  with  the  view  of  looking 
for  such  a  thing  as  arsenic,  for  instance.  I  am  not 
a  chemist  myself,  but  I  understand  in  analysing  you 
do  not  find  a  thing  unless  you  look  for  it,  and  I  do 
not  believe  the  laboratory  has  assiduously  looked  for 
such  elements  as  arsenic.  But  if  there  had  been  any- 
thing very  serious  there  would  be  an  opportunity  to 
find  it    I  think  that  is  all  Mr.  Bannister  meant. 

6600.  Having  found  that  arsenic  was  present  in 
beer,  and  in  the  glucose  from  which  some  of  that  beer 
was  made,  the  difficulty  that  the  Board  of  Inland 
Revenue  felt  was  that  the  arsenic  was  not  a  substance 
added  as  such,  but  was  merely  an  ingredient  of  the  beer 
ingredient? — It  was  a  pure  accident.  In  speaking 
as  regards  our  action  last  December  and  January, 
we  know  a  great  deal  more  about  the  thing  now  than 
we  did  then.  Even  then  it  appeared  more  or  less  an 
accident.  We  knew  it  was  not  distributed  over  the 
whole  country,  but  limited  to  a  certain  part  of  the 
country,  and  now  it  appears  it  was  limited  to  the  pro- 
duct of  one  factory. 

6691.  (Professor  Thorpe.)  I  think  I  should  like  to 
bring  out  one  or  two  points  which  I  daresay  Sir  Henry 
Primrose  would  wish  to  make  clear  to  the  Commission. 

rity  for  You  told  us  that  you  thought  it  was  no  necessary 
f  of .  duty  of  the  Excise  'authorities,  because  they  took 
article.  ^  tax  off  what  was  a  food  or  drink,  that  they  should 

necessarily  be  responsible  for  its  quality  or  purity? — 

That  is  my  view. 

6692.  There  is  no  logical  necessity  imposed  upon  it 
by  virtue  of  that  accident  ? — ^No. 

6693.  It  is  a  fact,  is  it  not,  that  the  Excise  takes  a 
revenue  off  a  number  of  proprietary  articles,  as  they 
are  called  ? — ^Yes  ;  patent  medicines. 

6604.  But  it  undertakes  no  responsibility  as  to  the 
character  of  those  things  ?' — Certainly  not. 

6695.  The  Revenue  authorities,  speaking  generally, 
do  handle,  for  fiscal  purposes,  considerable  quantities 
of  food,  the  Customs  for  example  ? — ^Yes. 

6696.  They  take  duty  off  such  things  as  dried  fruits, 
chocolate,  liqueurs,  wines,  but  in  levying  the  duty  on 
those  things  they  are  not  in  any  way  answerable, 
nor  do  they  take  any  responsibility  for  their  quality  ? — 
That  is  so. 

6697.  (Dr.  Whitelegge.)  Nor,  I  presume,  is  there  any 
paragraph  like  this  we  have  been  discussing  in  the 
1888  Act,  applicable  to  patent  medicines  or  other  sub- 
stances ? — Tlie  1888  Act  would  apply  to  the  patent 
medicines.  It  does  not  specially  mention  beer.  What 
it  really  says  is,  "on  any  article  liable  to  a  duty  of 


Excise,"  therefore  it  would  include  the  patent  medi-  Sir  H.  W. 
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6698.  [Professor  Thorpe.)  But  with  respect  to  the  in- 
tention of  the  1888  Act,  the  difficulty  we  had  in  con- 
sidering the  application  of  it,  I  believe,  must  be  that 
the  substance  which  was  to  be  prohibited  was  in  its  very 
essence  and  in  its  very  nature  detrimental — that  it  was 
not  accidental  detrimiental  contamination,  but  it 
was  like  coculus  indicus,  or  grains  of  paradise,  or 
quassia,  that  is  things  which  were  of  their  essence  and 
nature  detrimental  ? — ^That  is  the  view  which  has  always 
been  acted  upon,  and  held  at  Somerset  House. 

6699.  With  respect  to  the  question  which  Mr.  Cosmo  (Question  of 
Bonsor  put  to  you,  £is  to  the  willingness  of  the  Excise  rebate  on 
authorities  to  consider  favourably  an  application  for  unsound 
the  return  from  the  publican  of  the  spoilt  beer  or  beer, 
from  the  traders,  there  is  in  the  Customs  procedure  a 
somewhat  analogous  ease  as  regards  tobacco  which  is 

not  marketable — 'offal  tobacco,  for  example? — ^Yes. 

6700.  There  the  Customs  will  receive  and  repay 
the  duty  on  that  on  the  ground  that  it  is  not  of  any 
commercial  importance  ? — Yes. 

6701.  And  this  idea  that  possibly  the  Excise  might 
do  something  similar  in  the  case  of  unusable  beer  ? — ^Yes, 
that  is  a  very  parallel  case. 

6702.  In  the  answer  you  gave  to  Dr.  Whitelegge  re- 
specting the  action  which  we  might  take  in  superin- 
tending, or  even  that  the  local  authorities  might  take 
in  superintending,  the  output  of  tlie  glucose  and  invert 
works,  there  would  be  a  difficulty,  would  there  not, 
that  a  considerable  quantity  of  similar  material  is 
impoPted  ? — ^Yes. 

6703.  Therefore  the  character  of  that  material  could 
only  be  guaranteed  on  the  certificate? — That  is  so. 

6704.  In  the  case  of   imported   glucose,   the  local  Manufae- 
authority  or  the  Excise  would  have  no  means  whatever  t«re  of  im- 
of  controlling  the  manufacture  of  these  things? — No,  ported  glu- 
tliat  would  have  to  be  done  on  the  certificate.  cannot 

be  super- 

6705.  It  would  rather  lead  to  complications  to  have  vised, 
two  methods  of  supervising  the  genuineness  or  character 

of  the  same  product? — Yes;  I  think  it  would. 

6706.  {Sir  William  HaH  Dyke.)  With  regard  to  ad- 
ministration, may  we  gather  that  with  regard  to 
guaranteeing  the  public  against  a  catastrophe  such  as 
lately  happened,  you  could  easily  collect  certificates  of 
purity,  if  such  were  demanded?  Tt  would  not  bring 
any  extra  stress  of  v/ork  on  your  department  to  do  that  ? 
— No,  I  think  it  would  bo  quite  simple. 

6707.  But  if  we  endeavoured  to  press  you  further, 
and  if  the  guarantee  of  purity  by  test  is  to  be  de- 
manded of  each  ingredient  entering  the  brewery,  to 
place  this  on  your  Department  would  be  beyond  the 
scope  of  your  duties,  and  cause  a  dislocation  of  tlie 
work  of  your  Department? — That  is  my  view. 

6708.  And,  therefore,  whether  Parliamentary  action 
be  thought  necessary  or  not,  in  any  case  you  think  the 
onus  of  protecting  the  public  in  future  should  be  thrown 
on  the  Local  Government  Board? — I  think  that  would 
be  consistent.  They  are  already  responsible  for  non- 
exciseable  food  and  drinks,  and  I  do  not  see  why  there 
should  be  any  great  difference  made  as  regards  the 
exciseable. 
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Dr.  James  Campbell  Brown,   called  ;  and  Examined. 


6709.  (Chairman.)  You  are  Professor  of  Chemistry  in 
University  College,  Liverpool,  and  Victoria  University, 
a  d  Head  of  the  County  and  City  Laboratory,  Liverpool, 
and,  in  the  first  place,  you  have  some  results  of  analysis 
©f  various  substances  for  arsenic  to  give  us  ? — ^Yes. 

The  following  statistics  cover  a  period  of  two  months 
fnom  the  26th  November,  1900,  to  51st  January,  1901. 
They  iaclude  samples  received  from  inspectors  from  the 
Administrative  County  of  Lancaster,  thie  City  of  Liver- 
pool, and  the  Boroughs  of  Bootle,  Blackburn,  Blackpool, 
Barrow,  and  Preston, :  — 

Bee);  890  Samj^les. 

1  contained  1'5  grain  of  white  arsenic  per  gallon, 
1       „        1'35       ,,        „       „  „ 

1  )5  ^  )5  ^5  1  1' 

4       „  '75       „         „       ,,  „ 

3       „  '(ifj       ,,         „       „  „ 

1       11  0        ,,         ,,       ,,  ,, 


4  contained  "5  grain  of  white  arsenic  per  gallon 
1       »  -3        „         „  „ 

1  "  -28       „         „  „ 

2  „  -25  „  „  „ 
4       „  -2         „         „  „ 

4  „  „  „  „ 
9       »          -14       „         „  „ 

5  „  -11       „         „  „ 

3  »  -1         „         „  „ 
5       „  -07  to  -084 
2       „  -03  to  •0(1 

1  sample  made  from  malt  dried  with  best 
anthracite  and  afterwards  once  cleaned, 
contained  '014  grain,  was  the  largest  quan- 
tity passed  on  the  preliminary  qualitative 
analysis. 


52  accurately  aetermined. 
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in  brewing 
sugairs. 


Add  to  these  : — 

16  additional  samples  approximately  estimated  to 
contain  between  one-haK  grain  and  one  grain 
per  gallon. 

33  additional  samples  approximately  estimated  to 
contain  between  one-fifth  to  one-half  grain 
per  gallon. 

33  additional  samples  approximately  estimated  to 
contain  between  one-tenth  to  one-fifth  grain 
per  gallon. 

26  additional  samples  approximately  estimated  to 
contain  between  one-twentieth  to  one-tenth 
grain  per  gallon 

21  distinct  traces,  but  under  one-twentieth  grain 
per  gallon. 

116  detectable  but  negligible  traces. 

593  none  detectable  in  half-a-pint. 

Total  890  samples  of  beer. 

The  larger  quantities  were  all  before  6th  December.) 

During  February  1901,  a  total  of  133  additional 
samples  of  beer  were  analysed  :  — 

7  contained  about  one-tenth  grain  per  gallon,  or 
more  than  one-twentieth  grain  per  gallon. 
14  contained  very  distinct  traces  of  arsenic. 

[All  the  above  21  samples  were  from  the  County 
area.] 

112  contained  such  very  minute  traces  that  they 
were  considered  genuine.  Of  these  genuine 
samples 

68  were  from  County  area. 

34     „     „     City  of  Liverpool. 

10     ,,     ,,     small  Boroughs. 


112 


Samples  of  brewing  and  other  sugars  from  various 
sources. 

Brewing  sugars  : — 

1  black  glucose    contained  above   -131%  =  over 

9  grains  per  lb. 
1  glucose  contained  -115  %  arsenic  =  8'     grs.  per  lb. 
1  „        -098     „      „  6-72 

3  (1  glucose,  2  inverts)  contamed  "062  %  arsenic  = 

4-34  grs.  per  lb. 
1  glucose  contained  -037  "/o  arsenic  =  2-6  grs.  per  lb. 


•031 
•028 
•027 
•025 
■022 
•019 
•018 


2^17 
2' 
1^9 
1-75 
1-54 
133 
125 


,,       from  -015  to  •Ol  o/o  arsenic  =  1 
to  '75  gTs.  per  lb. 
1       J,         -  ,        -008  %  arsenic  =  •S    grs.  per  lb. 

1  (not  Bostock's)  contained  ^004  %  arsenic  =  ^28  grs. 
per  lb. 

1  glucose  contained  •OOS  „/"  arsenic  =  ^2  grs  per  lb. 

2  (not   Bostock's)  contained  •0C25  <>/»  arsenic  = 
•175  grs.  per  lb. 

25  in  all. 

37  others  contained  a  serious  quantity  of  arsenic,  but 
the  quantities  were  not  determined. 
2  others  contained  minute  traces. 

Total  64  contained  arsenic. 
70        , ,  none. 


,,    134  analysed. 

Other  saccharine  substances  : — 

195  samples  of  Jam 

Sweetmeats 
Syrup 

Cane  Sugar,  &c. 


I  During  3  months, 
\  1  December  1900  to 
1  March  1901. 


From  the  County   86 

„      »  City   75 

„     Blackburn       -       -       -       .       -       -  5 

„     Blackpool       -----  13 

„     Batrow   8 

„     Bootle   8 


Dr.  J.  C 

liiown. 
3  May  19 


195 


Malt. 


Forty-eight  samples  of  malt  from  private  sources  in  malt,| 
have  been  analysed  during  three  montlis.    All  except 
six  contained  arsenic  in  quantities  varying  from  a 
minute  trace  up  to  a  quarter  of  a  grain  per  lb. 

The  six  samples  of  malt  free  from  arsenic  had  all  been 
biTisihed  after  they  came  from  the  kiln. 

Six  additional  samples  of  malt  have  been  analysed  in 
March.  These  show  a  great  knprovenient.  The  largest 
quantity  is  "04,  or  l-25th  grain  per  lb.,  and  two  ooaitain 
only  the  minutest  trace — practically  nothing. 

Yeast. 

Nineteen  samples  of  yeast  were  analysed,  all  of  which  in  yeasfe 
(except  one)  contained  a  distinct  trace  of  arsenic.  The 
quantity  in  each  was  too  small  to  be  determined,  but  the 
average  quantity  in  the  18  samples  was  found  to  be  "015, 
or  l-67tli  grain  per  lb.  Tliey  included  British  and 
foreign  pressed  yeast  and  balm  from  a  brewery. 

Latterly  14  additional  samples  of  yeast  have  been 
analysed,  all  of  which  except  two  contained  similar 
quantities  of  arsenic. 

Sulphuric  Acid. 

I  have  analysed  six  samples  of  brown  oil  of  vitriol  in  Nicholj| 
obtained  from  Mes-srs.  Bostocks.  sulphur^ 

The  Sist  is  most  instructive,  received  on  27th  Novem- 
ber,  1900.  When  received  it  was  clear  and  brown, 
but  it  was  supersaturated  with  arsenic.  It  contained 
2'6  per  cent,  of  arsenious  oxide.  On  standing  in  a  cool 
place  for  som«  weeks,  with  occasional  disturbance,  it 
gradually  deposited  crystals  on  the  sides  and  bottom  oit 
file  bottle,  and  when  tiie  clear  decanted  acid  was  analysed 
on  the  17th  January,  1901,  it  contained  only  1^12  per 
cent.  a.rsenious  oxide,  the  rest  having  been  deposited  in 
the  form'  of  prisms,  presumably  rhombic.  When  th.ese 
crystals  were  placed  under  the  microsoope,  moist  with 
oil  of  vitriol  as  they  were,  and  a  drop  of  water  was  added 
to  dilute  the  oil  of  vitriol,  the  crystals  cleaved  into  octo- 
hedra  with  flat  sides,  while  some  dissolved  in  the  hot 
acid.  On  leaving  the  crystals  in  the  liquid  they 
gradually  grew,  ©specially  on  the  flat  sides,  and  in 
two  hours  they  were  large  and  perfect  octohedra. 

Photographs  sliow  the  tliree  stages,  though  much  less 
perfectly  than  they  were  seen  under  the  microsoope. 

Other  samples  analysed  in  1901  contained :  — 

1"92  per  cent,  of  arsenic,  including  crystals  deposited. 

2-56  per  cent.  ,,  ,,  ,,  ,, 

2-24  per  cent.  ,,  ,,  „  „ 

2-5    per  cent.  ,,  „ 

per  cent.,  of  which  1'9  was  in  the  clear  acid  and 
deposited. 

The  arsenic  in  each  case  was  purified  and  weighed 
precisely,  and  the  quantity  of  arsenious  sulphide  weighed 
from  11-32  grammes  of  acid  has  been  dissolved  and  re- 
precipitated  and  preserved  in  a  bottle  for  exhibition. 

All  selenium  was  removed,  as  well  as  other  impurities,  [^elenii 
before  weighing  the  arsenic.  Nicholsoi| 

Every  sample  of  acid  contained  selenium,  but  only  in  ^icid, 
very  small  quantities.    The  average  was  probably  about 
•005  per  cent. 

One  sample  contained  a  quantity  which  when  weighed 
was  -0046  per  cent.,  another  -0044  per  cent,  and  others 
smaller  quantities. 

If  the  selenium  was  present  as  seleiiious  acid  about 
221b.  selenium  or  401b.  selenious  acid  must  have  been 
delivered  to  Bostock's  from  1st  April  to  the  end  of  Octo- 
ber. 

Selenium  occurs  in  vitriol  chambers  chiefly  as  element 
reduced  by  the  sulphurous  acid  of  the  flues,  and  Glover 
towers.  The  small  quantity  dissolved  in  the  vitriol 
is  probably  selenious  acid,  and  it  is  removed  by  the  same 
process  which  removes  arsenic  industrially. 


• 
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Beer  made  from  partly-cleaned  malt  contained  l-30tli 
grain  arsenic  per  gallon. 

bViU.  You  nave  also  some  general  obKervations  on 
arsenic  in  beer.' — ihe  City  of  Liverpool  was  completely 
cleared  or  beer  made  from  Bostock's  sugar  before  18th 
December,  and  in  the  County  of  Lancaster  only  a  few 
samples  here  and  there  were  found  after  that  date. 
But  still  arsenic  did  not  disappear  from  the  beer  sold 
even  by  perfectly  reliable  houses,  whose  beer  was  made 
from  no  other  materials  than  malt  and  hops.  It  became 
necessary  to  trace  the  source  of  these  smaller  quantities 
of  arsenic.  The  barrels,  vats,  pipes,  and  other  plant 
of  the  breweries  had  been  cleaned,  and  were  found  to 
be  quite  free  from  arsenic.  Hops  and  finings  and  other 
incidental  materials  were  found  to  be  free  from  arsenic. 
Yeast  was  found  to  be  always  very  slightly  arsenical. 
In  some  instances  yeast  was  obtained  specially  from  a 
very  large  brewer  in  the  Midlands  brewing  solely  from 
malt  and  hops,  and  still  the  beer  made  with  it  was 
arsenical.  A  sample  of  that  yeast  was  found  to  be  as 
highly  arsenical  as  Liverpool  yeast  which  had  been  in 
contact  with  some  of  Bostock's  sugar.  Beer  from  the 
brewery  before  uemg  lined,  and  before  the  last  propor- 
tion of  hops  was  added,  was  found  to  be  more  arsenical 
than  the  finished  beer.  This  is  usually  the  case  when 
the  quantity  of  arsenic  is  small,  but  yeast  and  hops  do 
not  aiDpreciably  purify  more  highly  arsenical  beer. 
Vei"y  large  quantities  of  arsenic  break  down  the  yeast 
cells.  In  slight  cases  the  yeast  and  the  hop  residues 
from  which  the  beer  was  drained  off  were  found  to  con- 
tain some  arsenic,  even  when  the  finished  clarified  beer, 
as  sold,  contained  practically  none.  Hops  were  found 
to  be  free  from  arsenic,  the  exceedingly  minute  trace 
suspected  in  one  case  being  too  small  to  be  identified. 
Tlie  arsenic  was  in  all  cases  investigated  clearly  traced 
to  the  malt.  The  malt  used  was  found  to  contain  more 
arsenic  than  the  finished  beer  made  from  it.  A  sample 
of  beer  made  from  good  malt  which  had  been  dried  with 
the  best  fuel  was  found  to  contain  as  much  as  l-12th 
grain  of  arsenic  per  gallon  before  racking.  This  whole 
brew  was  destroyed.  Another  sample  w.'is  made  from 
very  similar  malt,  but  not  analysed  until  it  was  ready 
for  sale,  and  it  contained  only  l-70th  grain  ])er  gallon. 

Origin  of  Arsenic  in  Malt. — Barley  for  malting  was 
obtained  from  the  ship  and  from  the  quay,  and  from  the 
storehouse  before  mal'tins,  and'  was  found  to  be  free. 
Malt  from  Scotch  barley,  English,  Asia  Minor,  North 
and  South  America,  and  other  olaces  always  contained 
arsenic.    This  arsenic  was  traced  to  the  fuel. 

The  quantity  of  arsenic  in  malt  from  good  fuel  was 
usually  l-15th  grain  per  lb. 

The  best  quality  of  malt  was  dried  with  the  best 
fuel,  as  follows  :  — 

Anthracite  whicli  contained  only  -0075  ar.<enic  per  cent. 
Coke  Avhich  contained  only       -  •0035  „ 
and       -  •002.J 

But  this  was  a  very  exceptional  quality  of  oven  coke, 
limited  in  quantity,  and  it  is  probable  that  not  very 
much  malt  is  prepared  wnth  such  pure  fuel  as  this. 
Some  of  the  malt  dried  with  this  fuel  was  found  to  con- 
tain  -084,  or  l-12th  grain  of  arsenic  per  lb.  The  same 
malt  after  cleaning  ^brushing  and  screening)  contained 
only  -0126,  or  l-80th  grain  per  lb. 

Other  samples  were  found  to  contain  less  arsenic 
after  screening  than  before,  but  not  so  small  a  quan- 
tity as  should  be  ;  after  a  single  brushing  they  con- 
tained only  a  distinst  trace,  while  after  three  brush- 
ings  the  arsenic  was  almost  a  vanishing  quantity, 
although  arsenic  could  still  be  identified  from  lib.  of 
malt. 

Malt  Dust. — ^All  the  samples  of  dust  from  the  malt 
screens  contained  a  quantity  of  arsenic. 

Washings  of  MaH. — ^ilalt.  when  washed,  yielded  at 
once  practically  all  its  arsenic  ito  the  washing  water. 
The  method  is  not  available,  however,  for  cleaning. 

Eecent  Imprnvements  in  some.  Malts. — In  the  present 
year,  after  maltsters  had  been  warned  to  brush  their 
malt,  figures  which  were  obtained  from  malt  as  sold 
were  :  — 

■056,  or  l-18th  grain  per  lb.,  and 
•045,  equal  to  l-22nd  grain  per  lb. 

After  brushing  this  was  greatly  reduced  ;  after  triple 
brushir.;:  the  quantity  could  not  ibe  estimated.  It  is 
probable  that  most  of  ine  oeei-  aijainsr.  wnich  prnse- 

4576. 


cutions  have  been  instituted  in  the  County  area  since 
the  middle  of  January  have  been  cases  of  beer  contami- 
nated by  malt. 

Instances  of  Particularly  Arsenical  MaZi.— The  folloiw- 
ing  figures  have  been  obtained  by  precise  determination 
in  the  case  of  malt  dried  with  inferior  fuel :  — 

1  sample  of  malt  gave  l-9th  grain  arsenic  per  lb. 

1       )!       !)       )>         l-7th  ,, 

1       »       „  l-6th     ,,        ,,  ,, 

1  M        l-6th     ,,        ,,  ,, 

1  contained  as  much  as    l-4th     ,,         ,,  ,, 

Beer  which  we  are  credibly  informed  was  made  from 
some  of  the  above  arsenical  malts  contained  l-5th 
grain  of  arsenic  per  gallon,  a  serious  quantity.  I  un- 
derstand the  beer  was  destroyed. 

Screening  without  brushing  is  not  sufficient  to  re- 
move all  the  arsenic,  because  it  adheres  to  the  ekin 
of  the  malt. 

But  more  perfect  brushing  would  undoubtedly  re- 
move all  but  a  negligible  quantity. 

After  one  brushing  some  of  the  above  malts  came 
down  to  l-25tli  grain  per  lb. 

6711.  (Professor  Thorpe.)  You  have  had  the  opjDor- 
tunity  of  analysing  a  considerable  number  of  samples 
of  brown  oil  of  vitriol  which  you  obtained  from  Messrs. 
Bostock  and  which  you  have  reason  to  suppose  were 
of  Messrs.  Nicholson's  manufacture? — 1  do  not  know 

whose  manufacture  except  from  the  evidence  that 
was  given  at  the  inquests.  At  the  inquests  I  heard  it 
given  in  evidence  that  il  was  of  Nicholson's  manufac- 
ture, bitt  that  all  came  fr.jm  Bostock's. 

6712.  How  did  you  obtain  them  ? — Generally  the 
medical  officer  of  health  sent  one  of  his  subordinates 
for  them  to  Messrs.  Bostock ;  one  was  given  to  me  by 
Messrs.  Bostock  themselves. 

6713.  By  what  authority  did  the  medical  officer  of 
health  get  into  Messrs.  Bostock's  factory  and  take  the 
samples  ? — By  Dr.  Hope's  authority. 

6714.  Is  there  any  statutoiy  power  vested  in  Dr. 
Hope  ? — No,  he  had  no  power  to  go  if  they  had  refused 
to  admit  him.  But  they  did  not ;  they  were  perfectly 
willi'K'  to  give  any  facility. 

6715.  It  was  simply  an  act  of  grace  on  their  part  that 
you  got  samples  through  Dr.  Hope  ? — ^Entirely,  except 
m  one  instance,  and  in  one  instance  it  was  by  tie  per- 
mission of  the  official  liquidator.  That  was  the  last 
sample  I  got. 

6716.  Y'ou  give  the  details  of  the  analysis  of  the  oil 
of  vitriol  that  you  made  ;  speaking  generally  they 
were  practically  saturated  solutions  of  arsenious  acid 
in  oil  of  vitriol? — They  were  all  super-saturated  solu- 
tions. There  was  more  arsenic  tnaii  the  sulphuric  acid 
could  hold  permanently.  When  the  arsenic  was  first 
dissolved  it  was  in  warm  acid,  which  can  hold  a  larger 
quantity,  but  some  time  after  I  got  it,  almost  imme- 
diately after,  it  began  to  deposit  solid  arsenious  oxide 
on  the  sides  and  bottom  of  ithe  bottle,  and  that  process  of 
approaching  to  equilibrium  went  on  for  many  months.  I 
do  not  think  all  the  arsenic  that  should  come  out  in  solid 
is  out  yet.  It  is  gradually  being  produced.  Here  is  a 
portion  of  the  acid.  {Sample  put  in.)  When  that 
stands  a  little  the  acid  will  be  clear  and  brown.  That 
was  quite  clear  when  I  got  it. 

6717-8.  (Cliairman.)  Was  the  brown  oil  of  vitriol  sup- 
p.ised  to  be  intended  for  use  in  making  glucose  ? — It  was 
actually  used  for  making  glucose. 

6719.  I  thought  they  always  had  it  clear? — It  is  not 
necessary  to  be  clear.  There  is  no  harm  in  it  being 
brown  provided  there  is  no  aisenic  in  it.  There  may 
be  arsenic  in  it  while  it  is  clear,  and  there  may  be  no 
arsenic  although  it  is  brown. 

6720.  But  it  is  much  less  guaranteeable  being  pure 
if  it  is  brown  than  if  it  is  clear  as  water? — I  thinic  no 
more  nor  les?  guarantee  whatever. 

6721.  There  is  more  guarantee  if  it  is  clear  than  if 
it  is  brown  ? — I  think  not. 

6722.  We  were  told  by  one  witness  that  sulphuric 
acid  oufflit  to  be  clear  as  it  was  a  great  addition  to  the 
"uarant-oe  against  impurities  ? — There  is  a  fallacy  in 
that  wihich  T  wall  point  out.  What  lie  no  doubt  meant 
was  that  if  the  acid  has  been  purified  by  various  pro- 
'■esses  so  as  to  take  out  the  arsenie,  then   it  will  oe 

1  [ 
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clearer,  and  that  is  true  ;  but  it  may  be  made  clear 
/ithout  any  arsenic  being  removed,  so  that  the  mere 
!  leaiTiess  is  no  guarantee  whatever. 

6723.  And  the  brown  colouring  matter  of  the  brown 
oil  of  vitriol  may  be  quite  innocuous  ? — Certainly. 
Blown  oil  of  vitriol  of  the  old  kind  made  from  Sicilian 
sulphur  contains  practically  no  arsenic. 

6724.  And  what  is  the  material  that  gives  it  the 
brown  colour  ? — Traces  of  organic  matter  ;  dust  from 
the  air,  coal  smoke  in  the  process  of  burning,  straw — 
c,ny  thing. 

6725.  (Professor  Thorpe.)  A  very  small  quantity  of 
organic  matter  will  serve  to  tinge  the  oil  of  vitriol  and 
make  it  very  brown  ? — Very  small  indeed,  a  minute 
particle  of  sugar  will  tinge  a  whole  Winchester  of  acid. 

6726.  Does  your  knowledge  of  sulphuiic  acid  manu- 
facture enable  you  to  give  the  Commission  any  infor- 
mation as  to  the  probable  oi'igin  of  this  sulphuric  acid  ? 
—Yes. 

6727.  From  what  paiiticular  part  of  the  manufacture 
has  the  sulphuric  acid  been  probably  derived  ? — I  hav^ 
not  the  slightest  doubt  that  it  was  Glover  tower  acid. 

6728.  Why  do  you  say  you  have  no  doubt  it  was 
Glover  tower  acid  ? — Because  I  do  not  know  anywhere 
else  it  could  get  such  a  quantity  of  arsenious  acid  in  it. 

6729  {Chairman.)  What  are  we  to  understand  is  the 
substance  which  makes  this  as  thick  as  mud  and  with 
a  large  deposit  ? — Crystals  of  arsenious  oxide. 

6730.  This  has  come  from  the  acid  by  simply  leaving 
it  to  itself  ? — Yes,  and  it  has  deposited  some  of  the 
arsenic  which  there  was  in  excess  of  what  it  could  reitain 
permanently. 

6731.  Did  Bostock's  people  use  that  ? — They  used  it 
before  the  crystals  appeared,  I  expect. 

6732.  It  takes  some  time  after  it  cools  befoi-e  the 
crystals  appear? — Yes.  Arsenic  is  a  very  slow  sub- 
stance chemically  and  physically,  and  evidently  it 
does  not  come  out  of  super-saturated  solution  for  a  very 
long  time  indeed,  because  the  first  sample  that  I  re- 
ceived had  been  in  the  works  for  certainly  a  fortnight, 
])robably  much  more,  and  I  did  not  observe  any  crystals 
until  some  time  after. 

0733.  Several  weeks  ? — It  begun  to  deposit  perhaps 
within  a  week,  but  it  had  not  completed  the  deposi- 
tion two  months  afterwards. 

6734.  (Professor  Thorpe.)  Would  not  that  circum- 
stance rather  indicate  that  the  arsenious  oxide  was  in 
some  chemical  combination  with  the  sulphuric  acid  ? — 
There  is  a  compound  known  of  SO3  with  arsenious 
■  ixide,  and  I  believe  this  is  not  that,  although  I  have 
not  absolutely  proved  it.  My  evidence,  so  far  as  it  goes, 
is  two-fold.  First  I  tried  to  get  away  as  much  as  I 
could  of  the  adhering  sulphuric  acid  from  the  crystals 
v/ithout  using  water  or  altering  in  any  way  the  com- 
position, and  then  there  was  very  little  sulphuric  acid 
remaining  to  be  got  on  analysis,  not  enough  to  account 
for  the  compound  SO3,  As^Og.  The  second  piece  of 
evidence  is  this.  Here  is  a  photograph  of  the  original 
crystals  which  are  prisms  in  the  best  sample  I  have 
been  able  to  obtain.  You  may  not  be  able  to  repeat 
that  on  the  crystals  I  have  handed  in,  but  this  is  one 
sample  v/hich  was  particularly  fortunate.  On  treating 
the  microscopic  slide,  of  which  thait  is  a  phoftograph, 
with  very  little  water,  allowing  it  to  pass  below  the 
cover,  on  the  slide,  as  the  water  reached  the  acid 
crystals  and  diluted  the  acid — of  course,  a  little  heat 
■was  developed — a  part  of  the  arsenic  dissolved,  but 
the  majority  of  the  crystals  underwent  cleavage  into 
imperfect  octohedral  crystals.  Here  is  another  photo- 
graph showing  that  stage.  (Photograph  put  in.)  It  is 
not  so  good  as  it  is  in  the  microscope,  because  they  are 
a  little  shaken,  bub  you  will  see  there  the  remains  of 
some  prisms  that  have  cleaved  into  octohedra  with 
flattened  sides.  Leaving  that  under  the  microscope 
and  watching  it,  the  imperfeat  octohedra  began  to 
grow,  and  they  grow  particularly  on  the  flattened  sides, 
so  that  in  the  course  of  an  hour  or  two  they  are  larger 
and  perfect  octohedral  crystals.  Here  is  a  photograpJ). 
cf  a  more  advanced  stage,  showing  the  perfect  octo- 
hedra.   (Photograph  shoivn.) 

6735.  (Professor  Thorpe.)  That  fact  tlirov/s  no  light 
upon  the  nature  of  the  arsenic  in  the  solution  ? — No, 
except  by  inference. 

6736.  What  you  ai'e  illustrating  is  the  well-known 
fact  that  arsenious  oxi  ie  is  dimorphic? — Yes,  but  I  v/as 
-using  that  as  evidence  that  the  crystals  that  come  out 


are  not  the  compound,  but  the  arsenious  oxide  />,.. 
crystals  in  the  labile  form.  Br 

6737.  In  addition  to  arsenic  you  also  found  that  the  g 

sulphuric  acid  you  examined  contained  minute  quan-    "  1_ 

titles  of  selenium  ? — Yes.  Seleniun 

6738.  And  the  amount  vou  set  down  on  the  average  Nieholst 
is  about  -005  per  cent.  ?— Yes 

6739.  How  did  you  estimate  that  amount  ? — I  boiled 
the  sulphuric  acid  with  hydrochloric  acid  in  order  to 
convert  any  conceivable  selenic  acid  into  selenious  acid, 
and  I  then  passed  sulphurous  acid  gas,  and  got  a  pre- 
cipitate of  elementary  selenium,  which  I  collected.  I 
think  I  treated  it  with  a  little  aiiimoniura  carbonate, 
and  ultimately,  when  pure  and  dried,  I  weighed  it. 

6740.  You  have  no  doubt  in  your  own  mind  of  the 
identity  of  what  you  weighed  as  selenium  ? — None  what- 
ever.   I  proved  that  it  was  selenium. 

6741.  How  did  you  prove  it  was  selenium  ? — On  other 
portions,  not  the  portion  I  actually  weighed,  I  con- 
verted into  selenic  acid,  reduced  it  to  selenious  acid, 
then  I  converted  into  selenium  sulphide,  in  some  cases 
purifying  that  by  ammonium  carbonate  and  by  sul- 
phide of  carbon. 

6742.  Did  you  find  selenium  also  in  the  sulphuric 
acid  which  had  been  used? — Yes,  but  not  in  the 
elementary  state.  I  also  performed  a  colour  test, 
which  is  not  perhaps  of  much  value,  but  I  did  perform 
the  colour  test  wifth  codeine. 

6743.  In  this  particular  case  ? — On  some  of  it. 

6744.  But  you  do  not  attach  any  importance  to  that  ? 
— I  do  not. 

6745.  You  are  aware,  of  course,  that  a  large  number 
of  substances  will  give  preoise'ly  the  same  colour  ? — 
Yes. 

6746.  Even  arsenic  acid  itself? — But  having  heard  of 
this  being  used,  I  used  it  for  what  it  is  worth. 

6747.  Do  you  think  it  is  of  no  value  ? — ^I  do  not  think 
it  is  of  any  value,  but  I  have  no  doubt  about  the 
selenium. 

6748.  Did  you  make  any  search  for  selenium  in  the  No  sel(j 
sugars  ? — Yes.  found 

6740.  Did  you  find  it?— It  was  not  a  very  perfect  ^^iJ°H 
search :  it  was  an  afterthought ;  I  did  not  find  any.  ^ 

6750.  You  did  not  find  it  in  any  of  the  sugars  ?^ — I 
do  not  think  I  found  selenium  in  any  sugar.  I  cer- 
tainly failed  to  find  it  in  any  beer.  I  also  added  a  small 
quantity  of  selenious  acid  to  sugar  and  to  beer,  and 
afterwards  analysed  it,  and  I  found  that. 

6751.  What  was  the  amount  that  you  did  add? — 
■01  grain  selenium  added  as  selenious  acid  per  pound, 
equal  to  '00014  per  cent. 

6752.  Do  you  wish  the  Commission  to  believe  then  that 
had  selenium  been  j^resent  to  the  extent  you  indicate, 
you  would  have  been  able  to  find  it  in  the  sugar  you 
examined  ? — I  think  I  should.  I  do  not  wish  to  be  too 
positive  about  that  because,  as  I  said,  my  examination 
for  selenium  was  not  a  crucial  one.  I  did  not  work  it 
out  so  perfectly  as  I  should  have  done  had  I  tackled  it 
earlier.  For  instance,  I  am  not  prepared  to  go  into  a 
witness  box  and  declare  upon  oath  that  there  is  never 
any  selenium  in  the  sugar. 

6753.  The  sugars  that  you  did  actually  examine, 
apart  from  the  synthetic  experiment  you  made,  were 
those  Bostock's  sugars  ? — ^In  all  cases. 

6754.  But  did  they  contain  arsenic? — ^Large  quanti- 
ties of  arsenic.  The  figures  of  the  quantities  of  arsenic 
in  those  Bostock's  sugars  I  have  handed  in,  and  I  feel 
quite  convinced  that  there  was  not  so  much  as  "Oi  grain 
of  selenium  per  pound. 

6755.  Selenious  acid  or  selenium  ? — Selenium  in  any 
form  calculated  as  elementary  selenium. 

6756.  Have  you  anything  to  tell  the  Commission 
beyond  what  is  here  in  your  precis,  which  you  hand  in, 
as  to  the  modes  in  which  arsenic  finds  its  way  into 
beer  ? — There  are  two  sources,  the  arsenical  glucose  and 
the  arsenical  malt.    I  have  nothing  to  add  to  that. 

6757.  Now  we  come  to  the  method  of  testing.  You 
■state  at  some  length  your  modes  of  testing,  both  quali- 
tatively and  quantitatively,  for  arsenic.  Perhaps  you 
would  explain  in  detail  to  the  Commission  what  you 
have  to  say  on  that  point?— It  is  a  rule  in  my  labora- 
tory that  any  analyses  of  a  substance  in  such  a  condi- 
tion that  it  may  come  into  court,  shall  be  analysed  by 
two  difi'erent  hands,   generally  one  under  my  super 
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vision,  or  Mr.  Williams,  my  chief  assistant  and  col- 
league's supervision,  and  one  by  another  skilled 
chemist,  working  quite  independently,  and  further, 
•  if  possible,  by  two  dilferent  methods,  so  that  not  only 
do  we  have  two  independent  analyses,  but  the  check 
that  two  dilferent  methods  aiford  to  prevent  the  possi- 
bility of  an  error  slipping  through,  in  tlie  case  of  the 
arsenic  in  the  beer,  those  two  methods  were,  first  a 
purely  qualitative  test  which  gives,  carefully  per- 
formed, a  pretty  good  general  idea  of  quantity  within 
certain  wide  limits.  The  qualitative  test  is  to  take  a 
smalL  quantity,  not  200  or  250  cubic  centimetres,  but 
30  cubic  centimetres,  or  50  cubic  centimetres,  in  a  small 
flask  ;  add  10  per  cent  of  its  bulk  of  pure  hydrochloric 
acid,  which  has  been  tested  and  found  absolutely  free 
from  arsenic,  and  add  a  piece  of  thin  electrolytic  copper 
foil  about  5-16ths  of  an  inch  square  ;  Ixiil  vigorously 
on  a  sand  bath  for  half  an  hour  ;  pour  off  the  beer,  and 
note  the  appearance  of  the  copper.  If  it  is  not  thickly 
coated,  return  the  beer  to  the  flask  and  boil  for  another 
half  an  hour,  and  again  pour  off  an;!  examine  the 
co2:)per.  If  the  copper  is  now  thoroughly  coated  it  is 
removed,  washed  and  dried,  but  if  there  is  only  a  slight 
coating,  a  slight  tarnish,  it  is  returned  to  the  flask  and 
the  boiling  continued  with  the  beer  for  another  hour, 
that  is  two  hours  altogether,  then  removed,  washed  and 
dried.  If  the  copper  has  been  removed  before  the 
whole  of  the  arsenic  has  been  deposited,  which  often 
happens,  a  second  piece  of  copper  is  added  and  boiled 
for  an  hour,  or  whatever  time  may  be  necessary,  until 
you  are  satisfied  that  all  the  arsenic  obtainable  in  that 
way  has  been  removed  upon  the  copper.  The  reason  for 
not  continuing  with  the  same  copper  is  that  when  the 
deposit  becomes  thick  it  is  apt  to  scale  off  either  in  the 
flask  or  later,  when  it  has  been  transferred  to  a  tube. 
The  dry  copper  is  then  rolled  into  a  cylindrical  form 
and  introduced  into  a  clean  dry  tube  of  hard  glass, 
3-32n(ls  of  an  inch  diameter  internally,  or  about  that, 
about  22"  inches  long,  previously  warmed  in  a  flame. 
The  end  of  the  tube  containing  the  copper  roll  is  very 
cautiously  heated,  holding  it  first  about  an  inch  above 
one  of  the  flames  of  a  Bttnsen  rose  oumer,  turned 
very  low,  and  when  the  arsenic  has  left  the  copper,  it 
is  driven  slightly  up  the  tube  to  a  clean  part  by  holding 
the  tube  rather  nearer  the  flame.  During  the  sublima- 
tion the  tube  is  held  nearly  horizontally.  That  is  an 
ordinary  method  of  examination,  and  it  is  only  made 
very  precise  for  the  purpose  of  getting  an  approxima- 
tion to  a  rough  quantitative  idea. 

6758.  In  other  words  it  is  the  Reinsch  method,  of 
which  you  have  given  tis  so  full  details  of  the  way  you 
carry  it  out? — Precisely. 

6759.  Having  in  this  way  got  some  rough  idea  of  the 
quantity,  how  do  you  proceed  to  more  accurately  esti- 
mate the  quantity  '(—I  then  take  another  portion,  much 
lars^er,  a  litre  or  a  litre  and  a  half,  or  2  litres  if  possible 
of  the  beer,  and  analyse  it  by  Fresenius's  well-known 
method,  with  a  slight  deviation,  for  an  object  that  I 
will  mention.  It  li  evaporated  first  in  a  large  porce- 
lain dish  on  a  sand  bath  to  about  250  cubic  centimetres. 
The  dish  is  then  transferred  to  a  boiling  water  bath, 
75  c.c.  of  pure  u^jricentrated  hydrochloric  acid  added, 
and  th-n  2  gram.s  at  a  tim.e  of  potassium  chlorate,  with 
constant  stirring  until  a  thin  yellow  liquid  is  formed, 
and  then  a  further  2  grams  of  potassium  chlorate  is 
added,  and  it  is  allowed  to  cool.  When  it  is  cool  it  is 
filtered,  washed  and  evaporated,  so  as  to  get  off  the 
whole  of  the  chlorine  or  chlorine  compound  that  is 
evolved.  Again  it  is  allowed  to  cool,  and  saturated  with 
sulphur  dioxide  to  reduce  the  arsenic  to  the  arsenious 
acid.  The  sulphur  dioxide  is  evaporated  off,  and  then 
the  hot  solution  is  treated  with  sulphuretted  hydrogen, 
heated  in  a  water  bath  ultimately  to  nearly  expel  the 
sulphuretted  hydrogen.  It  may  be  necessary  to  con- 
tinue passing  the  sulphuretted  hydrogen  gas  for  hours, 
or  it  may  be  all  finished  generally  in  an  hour.  In  this 
case  an  hour  is  enough,  I  think.  Then  the  precipitate 
is  filtere.l  and  vrashed  to  free  it  from  chloride,  which 
is  very  impoitant  ;  and  it  is  digested  at  this 
stage  with  a  hot  mixture  of  2  volumes  of  5 
per  cent,  solution  of  ammonium  carbonate  with  1 
volume  of  10  per  cent,  solution  of  ammonium  hydrate, 
the  liquid  being  jwured  repeatedly  through  the 
filter.  This  is  for  the  purpo.<^e  of  dissolving  at  this 
staL^e  the  arsenious  sulphide,  and  getting  rid  at  once  of 
any  antimony  or  lead,  or  metals  of  that  kind  that 
iniii-lit  be  present  as  impurities.  The  usual  v/ay  is  to 
leave  that  till  later.  I  find  it  better  to  get  that  done  at 
this  stage.  Then  the  solution  is  evaporated  to  drvne=-^, 
the  .  residne-  moistened  with  fuming  nitric  acid  fret-, 
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from  chlorine  ;  the  solution  is  evaporated  to  dryness, 
and  the  yellow  residue  moistened  with  concentrateu 

sulphuric  acid  and  heated  m  a  water  bath  for  an  hour.   

To  the  thick  black  solution  thus  formed  a  few  sma.l     May  1901 

pieces  of  Swedish  filter  paper  are  added  to  render  th  j  

mass  pasty — this  is  taken  from  Fresenius — transferred 
to  an  air  bath,  and  heated  to  160°  centigrade,  taking 
great  care  that  the  heat  never  exceeds  170°,  until  the 
mass  is  friable  and  yields  a  colourless  solution.  That 
is  a  process  of  charring,  which  effectually  reduces 
arsenic  acid  to  arsenious  acid.  The  residue  is  then  ex- 
tracted with  hydroohlorlc  acid  dilute.  The  residue  is 
filtered  and  washed  with  water  containing  hydrochloric 
acid,  and  then  precipitated  in  hot  solution  with  the 
sulphuretted  hyurogen  again.  It  is  warmed  in  a  water 
bath  to  expel  the  excess  of  sulphuretted  hydrogen.  The 
precipitate  is  washed,  dried  and  digested  on  the  filter 
paper  with  bi-  ulphide  of  carbon  in  a  small  beaker, 
that  is  to  remove  sulphur  that  may  be  present  as  sul- 
phur, and  then  is  dried  and  digested  with  about  15 
cubic  centimetres  of  a  hot  mixture  of  ammonium  car- 
bonate and  ammonium  hydrate  as  before.  This  solution 
is  filtered  and  evaporated  to  dryness  in  an  accurately 
weighed  porcelain  dish  or  capsule,  carefully  dried  at 
fully  100°  until  the  weight  is  constant.  The  precipitate 
is  now  probably  pure  arsenious  sulphide.  If  it  is  not, 
It  IS  re-dissolved  and  the  whole  purified  again  and  re^ 
precipitated.  In  good  hands  that  is  seldom  necessary. 
If  It  IS  necessary  I  find  generally  that  the  we^c^hincr 
after  and  the  weighing  before  the  second  purification 
gives  exactly  the  same  figure. 

6760.  Would  you  kindly  explain  why  you  think  it 
necessary  m  the  case  of  beer  to  m.afoe  use  <fi  the  same 
i.rastic  method  of  breaking  up  the  orgamc  m.atter.  that 
yon  would  do  m  an  ordinary  toxicological  enquiry.  In 
tile  first  place,  perhaps  you  aniight  Itell  the  Commdssion 
tiow  far  you  think  there  is  any  direct  evidence  of  the 
formation  lof  any  combination  of  organic  matter  in  beer? 
— Th'ose  are  two  quite  difl^erent  queistiions. 

6761.  Perhaps  -it  would  be  better  to  begin  with  fii" 
direct  evidence  a.s  to  the  possible  occurrence  of  anv 
organic  ocimKnation  of  arsenLc  an  beer?— There  is  a 
little  ambiguity  in  the  phrase  "organic  combination." 
I  mil  ddvi-de  that  into  two  parts  if  you  will  allow  rie 
In  December  last  I  thourth^t  ;t  was  quite  a  possible 
thing  that  there  migiht  'be  some  tomipound  of  arsenic 
other  than  arsemioius  oxide.  MedieaJ  men  were  ex- 
pressing oon-s.idera.ble  doubts  whether  th«  poisoning  that 
took  place  was  due  to  arsenious  acid,  and  lyhether 
there  might  not  l>e  a  more  poisonous  compound  not 
known.  I  therefore  took  a  large  quantitv  of  a  certain 
barrel_  of  implicated  beer  and  distilled  it,  once  into  an 
acid  dish,  and  once  into  an  alkaline  flask,  and  examined 
both  of  these  for  arsenic,  but  I  found  nothing,  and 
I  am  satisfied  that  there  is  no  very  volatile  compound 
of  arsenic  present  in  beer.  There  is  no  cacodyle  or 
homologue  of  cacodyle.  Moreover,  the  odour  of  beer 
would  be  offensive  if  these  were  present,  and  I  am  quite 
sure  that  they  are  not.  Also,  I  did  not  feel  the  neces- 
sity that  medical  men  felt  for  supposing  that  there  was 
^-ome  extra  poisonous  body,  because  I  account  for  all 
they  feel  difficulty  about  in  another  way.  First,  the 
large  quantity  of  liquid'  very  easily  gibsorbed  brings  the 
arsenic  quickly  into  the  circulation,  and  it  all  acts  or 
gets  an  opportunity  of  acting,  whereas  where  they  ad- 
minister arsenic  in  the  ordinary  way,  or  particularly 
when  arsenic  is  administered  as  "a  poison,  a  portion  of 
that,  and  sometimes  a  very  considerable  portion,  never 
gets  into  the  circulation  ;  it  passes  out  through  the  foeces 
in  all  probability.  And  secondlv,  it  is  pierfectly  clear 
to  me  now  that  on  the  whole  the  quantiity  of  arsenic 
present  in  beer  ha.s  been  very  gemerally  and  verv 
greatly  tinderslbatedi,  so  that  the  quantities  that  have 
been  drunk  liave  been  much  sweater  than  medical  men 
suppose.  I  think  those  two  things  may  account  for  all 
that  they  find  a  difficulty  about. 

6762.  {Chninran.)  Th-ere  was  more  arsenic  than  the 
analysiis  had  shown?— y-es  ;  as  a  rule,  and  considerably 
more  than  the  med'cal  men  have  been  told,  or  that 
they  have  gathered  has  been  present. 

6763.  (^'^'^r  WUliam  Harf  Dyl-p.)  Do  you  mean  ana- 
lysed since  this  epidemic  or  previous  to  this  epidemic? 
— Since  this  epidemic.  Before  the  epidemic  they  did 
not  suppose  there  wa.s  any  arsenic  in  beer.  It  was 
exceedingly  difficult  to  con-viince  them  that  there  was. 

6764.  (Chairman.)  Do  you  think  that  probably  before 
the  epidemic  there  has  been  a  deleterious  amount  of 
arsenic  in  manv  beers? — Undoubtedly. 
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6765.    (ProfeMor  Thorpe.)  What  is  your  evidence  for 
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.thart.  lou  say  you  are  undoubtedly  oi  opinion  tdiat 
there  was  a  considerable  quantity  of  arsenic  in  beer 
before  the  epidemic  manifested  itself.  Is  that  w-hat 
I  gathered  you  to  say  ? — Yes,  in  some  beer. 

6766.  Wihat  is  the  evidence  you  have  of  that  ? — That  is 
a  somewhat  long  story.  In  the  course  of  tlie  examina- 
uon  of  the  imiplicated  beer  several  brewers  asked 
%  arious  ohemLsts,  including  myself,  to  help  tJiem  to  get 
the  larsenic  ^entirely  eliiminiated  from  theiLr  works,  and 
for  that  purpose  tliey  brought  sampleis  of  the  beer  before 
it  was  finished,  at  various  stages,  ifrom  the  vats,  and  1 
found  that  the  arsenic  did  not  disappear  so  quickly  as 
1  thought  it  ought  to  disappear  after  the  use  of  Bostock's 
^ugar  was  discontinued.  We  thouaiht  tihat  it  might  be 
arsenic  adhering  to  the  rate  and  various  pipes,  and 
otilier  poTibions  of  the  pianit.  That  was  carefully  inves- 
tigated. I  had  shavings  taiken  off  the  vats  and  every 
imiaginable  thing  exaniiined,  with  the  result  th-at  we 
found  that;  all  the  arsenic  had  been  completely  cleaned 
out  of  'the  plant ;  there  was  nothing  left  there.  Then 
we  tried  all  the  materials,  and  we  found  arsenic  in 
yeast. 

6767. _  {Chairman.)  In  yeast  that  had  been  used  before 
the  epidemic  ? — In  the  yeast  that  was  being  used  after 
Bostock's  sugar  was  discontinued. 

6768.  That  was  a  continuation  of  (the  yeast  that  had 
been  used  during  tihe  time  of  Bostock's  sugar? — At  first 
it  was.  TOien  they  discontinued  the-ir  own  yeast,  and 
sent  to  a  brewery  in  the  iMidllands  for  a  fresh  supply 
of  yeast  and  brewed  from  tihat,  and  pifilll  arseniic  was 
found  in  tJie  product.  I  th'en  asfced  for  a  specimen  of 
the  yeast  as  it  came  from  the  Midland  Brewery,  which 
was  one  tliat  used  iio  sugar  ot  any  bind,  brewed  solely 
from  malt  and  hops,  and  I  ifound  as  much  arsenac  there 
as  in  the  yeast  that  ihad  come  from  beer  that  had  been 
in  contact  with  Bostock's  sugar.  Tfiey  were  no  better 
for  getting  fresh  yeast  than  by  using  their  own.  We 
pursued  the  search  for  the  source  of  tTie  arsenic,  and 
very  soon  found  tliat  tIhe  source  was  malt.  Of  course, 
we  then  stopped  the  malt  and  told  the  medioail  officer. 
However,  he  did  not  require  to  take  any  steps,  for  the 
maltsters,  who  were  very  concerned  about  this,  came 
doiwn  by  the  next  train  wiitJi  specimens  of  their  barlev 
and  theiir  fuel.  Of  course,  we  had  to_ forbid  the  use 
of  the  arseniicalted  malt.  The  result  of  ttie  invesitigation 
and  the  eiforts  of  the  mailfcsters  was  Ithis.  I  will  give 
you  the  result  of  the  examination  of  tvioically  good  fuel. 
Anthracite,  which  contaiined  only  '0075  0(f  arsenioais 
oxide  per  cent,  land  coke,  which  oontaiined  only  •0035 
and  '0025  of  arsenious  oxide  per  cent.,  was  used  witHi 
certain  samples  of  malt,  and  the  malt  dried  with  that 
fuei,  wiiicii  :s  the  very  best  'fuel  in  Enffland,  contained 
■084  gra.ins  of  arsenic  per  pound — ^l-12fh  of  a  grain 
ner  pound  on  the  surface  of  the  malt.  That  was  what 
some  of  the  best  beer  was  being  bre'W^d  with. 

6769.  Was  that  malt  which  bad  already  been  brushed 
and  screened? — -No  ;  that  had  neither  been  brushed  nor 

677'"',  Would  it  be  brushed  and  screened  before  being 
used  by  the  brewer,  or  might  he  ignore  that? — Not  in 
that  case.  I  will  tell  you  the  result  of  brushing.  The 
same  malt,  a^fter  being  bru-hed  and  screened,  contained 
only  l-80lbh  of  a  grain  per  pound,  which  was  of  little 
consequence  ;  and  when  it  h.ad  undergone  the  process 
of  brushing  three  times  we  could  hardlv  detect — we 
could  just  detect  it — 'but  we  could  hardly  detect  the 
arsenic  at  all.  I  should  say  ihere  that  when  the  malt 
is  crushed  un  and  mash'ed,  and  thie  arsenic  extracted 
from  that,  you  do  not  get  the  whole  ;  some  of  the 
arsenic  so  combineis  with  the  organic  matter  that  you 
cannot  practicallv  get  it  out  unless  you  destroy  tihe 
whole  of  the  mialt,  which  is  >a  very  slow  and  tedious 
process,  and  quite  unnecessary,  because,  if  the  malt  is 
left  entire  and  washed  well  with  water  cantiaining  a 
small  quantity  of  alkaline  carbonate,  the  arsenic  d's- 
solves  quite  readily,  and  we  get  nractically  the  whole 
easily  in  that  way,  ^and  then  estrim.ates  of  the  quantity 
were  obtained  in  that  way. 

6771.  Wouild  the  washing  not  bring  it  out  from  the 
crushed  malt? — Not  entirely.  From  the  crushed  malt 
you  do  not  s-et  it  all  oiit  entirielv  bv  the  water.  Same 
is  lo«t  by  adhering  to  the  soled  matter  of  the  malt. 

6772.  {Professor  Tliorpc)  What  you  mean  to  say  is 
this  in  effect: — tihat  when  crreat  care  isuch  as  ynu  have 
mentioned  is  taken  in  the  TtrenaratDon  of  malts  from 
fuels  which  are  reasonably  free  from  rt^ch'c.  never- 
theless arsenic  can  be  found  in  the  malt  ? — Ye". 

6773.  And  you  infer  from  that,  that  inasmuch  as  malt 
of  even  Averse  character  as  regards  arsenication  must 
have  been  previously  used,  therefore  beer  containing 
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arseii..c  must  have  been  in  vogue  prior  to  tlie  epidemic? 
— Yes,  but  I  an*  more  precise  than  that. 

6774.  .r'hat  more  evidence  is  tJiere,  tuien,  as  to  the 
amount  ?— In  the  course  of  examination  of  other  samples  ^ 
of  beer  that  we  condemned  for  containing  arsenic  con- 
cerning which  the  brewers  declared,  and  with  truth,  I 
believe,  that  the  beer  was  brewed  entirely  from  malt 
and  hops,  we  asked  for  samples  of  the  malt,  and  we 
obtained  the  following  figures  from  different  samples  : 
l-9th  of  a  grain  of  arsenic  per  pound  ;  l-7th  of  a  grain 
of  arsenic  per  pound  ;  l-6th  of  a  grain  of  arsenic  per 
pound  ;  another  one  l-6th  of  a  gram  of  arsenic  per 
pound  ;  and  one  contained  as  much  as  l-4th  of  a  grain 
of  arsenic  per  pound. 

6775.  {Sir  William  Church.)  Were  those  unbrushed 
malts? — Tes,  -as  they  came  frwu  the  maltsters,  and  as 
ithey  were  being  used  by  .the  brewer,  and  beer  whiah 
we  were  credibly  informed  was  made  from  two  o'f  these 
arsenical  malts  eonitained  as  .much  as  l-5th  of  a  grain 
of  arsenic  per  gallon.  Of  cour&e,  that  beer  was  con- 
demned, land  lit  was  all  desta^oyed,  but  if  ijt  had  not 
been  interfered  with  that  would  all  have  been  sold  with 
a  guarantee,  probably,  tbat  it  iwas  made  from  nothinc 
but  malt  -and  hops  ;  and  if  tha^  was  occurring  several 
weeks  after  the  scare  was  made  public,  of  course  there 
is  no  doubt  it  was  happening  several  weeks  and  yeans 
be'ioxe  the  scare. 

6776.  {Professor  Thorpe.)  Do  you  wish  the  Commission 
to  believe  tiiat  beer  brewe-d  from  malt  and  hoips  under 
niormal  conditions  contains  as  miueh  as  l-5th  of  a  grain 
per  gallon  of  arsenious  oxide  ? — ^Yes,  it  did  sometimes. 

6777.  Do  you  thinlc  it  is  a  common  occurrence  with 
beer? — ^I  should  think  not  ;  I  should  think  it  is  a  very 
uncommon  occurrence,  but  if  malt  is  dried  with  gas 
coke,  as  it  sometimes  isi,  then  I  sho>uld  think  it  was 
very  likely  to  occur  in  such  malt  unless  it  were  carefully 
brushed. 

6778.  Have  you  reason  to  believe  that  evil  conse- 
quences would  result  from  drinking  beer  containing  as 
large  a  quantity  as  one-fifth  of  a  grain  of  arsenic? — 
Medical  men  say  that  serious  consequences  occur  from 
drinking  much  less. 

6779.  Is  there  any  evidence  of  the  occurrence  of  any- 
thing approaching  in  character  this  epidemic  dui'ing 
■f.he  last  forty  or  fifty  years  when  that  character  of 
beer  must  have  been  in  vogue  ?— That  is  a  medical 
question  which  I  am  not  qualified  to  go  into,  but  there 
is  undoubtedly  a  considerable  impression  arising  in  the 
minds  of  medical  men  that  some  of  the  symptoms  of 
what  they  call  peripheral  neuritis  that  had  been  ob- 
served before  the  epidemic  may  have  been  due — I  only 
say  may — to  arsenic  in  beer,  which  has  come  from 
other  sources  than  sugar. 

6780.  But  this  character  of  beer  that  you  are  men- 
tioning is  the  universal  type  of  beer ;  it  is  the  beer 
which  has  been  brewed  all  over  the  country  % — It  is 
very  seldom,  I  hope>  made  from  malt  which  has  been 
dried  with  gas  coke. 

6781.  {Sir    William   Hart  Dt/he.)  l5id  you  discover  Arsenicin 
what  fuel  had  been  applied  to  this  malt? — was  not,  malt 
of  course,  able  to  arrive  at  that.    The  maltster  was  diminishet 
naturally  very  reticent  about  that ;    but  I  have  no  since 
doubt  whatever  that  it  was  gas  coke  ;   and  I  may  epidemic 
say  that  he  has  since  then  discarded  his  process.  He 
has  also  changed  his  fuel,  brushed  the  malt,  and  has 
reduced  the  quantity  to  what  may  perfectly  w-»,ll  be 
neglected.    In  the  present  year,  after  maltsters  had 
been  warned  to  brush  their  malt,  figures  were  ob- 
tained showing  l-lBth  of  a  grain  of  arsenic  per  lb., 
1-22  of  a  grain  of  arsenic  per  lb.,  l-80th  of  a  grain  of 
arsenic  per  lb.,  and  during  the  last  month  the  quantity 
is  so  minute  that  I  sometimes  cannot  identify  it  froca 
a  pound  of  malt. 

6782.  {Professor  Thorpe.)  Does  this  finish  all  that 
you  have  to  say  as  to  the  evidence  that  there  may  have- 
been  a  considerable  quantity  of  arsenical  beer  in  exis- 
tence prior  to  the  epidemic? — Of  slightly  arsenical 
beer. 

6783.  I  do  not  quite  understand  why  peripheral 
neuritis,  then,  under  those  circumstances  should  not. 
have  been  more  widespread  than  it  apparently  has- 
been? — ^iMay  I  point  out  first  that  the  quantity  of 
beer  containing  so  much  as  from  1-lOth  to  l-Sth  of  a. 
grain  has  undoubtedly  been  a  very  small  proportion 
of  thp  total  made ;  secondly,  that  a  considerable 
number  of  maltsters  did  brush  their  malt  before  the- 
epidemic ;  thirdlv,  that  many  brewers  brush  their  ipalt 
somewhat  after  it  comes  from  the  maltsters.  All  these 
lessen  the  risk  ;  fourthly,  the  numiber  of  people  drink- 
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mg  a  very  large  quantity  of  bepr  is  quite  limited. 
Yuu  have  to  have  a  coincidence  of  five  things  before 
you  have  the  probability  of  neuritis. 

6784.  I  mTist  point  out  to  you  that  these  coincidences 
are  just  as  likely  to  happen  in  Bristol,  Plymouth, 
Southampton,  London,  or  any\\-here  ynu  like  where 
large  quantities  of  beer  are  drunk? — Tlien  I  would 
next  point  out  to  you  that  medioal  men  say  there  has 
been  a  considerable  prevalence  i.f  slight  peripheral 
neuritis  in  the  North  of  England  as  compared  with  the 
districts  round  London  and  8ci>tland.  In  places 
where  'beer  has  been  drunk  in  large  quantites,  three 
gallons  of  beer  a  day,  you  have  liad  peripheral  neuritis, 
and  the  question  with  them  is  ivhether  that  has  not 
arisen  from  tliis  imperfect  malt. 

6785.  (Chairman.)  Are  there  diiference^  between  the 
northern  districts  and  the  districts  round  London? 
Are  there  more  cases  of  excess  ni  beer  drinking  in  the 
North  than  in  the  South? — 1  do  not  know  that.  It 
is  very  difficult  to  find  out  liow  much  beer  a  person 
drinks     He  is  very  unwilling  to  tell. 

6786.  Are  there  differences  Ijetween  the  malts  in  the 
northern  districts  and  the  malts  in  the  southern  dis- 
tricts ?  Do  you  see  any  reason  for  supposing  that 
there  were  more  case  of  arsenii  in  the  northern  district 
malts  than  in  the  southern  dir-trict  malts  ? — I  have  no 
means  of  knowing  that,  beeaiise  I  have  had  no  experi- 
ence of  the  soutliern  malts  :  but  I  have  had  some 
amount  of  evidence  of  what  lias  been  sold  in  the  North 
and  in  the  Midlands. 

6787.  (Professor  Thorpe.)  To  bring  you  back  to  the 
point  which  we  somewhat^  departed  from,  you  told  us 
how  you  eliminated  in  yoiir  mind  the  possibility  of 
the  occurrence  of  cacodyl  or  anything  analgous  to 
cacodyl  as  a  form  of  orgnriic  combination  of  arsenic. 
But  you  said,  apart  fro'in  that,  you  had  reason  to 
believe  that  the  arsenic  was  in  some  form  of  com- 
bination with  the  organir  matter,  because  you  had  to 
destroy  that  combinatioti  by  the  method  you  have 
told  us.  What  is  your  evidence  for  that? — My  sup- 
position does  not  go  further  than  that  the  arsenious 
oxiae  Itself  is  comljined  with  organic  maitter,  and  is 
held  back  and  prevented  trom  being  precipitated  much 
in  the  'Same  wiay  that  iron  is  held  back  by  organic 
m^atter,  sugar  and  so  on,  from  being  precipitated  by 
amimionia.  It  is  not  necessary  to  suppose,  although  it 
may  be  true,  that  the  arsenic  is  combined  with  organic 
matter  in  the  same  way  as  iron  is  combined  in  ferro- 
cyanide.  It  is  quite  enough  that  the  arsenic  should  be, 
as  arsenic,  combined  <wit'n  organic  matter  in  some  way 
that  prevents  precipital  .nr..  I  do  not  know  further  than 
that. 

6788.  That  is  a  surmise? — No;  I  do  not  surmise; 
there  is  something  morp  than  that. 

6789.  But  you  surmise  to  that  extent,  viz.,  that 
there  is  some  agency,  which  you  call  organic  matter, 
which  keeps  the  arsenic  up  and  prevents  it  from  being 
thrown  down  by  the  ordinary  tests  which  chemists 
apply  for  its  discovery  ? — I  do  not  surmise  that.  That 
is  a  fact  which  I  find  by  experiment. 

6790.  Perhaps  y(.u  will  explain  to  us,  then,  how 
you  find  it? — ^Here  iS  an  example  of  the  evidence,  four 
ainalyses  for  comparison.  First,  an  arsenical  beer  that 
I  know  all  about  is  taken.  One  litre  of  the  beer  is 
concentrated,  is  acidulated,  heated  and  precipitated  by 
sulphuretted  hydrogen,  the  gas  being  passed  until  the 
laboratory  is  closed  for  the  day.  It  is  allowed  to  stand 
all  night,  and  then  it  is  not  quite  clear  in  the  morning. 
Then  the  -beer  is  filtered,  and  the  precipitate  is  ex- 
amined. The  filtrate  is  again  heated  and  treated  for 
nearly  a  day  with  sulphuretted  hydrogen  and  filtered. 
The  beer  filtrate  from  the  arsenic  deposit  is  again  treated 
with  sulphuretted  hydrogen  and  tire  following  day  that 
is  filtered,  and  the  precipitate  examined.  The  filtrate 
is  so  treated  for  a  third  and  a  fourth  time,  with  a  pre- 
cipitate in  each  case  more  or  less,  and  each  precipitate 
has  the  arsenic  estimated  in  it.  Finally,  the  filtrat?  is 
oxydised  to  destroy  the  organic  matter,  and  the  arsenic 
is  estimated  by  .precipitating  as  sulpihide  distilling  with 
hydrochloric  acid  and  weighing  finally  as  sulphide. 
T^ie  first  precipitate  yielded  "OOl  gramme  of  arsenious 
sulphide. 

6791.  When  you  say  the  arsenic  is  volatilised  by 
distilling  with  hydrochloric  acid,  do  you  mean  you 
treat  an  impure  sulphide  with  hydrochloric  acid  and 
distil  it?— Yes. 

6792.  Th.it  is  all  yoia  do? — I  treat  it  a-s  nearly  as  1 
eaai  by  the  Somerset  House  method. 


6793.  I  -Hould  like  to  know  exactly  what  yoa  do? — 
For  my  present  purpose  it  is  not  necessary  to  say,  1 
think,  how  I  do  it.  I  get  so  much  arsenic  by  any  re- 
liable way  I  do  not  lay  stress  upon  the  method  there. 
It  is  the  previous  part  that  I  lay  the  stress  upon. 

6794.  Pardon  me,  this  is  very  essential.  Yo'.i  get 
an  impure  sulphide  of  arsenic  which  you  purify  in  the 
mjiiiner  you  described,  but  not  fully  described.  I 
sihould  iij>.e  to  know  exactly  what  you  do? — I  was  only 
trying  to  save  time.    I  will  take  the  first  precipitate. 

6795.  Cannot  vou  shortly  describe  what  you  do  with 
those  arsenioal  precipitates  ?  They  are  all  of  the  same 
character? — The  pre.;ipitate  was  -v/ashed,  slightly  dried 
in  the  water  oven  for  an  hour  or  two  ;  the  filter  with 
the  precipitate  was  placed  in  a  distilling  flask,  and 
strong  hydroohloric  acid  added  with  ferric  chloride  and 
ferrous  sulphate,  and  was  then  distilled  into  water ;  a 
further  quantity  of  hydrochloric  acid  was  added  and  dis- 
tilled again  ;  and  this  was  repeated  until  there  was  no 
arsenic  left. 

6796.  That  is  all  I  wanted.  I  merely  wanted'  to  get 
certain  additional  details  which  you  have  now  given, 
which  you  did  not  give  before? — I  did  not  think  it  was 
nei^essary.  That  was  finally  obtained  as  arsenious  sul- 
phide and  purified,  dried,  and  weighed. 

6797.  Will  you  tell  us  shortly  what  wan  the  effect — ■ 
that  you  did  not  recover  all  the  aisenic  that  you 
knew  to  be  there  ? — The  first  precipitation  with  sul- 
phuretted hydrogen  yielded  "001 ;  the  second  yielded 
•0005  ;  the  third  yielded  no  arsenic ;  the  fourth  no 
arsenic ;  and  there  was  left  in  the  filtrate,  and  re- 
covered after  destroying  the  organic  matter,  '0055, 
making  a  total  of  "007  of  arsenious  sulphide,  which  cor- 
responds to  "39  grain  of  arsenious  oxide  per  gallon. 

6798.  What  was  known  to  be  there? — ^I  am  coming 
to  that.  In  the  second  experiment  a  similar  course 
was  pursued,  except  that  after  the  fifth  precipitation  a 
good  deal  more  hydrochloric  acid  was  added  before 
passing  tlie  «ulphuretted  hydrogen,  and  a  good  deal  of 
the  sixth  precipitate  was  obtained.  There  was  a 
seventlr  precipitate  obtained  before  the  final  filtrate 
was  taken  for  the  destruction  of  organic  matter.  The 
result  was  that  the  first  precipitate  yielded  '001  as 
before.  It  may  be  a  coincidence,  but  it  is  a  remark- 
able one.  The  second  one  yielded  "002,  much  more 
than  the  previous  one.  The  third,  fourth,  fifth,  sixth, 
and  seventh  yielded  no  arsenic,  and  there  remained 
recoverable  after  destruction  of  the  organic  matter  "004, 
which  brings  up  the  total  to  '007,  as  in  the  first  experi- 
ment. 

6799.  (Sir  William  Church.)  Av  ere  tiiiose  the  same 
beers  ? — The  same  beer. 

6800.  (Professor  Thorpe.)  Does  that  mea-n  that  when 
you  pass  successively  sulphuretted  hydrogen  and  allow 
the  liquid  to  stand,  and  filter  it,  you  get  the  arsenious 
sulphide  down  little  by  little? — No. 

6801.  Yes,  you  do.  Some  of  the  arsenic  remains  in 
solution  ;  but  notwithstanding  your  arsenious  sulphide 
is  coming  down  little  by  little  ? — No  ;  it  only  comes 
down  in  tlie  first  and  second  precipitations.  It  does  not 
come  down  in  the  third,  fourth,  fifth,  sixth,  and 
seventh  days'  passing  of  gas,  and  the  great  bulk  of  it 
remains  in  the  final  filtrate. 

6802.  (Chairman.)  So  that  you  get  fomr  by  your  final 
process,  whereas  the  previous  process  only  gave  three  1 
— Yes,  making  a  total  of  seven  milligrammes. 

6803.  That  was  all  you  could  get  out? — Yes,  in  the 
second  experiment.  In  the  first  experiment  we  got 
•0055  by  the  last  process,  and  only  ■0015  by  the  other. 
In  the  third  experiment  another  litre  of  the  same  beer, 
first  destroying  the  organic  matter,  gave  the  whole  pre- 
cipitate at  the  first  passing  of  the  gas  in  a  much  shorter 
time,  and  it  amounted  to  .007,  the  same  total  as  before. 

6804.  In  this  last  case  you  oxidised  the  organic  matter 
in  the  beginning?- — ^Yes,  and  then  you  get  the  whole  of 
it  at  once.  In  the  fourth  experiment  pure  beer  Vv-as 
taken,  and  •0052  gramme  of  arsenious  oxide  added  to  a 
litre  of  the  beer.  The  organic  matter -was  not  destroyed  ; 
it  was  acidulated,  heated,  and  the  gas  passed  direct,  and 
the  whole  of  the  arsenic  was  obtained  in  the  first  pre- 
cipitate. That  is  the  sort  of  evidence  I  have  that  the 
arsenious  oxide  is  compounded  to  some  extent  Vv'ith 
the  organic  matter  so  that  it  is  not  precipitated. 

6805.  (Professor  Thorpe.)  Is  what  you  wish  us  to  be- 
lieve ■tha.t  when  you  add,  we  will  say,  arsenious  oxicle  to 
finished  beer,  you  can  by  the  ordinary  well-known 
methods  recover  it? — >I  hesitate   to   take  the  word 
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"well-known  methods."    I  say  they  are  all  well-known 
methods. 

6806.  Your  method?— Tlh©  simple  method  without 
destruction  of  organic  matter. 

6807.  You  recovered  it  by  your  method  straight 
away  ?— I  recovered  it  by  simple  precipitation  as  if  the 
organic  matter  was  not  there. 

6898.  When,  however,  the  arsenic  was  brewed  with 
the  beer  you  could  not  recover  it  ? — That  is  so  ;  not 
nearly  the  whole  of  it.  It  may  have  been  due  to  the 
brewing  or  to  long  keeping,  or  it  may  have  been  due  to 
other  substances  that  they  add.  It  may  be  the  sulphite, 
or  it  may  be  any  conceivable  thing  ;  but  as  a  matter  of 
fact  the  beer  which  was  brewed  and  treated  irr various 
■vvays — ^we  do  not  know  how — and  that  was  sold,  did  not 
yield  more  than  a  fraction,  and  a  varying  fraction,  of 
the  arsenic  known  to  be  there,  until  the  organic  matter 
was  destroyed. 

6809.  You  say  somewhere  or  other  m  your  precis 
that  the  fact,  namely,  that  you  cannot  recover  the 
arsenic  from  the  beer,  has  been  known  to  jou  for  25 
years  ?— I  did  not  say  beer.    I  said  organic  matter. 

6810.  I  understood  you  to  say  that  the  fact  that  you 
could  not  recover  the  arsenic  from  beer  has  been  known 
to  you  for  25  years  ? — ^I  did  not  intend  to  say  beer,  but 
from  the  organic  matter  containing  arsenic. 

6811.  {Chairman.)  You  distinguish  between  ar- 
senious  acid  added  to  the  beer  in  one  experiment  and 
arsenious  acid  that  has  somehow  or  other  got  into  it 
in  the  brewing  or  manufacture  ? — What  I  mean  by  that 
is  exactly  this,  that  the  finding  of  all  the  arsenic  from 
a  mixture  which  anybody  makes  with  pure  beer  for  com- 
parison is  no  argument  in  favour  of  the  idea  that  you  get 
all  the  arsenic  by  the  same  method  from  what  you  call 
Bostock's  beer.  The  importance  of  that  lies  in  this, 
that  the  various  gentlemen  who  have  applied  various 
processes,  with  what  I  believe  to  be  incorrect  results, 
have  generally  used  the  argument  that  they  have  com- 
pared the  results  with  the  quantities  added  by  them- 
selves, but  they  have  added  those  quantities  to  beer 
already  brewed,  and  that  is  the  fallacy.  They  are  not 
justified  in  assuming  that  the  results  are  correct  when 
that  is  all  their  evidence. 

6812.  (Prof pssor  Thorpe.)  If  it  is  shown  to  you  that  no 
matter  whether  the  arsenious  oxide  is  added  to  the 
finished  beer,  or  whether  it  is  added  to  the  wort,  and 
the  beer  is  brewed,  and  the  results  are  the  same — sup- 
posing that  is  proved  to  you,  what  becomes  of  the  sup- 
position that  there  is  som.e  combination  formed  in  the 
process  of  fermentation? — That  evidence  is  not  crucial 
enough.  .It  does  not  disprove  the  fact  that  you  do  not 
get  nearly  all  your  arsenic  from  Bostock's  beer,  what- 
ever the  reason  may  be.  If  you  can  make  beer  to  which 
you  add  arsenic  and  can  get  the  whole  of  the  arsenic, 
it  does  not  prove  that  I  get  all  the  arsenic  from  Bos- 
tock's beer,  or  that  you  wou.ld  get  all  the  arsenic  from 
Bostock's  beer. 

6813.  It  proves  that  both  of  us  ought  to  ? — No,  I  do 
not  think  it  does.  It  proves  that  something  happens  in 
Bostock's  beers  that  does  not  happen  in  others. 

6814.  (Sir  William  Church.)  You  have  said  that 
"  when  isulphuretted  hydrogen  is  passed  into  acidulated 
arsenical  beer,  whether  concentrated  or  not,  only  a  por- 
tion of  the  arsenic  is  precipitated  ;  this  is  a  colloid  pre- 
cipitate which  does  not  coagulate  well,  and  it  is  very 
difficult  to  filter.  An  unknown  but  large  proportion  re- 
mains in  the  beer.  This  has  l^een  known  to  me  for  25 
years."  That  is,  I  think,  what  Di.  Thorpe  was  alluding 
to  ? — do  not  mean  beer  specially.  It  is  badly  worded. 
What  I  meant  there  was  that  as  applied  to  the  presence 
of  arsenic  in  organic  matter  generally,  and  not  specifi- 
cally beer,  that  fact  has  been  known.  I  did  not  ac- 
tually think  of  beer  25  years  ago.  If  I  had  I  should 
have  known  that. 

6815.  But  this  peculiarity  of  the  precipitated  sul- 
phide has  been  known  to  you  for  25  years? — Yes,  that 
peculiarity  of  the  sulphide  of  arsenic  and  the  fact  that 
you  could  not  get  it  from  organic  matter  without 
destroying  the  organic  matter,  has  been  well  known  to 
nie  and  others  for  more  than  25  years. 

6816.  (Chairman.)  Instead  of  the  words- "  arsenical 
beer"  in  this  statement,  you  would  substitute  acidu- 
lated vegetable  or  animal  organic  matter  containing 
arsenic? — Yes. 


acidulated  organic  liquid  matter  containing  arsenic,    j^^.  j 
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to  filter.    An  unknown  but  large  proportion  remaiiii 
in  the  beer.  This  has  been  known  to  me  for  25  years  ?  " 
— ^There,  if  you  put  "remains  in  the  liquid,"  take  out 
the  Word  "  beer  ;"  then  it  will  be  right. 

6819.  "An  unknown  but  large  proportion  remains 
in  the  liquid  ?  " — That  will  then  be  quite  right. 

6820.  (Dr.  Wliitelegge.)  That  would  not  be  strictly 
true  of  arsenic  newly  added  ? — In  the  case  of  this  test 
that  I  made  I  was  surprised  to  find  that  i  did  get  the 
whole  of  the  arsenic  down.  It  had  not  in  the  short 
time,  I  suppose,  under  the  circumstances  compounded 
itself  in  such  a  way  that  it  was  held  back.  It  is  a  very 
slow  thing.  It  does  not  compound  itself  quickly,  and 
does  not  come  out  of  the  compound  quickl}'. 

6821.  The  proposition  would  relate  not  quite  strictly 
to  all  arsenic  present  in  organic  liquid,  but  to  arsenic 
that  has  had  time  to  assume  some  change  ? — Some  un- 
known change.    I  do  not  know  what  the  change  is. 

6822.  (Sir  ITilliam  Church.)  I  understood  you  to  say 
to  Dr.  Thorpe  that  the  fact  of  his  being  able  to  recover 
the  whole  of  his  arsenic  from  beer  brewed  from  arseni- 
cal materials  would  not  satisfy  you  that  in  another  case 
of  a  beer  brewed  with  different  arsenicated  materials 
you  would  be  able  to  do  it  ? — The  experiment  he  alluded 
to  is  a  very  important  one  and  a  very  interesting  one. 

6823.  But  it  would  not  be  to  you  conclusive  that  the 
same  would  occur  under  all  circumstances  ? — No  num- 
ber of  negatives  of  course  can  disprove  my  positive, 
and  it  is  not  my  positive  alone.  These  four  experi- 
ments I  have  just  alluded  to  are  typical,  and  they  were 
very  carefully  done  by  undoubtedly  correct  methods. 

6824.  Had  you  any  further  experience  of  the  same 
sort? — -Yes.  there  are  some  others  which  are  not  quite 
in  a  fit  condition  to  be  sent  up  here  in  the  shape  of 
figures.  When  I  got  sufiicient  evidence  I  did  not  so 
further  for  myself.  I  am  quite  satisfied,  but  if  thi) 
further  details  will  be  of  more  satisfaction  to  you  I  can 
send  you  more  from  another  strength  of  beer. 

6825.  You  have  had  other  details  which  confirm  in 
your  own  mind  that  opinion  ? — Yes,  I  had  further  evi- 
dence which  IS  of  some  importance.  I  have  some 
dishes  here  which  I  should  have  produced  before. 
These  dishes  show  the  amount  got  in  the  different  pre- 
cipitations. 

6826.  (i'!hairman.)  What  is  the  yellow  matter  we 
see?— That  is  the  sulphide  of  arsenic.  This  dish 
shows  a  precipitate  which  was  before  the  Courts,  and, 
I  think,  will  be  again.  That  corresponds  to  l-5th  of  a 
grain  per  gallon. 

6827  (J)^.  Whildfgge.)  Tliese  actual  samples  were 
not  weighed  ?— That  was  a  sample  I  weished  in  the. 
porcelain.  It  was  carefully  dried  and  weighed  frpsli 
from  the  desiccator. 

6828.  (Chairman.)  How  did  you  weigh  this  precipi- 
tate, because  we  here  see  it  a  hard  coatuig  on  the  por- 
celain?— The  d'sh  is  carefully  dried  in  a  desiccator, 
taken  from  a  desiccator  and  weighed,  and  that  stufi"  is 
got  into  it  and  weighed  again. 

6829.  The  weight  of  the  dish  is  taken,  and  after  that 
it  is  weighed  with  this  precipitate? — Yes. 

6830.  What  is  the  actual  weight  of  this  precipitate, 
1,354  R.D.  ?— That  weighs  -006  gramme.  That 
was  from  1,500  grammes,  a  litre  and  a  half  of  beer. 
What  I  wanted  to  say  about  that  is  this,  that  other  gen- 
tlemen working  by  mirrors  and  other  guessing  methods, 
call  that  l-30th  of  a  grain,  l-15th  of  a  grain,  l-40th 
of  a  grain,  and  Somerset  House  return  it  l-30th  of  a 


6817.  This  statement  will  be  correct  then?- 
you  make  that  correction  it  is  strictly  right. 


-Yes,  if 


6818.  When  sulphuretted  hydrogen  is   passed  into 


6831.  (Chairman.)  And  you  find  it  to  be  l-5th  o:"  1 
grain? — find  that  amount  wh'ch  cori-esponds  to  l-5+li 
of  a  grain  per  gallon.  That  is  an  actual  case,  and  't 
was  that  which  led  me  to  go  into  all  these  details.  There 
is  a  corroboration  of  the  substantial  correctness  of  ihe 
figure  l-5th  of  a  grain  per  gallon,"  in  the  fact  that  I  was 
subsequently  informed  that  the  brewer  of  the  beer  was 
supplied  with  malt  by  the  same  maltster  who  suppl'cd 
the  two  samples  in  which  I  have  already  mentioned  we 
found  l-6th  and  l-9th  grain  arser,irus  oxide  respectively, 
and  which  corresponded  with  l-5th  of  a  grain  arsenious 
oxide  in  the  beer  which  was  brewed  solely  foro-m  them 
and  hops. 

6832.  (Dr.  Whitelegge.)  Would  you  say  that  whilst 
the  other  methods  of  analysis  may  omit  some  arsenic, 
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in  the  way  you  perform  the  experiment  there  cannot  be 
an  over-statement  i — That  is  an  under-statement,  be- 
cause I  lose  a  little.  In  comparing  the  two  methods 
I  find  such  figures  as  these,  -35  instead  of  "39  grains  per 
gallon.  I  lose,  therefore,  a  small  fraction  like  that. 
W^hat  I  say  is,  that  when  I  get  that,  and  produce  it,  and 
weigh  It  absolutely  pure,  there  is  at  least  that  amount, 
there  cannot  be  less,  unless  I  have  arsenic  in  my 
materials.  I  wish  to  state  to  the  Commission  the  precau- 
t  ions  I  take  to  prevent  error  from  the  materials  employed. 
First,  every  batch  of  every  re-agent  is  tested,  every 
AVinche«ter  quart,  or  every  bottle  of  hydrochloric  acid,  is 
carefully  tested,  and  if  there  is  the  slightest  trace  the 
bjttle  is  rejected  and  not  allowed  to  enter  the  place. 
Secondly,  blank  experiments  are  made  with  the  same 
quantities  of  exactly  the  same  ingredients  that  were 
employed  upon  that  beer,  in  that  experiment,  using  pure 
beer  in  the  same  quantity,  with  the  result  that  we  get 
a  blank  dish,  no  weighable  quantity  of  anything.  There 
is  a  third  corroboration  of  that,  that  with  the  same 
ingredients  we  have  estimated  much  smaller  quantities 
of  arsenic  in  both  beer  and  malt,  and  have  found  quan- 
tities as  low  as  l-70th  and  l-80th,  and  less.  Now,  if 
the  ijnpurities  came  from  the  inrp-edients,  we  should 
never  find  so  small  a  quantity  as  l-70th,  it  would  be 
impossible.  We  should  find  the  same  quantities  of  im- 
purity every  time.  Therefore,  I  think  the  evidence  is 
ab'jolute  that  at  least  that  amount  of  arsenic  was  present 
there. 

6333.  (Chairman.)  What  are  the  weights  of  the  first 
and  second  precipitate  in  experim_ent  A? — '001  gramme 
is  the  weight  of  the  amount  precipitated  on  the  porcelain 
there. 

6354.  One  milligramme  on  the  porcelain? — Yes.  You 
have  the  figures  down. 

6835.  I  wanted  to  know  the  weight  on  the  porcelain '? 
— -001  gramme  on  that  porcelain  from  a  litre  of  the 
beer. 

6836.  On   the   second   porcelain,  what  is  the  actual 
weight  ?— -002. 

6837.  Then  on  the  third,  fourth  and  fifth  we  have 
nothing  ? — Nothing. 

6838.  And  nothing  was  shown  in  weighing? — No. 

6339.  On  the  sixth  we  see  nothing  ? — That  is  after 
the  addition  of  more  hydrochloric  acid,  and  the  further. 
T>recipitation  of  sulphur  and  organic  matter,  and  there 
is  no  arsenic  on  the  porcelain. 

6840.  And  no  addition  to  the  weight  of  the  porcelain  ? 
— None. 

6841.  And  the  seventh  of  experiment  A,  was  that 
still  with  further  hydrochlor'c  acid? — That  is  simply  the 
filtrate  from  the  sixth,  and  there  is  nothing  there. 

6842.  Now  the  final  precipitate  ? — "004  gramme. 

6843.  Tlhe  weight  of  this  precipitate  then  is  four  milli- 
grammes?— Yes.  They  are  the  figures  I  gave  you  before, 
dish  A  is  the  second  experiment,  and  then  I  gave  you 
the  calculation  into  grains  per  gallon,  which  was  "39. 
It  is  the  same  for  B.  I  have  the  B  dishes  if  you  would 
like  to  see  them,  they  correspond  to  the  first  experi- 
ment vrhich  I  mentioned. 

6344.  Can  you  tell  us  the  smallest  quantity  of  rire 
cipitate  on  the  porcelain  that  you  can  weigh? — I  do 
not  think  I  can,  because  it  depends  on  the  balance.  I 
hare  a  balance  that  I  could  employ  if  I  wish  to  do 
it,  that  would  give  1-lOth  of  a  milligramme  or  less  ; 
but  I  do  not  think  it  necessary  to  use  that. 

6845.  Wliat  is  the  weight  of  the  porcelain  itself  ? — 
It  varies,  say,  19  grammes  for  a  large  precipitate,  and 
five  grammes  for  a  small  one. 

6346.  And  you  can  weigh  l-lOth  m'llitrramme  on  19 
grammes? — I  should  think  one  might  do  so,  but  I  never 
did  it.  I  do  not  trace  the  fractions  of  a  milligramme 
beyond  a  half  or  a  qu.Trter.  I  should  not  trace  my  or- 
dinary work  to  the  1-lOth  of  a  milligramme,  but  it  can 
he  done  when  desirable. 

6847.  Have  you  any  case  in  which  the  precipitate  is 
vip'ble,  and  yet  not  perceiitible  on  your  balance  in  this 
experiment? — No  yellow  precipitate. 

6848.  If  it  is  visible  at  all  you  would  be  able  to  weigh 
it  in  the  balance? — ^Yes,  in  that  experiment. 

6341.  Do  you  think  there  is  any  case  in  which  you 
could  weigh  it  in  the  balance,  and  yet  it  is  not  per- 
ceptible to  the  eye? — Not  the  arsenious  sulphide  ;  I  can 
^ee  aa  little  as  I  can  weigh  ;  but  I  think  I  ought  to  sav 
here  that  in  official  work  there  ib  always  the  check  of 


the  Reinsch  test.    I  will  give  you  a  very  important     jj^  J  C 
example.    In  some  of  the  evidence  that  has  been  given      Brown. ' 
before  you,  I  learn  that  you  were  a  little  concerned  — — ' 
about  a  certain  preliminary  report  that  I  had  made  re-  3  iVIay  1901. 
garding  a  sample,  calling  it  a  "  small  quantity"  in  one  rp   ,  r 
case,  and  saying  merely  "arsenic"  in  another.    When  aiienic  in 
I   came    to    the    figures    I    did    not    get    quite    so  beer 
much    from    the    sample    that    was    recorded    pro-  compared, 
visionaliy  a.s  simply  arsenic,  as  I  got  from  the  sample 
which  was  recorded  as  a  small  quantity,  and  I  was  not 
quite  satisfied  with  the  result,  because  it  did  not  quite 
agree    with    the    Reinsch  indications,  which  indicated 
rather  a  larger  quantity  from  the  one  recorded  as  simply 
arsenic  ;   and  I  repeated  the  analysis,  so  that  by  the 
time  the  case  came  into  Court  I  was  able  to  prove  a 
larger  quantity.     Some  had  been  lost  in  the  first  esti- 
nation.    There  is  an  illustration  of  the  use  of  the  second 
process  as  a  check. 

6850.  What  do  you  call  the  second  process  ? — The 
Reinsch  test 

6851.  What  you  stated  as  to  the  necessity  for  oxidis- 
ing away  the  organic  matter,  does  that  apply  to  the 
Reinsch  test  as  well  as  to  the  precipitation  test? — Not 
nearly  so  much.  I  think  we  do  not  quite  get  all  the 
arsenic  down  by  the  Reinsch  test,  but  we  get  a  very 
much  more  nearly  total  quantity  than  we  do  from  the 
Marsh,  or  by  simple  precipitation  by  sulphuretted 
hydrogen. 

6852.  The  precipitation  by  sulphuretted  hydrogen  is 
surer  than  either  of  the  other  two  tests  ? — For  quantita- 
tive purposes,  provided  the  organic  matter  has  been 
first  destroyed,  otJierwise  it  may  be  worse. 

6853.  So  that  the  Reinsch  test  is  not  so  much  affected 
by  the  peculiar  organic  afiinities  you  have  discovered? 
— Not  if  you  boil  long  enougli  ;  but  the  one  hour  generally 
employed  is  often  not  sufficient  unless  your  object  is 
to  fail  to  get  small  quantities  of  arsenic. 

6854.  What  about  the  organic  affinity  you  have  dis- 
cussed, and  the  Marsh  test  ?  Will  it  vitiate  the  Marsh 
test?— I  have  five  objections  to  the  Marsh  test,  of  which 
that  is  one. 

6855.  You  consider  that  the  Marsh  test  is  in  this 
respect  worse  than  the  Reinsch  test? — 'Immensely  so. 
Twenty  years  ago  it  was  my  duty,  along  with  another 
very  careful  and  reliable  chemist,  to  investigate  a 
series  of  murders  by  arsenic  in  which  there  were  many 
victims.  In  one  case  of  a  child  there  was  a  veiy  smiall 
quantity  of  arsenic.  We  applied  the  Reiaisch  .method 
and  we  applied  the  Marsh  meithod.  The  quanitity  wais 
far  too  small  for  weighdng,  a:nd  we  failed  to  get  evidence 
we  could  use  for  judioial  purposes  ibiy  the  Marsh  test. 
But  we  got  perfectly  clear  and  unmistakeabie  evidence 
by  the  Reinsch  method,  .and  on  that  we  gave  e\  idence 
in  Couiit.  I  instance  that  as  a  crucia'-l  te.st  made  under 
circumstances  of  a  tstro-ng  feeling  of  responsibility. 
Since  that  time  we  have  never  relied  Uipon  the  Marsh 
test  where  there  is  organic  matter. 

6856.  On  that  occasion,  did  yon  use  tlie  method  of 
oxidising  the  organic  matter? — ^Not  in  that  one  par- 
ticular body,  because  the  cjuantity  wa.s  much  too  S'lniall. 
In  the  case  of  other  bodies  at  the  siame  tri'al  we  did. 
We  used  very  much  the  method  I  have  described,  but  we 
we.nt  further,  and  i'n stead  cf  'sbopipc.niw  with  that  yellow 
precipitate,  we  oxidised  it  and  converted  it  into  arsenic 
acid,  and  precipitated  it  -as  aTsenaibe  of  silver,  which 
gave  a  further  link  in  the  chain  of  eyidence.  I  do  not 
go  so  far  as  that  in  beer  analyses  for  _two  reasons. 
iFirst,  we  have  got  our  corifLrmation  Jjy  the  octahedral 
crysitals  from  the  Reinsch  test,  and  that  is  confirmation 
'luailitatively,  and  the  yellow  precimitate  in  that  test  is 
an  exceedingly  good  one  to  show  to  a  magistrate,  or 
tn  this  Commission.  iHere  are  the  crystals.  (Tube 
shown.)  You  see  there  the  crystals  obtained  by  the 
Reinsch  method  from  an  ounce  of  beer  (No.  858),  and 
there  is  another  tube  containing  the  crystals  from  an 
ounce  of  heer.  This  is  the  porcelain  dish  858.  I  certified 
1-lOth,  'and  I  found  l-9th  really,  and  there  is  the 
arsenic  in  the  fomn  of  sulphide.  I  have  handed  you 
th..  rough  tube  containing  only  a  iporbion  of  thie  cr\-stals 
from  an  oiirce  of  the  beer.  You  could  not  possibly 
Broduce  those  crystals  in  such  quantity  from  an  ounce  of 
beer  if  there  was  not  at  least  1-lOth.  Two  other  gentle- 
men, found  l-80th  and  1-lOOth  of  a  grain.  Somerset 
House  certified  1-lOOth,  Dr.  Stevenson  estimating 
it,  of  course,  not  precisely,  can  easily  distins'ui.'^h  be- 
tween 1-lOOth  and  1-lOth  by  th?  Rein=ch  test  :  he 
annlied  b'lth  Eeinsch  and  MiarsJh  te'-ts,  and  he  .says  that 
from  these  he  makes  it  to  be  '17  of  a  grain  per  gallon. 
In  a  letter  to  me,  he  says  he  believes  that  these  esti- 
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Dr.  J,  C.  uia-tes  of  his  are  correot  within  20  per  cent.  If  you  take 
Brown.  20  per  €ent.  off  that,  you  still  have  l-7th  of  a  grain  per 
gailion  , against  my  1-yth. 

6857.  So  that  that  agrees  with  your  l-9th  ? — He  inaEes 
it  a  little  more  than  my  l-9th.  Then  to  Mr.  ]£.  W.  T. 
Jones,  a  very  careful  public  analyst  at  Wolverhampton, 
I  sent  a  small  quantity  only,  and  using  50  co.  in 
Reinsch's  method  he  als^  says  there  is  at  least  l-7th  ; 
so  that  there  is  Stevenson  by  Marsh  and  Reinsch,  and 
Jones  by  Reinsch  alone,  and  myself,  and  I  think  five  of 
my  assistants,  each  separately  getting  over  l-9th  by 
Reinsch's  test,  and  there  is  finally  my  precise  estimate 
in  that  dish  of  l-9th. 

6858.  How  much  was  the  amounlt  weighed  on  this 
disli,  A^o.  858? — "003  of  a  gramme  fiom  a  litre  and  a 
half. 

6859.  In  this  case  it  was  just  one  precipitation.  You 
had  taken  your  proper  precaution  of  ox-dation  before- 
hand?— ^Yes.    That  was  my  final  method  at  that  time. 

6860.  (Sir  William  Church.)  G-oing  back  to  wh.at  Dr. 
Thorpe  was  asking  you,  :s  the  slow  deposit  of  arsenious 
acid  irmn  sulphuric  acid  a  well  known  and  a  regularly 
recognised  fact? — ^ot  until  last  year.  No  one  has  ever 
seen,  as  far  as  I  can  ascertain,  anything  like  such  a 
quantity  of  arsenic  in  sulphuric  acid  before.  The  largest 
that  people  are  acquainted  with  is  about  l-5th  of  that. 

6861.  (Dr.  TVhitelegge. )  Even  in  Glover  tower  acid  ? — 
My  2-6  per  cent,  sample  is  called  the  record,  I  think. 

6862.  (Sir  TVilliain  Church.)  You  th.nk  it  is  quite 
possible  that  when  Messrs.  Bostock  had  this  acid  de- 
livered to  them  there  was  nothing  peculiar  in  its  appear- 
ance?— There  was  nothing  when  it  was  delivered  to 
them,  and  there  was  nothing  when  I  got  it  from  them 
first  on  the  27th  November  last.  It  would  not  have 
attracted  attention  then  as  being  anything  out  of  the 
way.  If  it  did  deposit,  it  would  not  be  seen  in  the 
carboys. 

6863.  With  regard  to  the  malts  you  spoke  of,  are 
you  well  acquainted  with  malt  from  different  parts  of 
the  country? — ^I  have  examined  malts  from  different 
parts  of  the  country. 

6864.  I  ought  rather  to  say,  with  the  process  of 
nialting? — I  know  something  about  it. 

6865.  We  have  had  it  stated  in  evidence  before  us 
here  that  the  south  country  maltsters  almost  all  use 
anthracite  coal? — Then  their  beer  will  be  undoubtedly 
purer. 

6866.  The  London  beers  have  not  been  found  to  have 
arsenic? — That  accounts  for  it,  but  at  the  same  time 
as  I  ,have  sJiown  you  even  in  anthracite  there  is  more 
arsenic  than  will  now  be  passed,  and  it  can  bo 
removed  in  tlie  same  wav  as  the  arsenic  from  worse 
fuel,  viz.,  by  brushing  and  poliishung  the  malt. 

6867.  I  suppose  that  care  taken  in  the  selection  of  the 
coal  would  almost  do  it? — I  do  not  think  you  will  find 
any  anthracite  quite  free  from  arsenic.  What  I 
examined  was  about  the  miiniramm  you_  will  find  ;  it 
was  a  very  good  antllrraciite  indeed.  There  is  always 
a  little  pynites,  and  it  comes  from  the  pyrites.  Of 
course,  we  are  now  much  miOTe  critical  than  we  should 
have  been  before. 

6868.  Is  it  not  the  case  flhat  gas  coke  is  apt  to  give  a 
disa^greeable  flavour  to  t'lie  malt,  so  that  you  cannot 
use  a  very  large  quantity  of  it? — ^I  am  told  thiat  th>p. 
public  will  have  the  fuel  dried  malt,  and  will  not 
have  beer  made  from  malt  dried  bv  hot  air  rr.d  net 
Tiy  fuel,  either  coke  or  anthracite.  That  is  what  brewers 
and  maltsters  alike  tell  me. 

6869.  It  has  been  given  in  evidence  before  us  that  if 
you  use  gas  coke  exclusively  for  your  fire  below  the 
malt,  it  gives  a  disagreeable  flavour,  and  that  you 
cannot  vei-y  well  use  pure  gas  cokf_? — I  hoipe  that  is 
true,  but  I  have  not  coime  -across  that  fact. 

6870.  That  might  account  for  -a  very  vaT-iable  amount, 
according  to  the  nroiDOi-tion  of  gas  coke  wlrioh  was  mixed 
with  oven  coke? — ^Certa'inly. 

6871.  You  would  agree  with  the  evidence  given  before 
us  that  oven  coke  is  less  likelv  to  contain  arsenic  than 

And  in  coke.  S^®  coke? — ^Yes,  the  figures  I  gave  ynu  were  for  oven 
coke,  and  thev  were  from  a  very  special  quality  of  oven 
coke,  that  is  limited  in  quantitv  and  used  onlv  by  the 
best  maltsters,  but  even  there  there  is  a  trac?  of  arsenic 
which  reouires  to  be  brushed  off.  I  insrst  upon  brnshiinn- 
■^ow.  and  the  maltsters  are  raipidly  adop-ting  the 
brushing  process. 

6872.  I  think  I  understood  you  to  sav  in  one  specimen 
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of  malt  you  examined  there  was  l-12th  of  a  grain  per 
pound  beiori>  brushing,  and  that  after  brushing  tho- 
roughly thero  was  only  l-80th  of  a  grain  per  pound? — 
Yes  ;  after  Ihe  third  brushing  there  was  I-8OU1  of  a     May  190i 
grain. 

6873.  Ttfiat  points  to  the  fact  that  screening  and 
brushing,  if  carried  o.ut  thoroughly,  will  almost  entirely 
remove  +he  contamination  of  .arsenic? — Quite  so. 
Screening  alone  is  not  enough,  but  fScreening  and  brush- 
ing is  enough. 

6874.  l'<iu  say  here  that  it  is  absolutelj'  essential, 
as  I  suin[iose  we  should  all  agree,  that  the  Legislature 
should  -^vovide  some  sample  and  efficient  means  of  fixing 
the  standard  of  arsenic  and  oither  things,  and  unless 
that  is  'lone  there  will  be  a  great  deal  of  useless  liti- 
gation and  want  of  uniformity.  For  practical  purposes, 
what  quantity  of  beer  do  you  think  sJiould  be  taken  for 
examiii'iHon? — ^I  ask  now  for  a  Winchester  half -gallon, 
and  I  like  ito  employ  for  tihe  quantitative  process  a  litre 
and  a  Jialf,  that  is  about  one  third  of  a  gallon. 

637.''.  (80  that  a  Winchester  half-gallon  gives  you  about 
44-  to  b  litres  ? — It  is  over  2  litres. 

6B'7'_i.  A  sample  has  to  be  divided  into'  three  parts, 
^!0  til -I I.  a  larger  quantity  would  be  required? — They  now 
ask  f'li.'  a  gallon  and  a  half,  but  where  they  cannot  well 
get  that  for  various  reasons,  they  take  a  gallon,  and 
we  c'lii  do  with  the  gallon.  One  part  goes  to  tlie  vendor, 
one  's  retained  by  the  inspector  for  iproduction  in  Court, 
and  i-'ue  comes  to  the  analyst,  and  from  that  one-third 
of  a  gallon  I  can  do  all  that  is  'neces.sary,  but  with  the 
smal  ler  quantities  of  arsenic  I  like  more  if  I  can  get  it. 

6877.  Do  you  think  that  is  sufficient  almost  for  prac- 
tical purposes  ? — 'Half  a  galloon  is  ample  for  practical 
purposes. 

'i878.  (Chairman.)  Do  you  evaporate  it  down? — For 
t'lc  (i[uantitative  analysis  I  evaporiate  it  down  to  a 
q'lanter  of  a  litre,  250  cc.  or  thereabouts.  That  is 
t'lc  uoncentration  of  from  four  to  six  j^arts.  For  the 
(tciusch's  test  it  is  far  better  not  to  evaporate  at  all, 
and  to  take  a  smaller  quantity,  because  in  that  way 
vou  get  a  more  delicate  distinction  between  a  small 
ri.iid  a  large  proportion  of  arsenic  in  the  beer.  Moreover, 
1 1,  is  objectionable,  on  the  whole,  to  take  the  200  cc.  that 
I  hi'  Brewers'  Committee  advised  ;  it  is  undesirable  for  the 
iid ministration  uf  the  Act  to  take  that  quantity.  It  is 
far  better  to  take  50,  because  every  particle  of  the  beer 
fiiust  come  in  contact  with  the  copper.  The  copper 
iloes  Tiot  extract  arsenic  from  a  pcnion  of  the  beer  a 
little  distance  away  from  it.  It  must  be  in  contact. 
There  is  no  attraction  like  the  mau;net  'or  iron.  It 
takes  far  longer,  and  there  is  more  chance  of  underesti- 
mating if  you  have  a  larger  quantity  of  the  beer.  Their 
method  was  employed  for  their  pui'poses,  because  they 
wanted  to  fail  to  find  a  small  quantity,  which  would  be 
passed  as  not  worth  bothering  about.  But  the  public 
analyst  ought  to  be  more  precise  than  that. 

6879.  (Sir  William  Church.)  I  should  like  to  know 
,your  opinion  of  what  has  been  stated  before  us  by  some 
witnesses  that  the  Reinsch  test  acts  better  in  beer  than 
it  does  in  water,  that  is,  that  the  arsenic  is  deposited 
more  rapidly  on  the  copper  in  a  solution  of  beer  than  it 
is  in  water? — I  do  not  find  that.  T  can  believe  that 
the  arsenic  may  begin  to  be  deposited  earlier  in  the 
beer  in  some  circumstances,  but  the  later  poi'tions  of  it 
will  not  be  deposited  so  quickly,  and  probably  will  not 
be  deposited  at  all.  You  fail  probably  to  find  the 
whole.  Certainly  it  does  not  come  down  so  well  at  the 
finish. 

6880.  (Chairman.)  In  respect  to  the  quantity  used, 
surely  the  Reinsch  test  would  not  lose  any  sensibility 
by  using  double  or  treble  quantities  of  the  beer  boiled  ? 
— It  is  apt  to  do  so  if  you  do  not  boil  sufiiciently  long. 

6881.  I  think  your  answer  confounds  two  distinct 
ideas.  One  is  getting  all  the  arsenic  out  of  the  beer, 
and  another  is  getting  as  much  as  the  beer  can  show 
on  the  copper.  Tf  you  take  a  gallon  of  beer  and  boil 
it  according  to  the  Reinsch  with  a  piece  of  copper  of  a 
given  size,  you  would  get  rather  more  on  the  copper 
than  if  you  only  take  50cc.  ? — Yes,  hnt  you  do  not  want 
to  get  so  much  as  that. 

6882.  You  want  the  test  to  be  as  sensitive  as  pos- 
sible ? — If  you  get  a  large  quantity  which  is  a  small 
fraction  of  the  whole,  from  a  large  quantity  of  beer, 
mat  IS  not  so  good  a  result  as  getting  nearly  the  whole 
of  the  arsenic  from  a  smaller  quantity  of  beer. 

6883.  Then  for  that  purpose  the  test  should  be  con- 
tinued, a  first  piece  of  copper  and  a  second  ? — Yes,  and 
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/.  C.  a  third,  fourth,  and  fifth,  until  you  have  exhausted  the 
mii.      arsenic  in  the  beer. 

r  1001.  bao4.  uiat  IS  done  there  is  reason  for  the  smaller 
  quantity? — If  that  is  done  the  larger  quantity  will  be 

no  disadvantage,  but  vi'hen  to  save  time  you  do  not  do 

that,  the  smaller  quantity  is  better. 

Cb85.  If  you  are  not  going  to  take  all  the  arsenic  out 

of  the  beer  by  the  Remscn  test,  then  the  larger  the 

quantity  ot  beer  used  the  better  ? — Yes. 

6886.  So  that  it  would  be  better  to  use  lOOcc.  than 
20  ? — Yes,  but  not  if  you  ara|  going  to  make  it  an  approxi- 
mately quantitative  process.  If  you  are  going  to  guess 
the  quantity  it  is  better  to  take  the  small  quantity. 

6887.  That  is  to  say  if  you  continue  it  until  you  take 
it  all  out  of  the  beer  ? — That  is  what  I  meant. 

6888.  But  then,  on  the  other  hand,  the  quantities 
you  get  out  will  be  too  small  to  be  perceptible.  If  you 
want  to  make  a  really  exhaustive  test  you  should  take 
a  large  quantity  and  continue  it.  Every  part  of  the 
beer  comes  in  contact  with  the  copper  ? — Yes,  but  I  can 
find  a  real  1-lOOth  of  a  grain  per  gallon  by  50cc.,  and 
that  is  delicate  enough. 

6889-90.  I  am  simply  questioning  the  idea  that  under 
any  circumstances  a  smaller  quantity  is  more  favourable 
for  the  Reinsch  test? — I  do  not  wish  to  press  it.  I 
prefer  50  now,  having  worked  with  200  for  two  or  three 
months.  I  prefer  the  50  as  the  result  of  experience, 
when  I  wish  an  approximately  quantitative  result,  not 
otherwise. 

6891.  Do  you  know  what  others  use? — 200. 

6892.  Others  do  use  the  larger  quantity  ? — Yes,  and 
I  have  come  by  experience  to  prefer  the  50  ;  the  rea- 
son being  this,  that  we  get  more  certainly  the  whole 
of  the  quantity  out,  and  a  man  who  is  in  a  little  hurry 
and  does  not  take  a  second  piece  of  copper  will  miss 
some  of  the  arsenic  in  the  200,  and  I  will  get  the  whole 
from  50,  and  the  whole  from  50  is  better  than  a  fraction 
from  200. 

6893.  But  nobody,  as  a  rule,  continues  the  test  until 
he  has  secured  that  the  whole  is  out? — I  think  he  ought 
to. 

6894.  That  is  an  important  point,  but  it  is  not  done 
according  tu  the  rule  that  has  been  given  as  having 
been  resolved  upon  by  the  experts  who  reported  for  the 
brewers  ? — I  know,  but  they  did  not  wish  to  find  very 
small  quantities.  That  is  why  I  mentioned  it  here, 
and  I  think  it  is  important,  because  the  whole  vahie 
of  the  test  beyond  the'r  particular  object  is  getting  as 
aearly  as  poss  ble  the  whole  out  of  a  certain  fixed  quan- 
tity of  the  beer.  We  do  not  want  to  get  a  large,  but  un- 
known, fraction  of  the  whole,  but  as  nearly  as  possible 
the  whole. 

6895.  Then,  I  understand  and  see  the  Tightness  of 
your  view.  When  you  get,  too,  such  small  quantities 
that  there  is  a  great  difficulty  in  weighing  them,  then 
clearly  a  larger  quantity  of  the  material  gives  you  a 
surer  result  ? — Yes,  but  for  my  weighing  process  I  do  not 
use  Reinsch  at  all.  For  my  weighing  process  I  use  the 
extraction  by  Fresenlus  method  destroying  the  organic 
matter,  and  for  that  purpose  I  wan/t  as  large  a  quantity 
as  possible. 

'  ■  .        6896.  (7)r.  Whitclegge.)  You  found  selenium  In  Nichol- 

son's  acid? — Yes,  in  all  the  samples  I  found  it. 
mum  .  .  : 

have     6897.  Did   you   notice   anything   peculiar  about  the 
colour  that  suggested  selenium  ? — No. 

6898.  It  is  not  necessary  then  for  a  characteristic 
colour  to  be  assumed  when  selenium  is  present? — No, 
because  the  selenium  is  there  as  selenious  acid,  and  that 
is  not  coloured.  It  is  selenium  element  that  is  coloured, 
or  the  sulphide.  I  am  glad  you  mention  that,  because 
I  have  brought  up  an  interesting  specimen  of  selenium. 
(Specimen  shown.)  That  is  a  specimen  of  selenium  got 
at  the  Glover  tower. 

6899.  (Sir  William  Church.)  Is  this  from  Bostock's 
acid  ? — No,  that  is  from  a  good  works.  I  did  not  know 
before  that  selenium  was  got  at  the  Glover  towers,  but 
I  am  told  it  is  skimmed  off  the  acid. 

6900.  (T)r.  IV hitch Qf/e.)  As  an  ordinary  source  of 
i^elenium? — No,  it  is  not  yet  utilised,  I  believe.  It  is 
elementary  selenium. 

6901.  As  a  fruitful  source  of  selenium? — It  varies 
with  different  ores.  It  is  not  found  in  the  flues  of  some 
works.  I  have  always  failed  to  get  any  in  the  flues, 
liut  it  is  got  in  the  Glover  towers.  As  the  fumes  go 
UT»  in  the  presence  of  plenty  of  sulphur  di-oxide,  the 
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sulpiiux  ai-oxide  reduces  any   selenious   acid  to  the  ,/.  c. 

eleiueiiLciry  form,  and  the  dilute  acid  coming  down  Broum. 

wasiies  mat  solid  selenium  out,  and  it  floats  on  the  acid   

at  tne  uotLom.  A  little  is  also  got  in  the  chambers,  but  ^  ^^">'  ^'^l- 
mucU  less  ihan  at  the  towers. 

690^.  Then  one  would  expect  to  find  selenium  or- 
dinaruy  in  sulphuric  acid  unless  it  has  been  removed 
by  purificat-un  ? — In  some  sulphuric  acid,  not  in  all. 
The  acid  is  spontaneously  purified  by  the  sulphur  dl- 
ox_de  in  the  Glover  tower,  and  the  process  of  purifica- 
tion is  merely  perfecting  in  another  tower  what  has 
been  already  begun. 

6903.  And  the  purification  intended  to  remove  arsenic  PaiiHcation 
would  at  the  same  time  remove  any  remaining  selenium?  of  sulphuric 
— There  are  several  methods  of  removing  arsenic,  but  acid  from 
the  best  one  will  also  remove  selenium.  arsenic  will 

6904.  What  method  is  that ?— Treatment  with  sul- 
phuretted  hydrogen  in  a  tower,  like  the  Gay-Lussac 
tower. 

6905.  That  removes  the  selenium  ? — Yes. 

6905.  Have  you  any  reason  to  think  that  analytic  re- 
sults from  the  same  barrel  of  beer  may  be  affected  by 
whether  a  sample  was  taken  from  the  upper  or  the  lower 
part  ? — You  are  thinking  of  a  piece  of  ev-dence  that  was 
given  by  some  other  analyst  to  Dr.  Sergeant,  and  I  can- 
not go  so  far  as  he  did.  But  there  is  this  foundation 
for  it  that  I  have  found  very  clearly,  that  there  is 
relatively  much  less  arsenic  in  cases  of  slight  con- 
tamination, after  the  beer  has  been  racked  and 
the  finings  added  than  there  is  in  the  original  vat  in 
which  it  has  been  brewed.  The  quantity  is  less  when 
the  beer  is  finished.  I  have  traced  that  to  the  small  quan- 
tities of  solid  matter,  finings,  yeast,  and  other  things  jj^  ,  uiav  lose 
that  are  mor^  highly  arsenicated  than  the  liquid.  I  have  arsenic  mi 
come  upon  tlie  further  fact  two  or  three  times,  that  keep  ng 
that  same  beer  which  was  better  after  it  was  racked 
than  when  it  was  in  the  vat  has  apparently  lost  almost 
the  whole  of  its  arsenic  some  weeks  afterwards  when 
it  has  been  sold  in  the  public-house — I  chanced  to  follow 
the  same  beer — and  I  can  onlv  attribute  that  change  to 
the  settlement  of  m'nute  solid  particles  of  the  yeast, 
malt,  and  finings.  They  throw  a  handful  of  hops  into 
the  barrel,  and  when  that  settles  it  takes  a  little  out. 
When  the  quantity  of  arsenic  is  large  I  have  found  the 
arsenic  in  the  hops  and  sediment,  but  I  could  not  make 
out  that  it  was  greater  in  the  solid  matter  than  in  the 
liauid,  and  therefore  did  not  sensibly  purify  the  beer. 
No  doubt  it  is  a  means  of  purification,  when  the  quan- 
titv  is  sufiiciently  small,  and  that  is  partly  how  I 
account  for  malt  slightly  arsenicated  yielding  abso- 
lutely free  beer. 

6907.  {Chairman.)  Is  there  not  a  danger  m  the  casks? 
".Vill  not  it  go  on  depositing  until  there  is  a  considerable 
quantity  in  the  casks? — Every  cask  that  goes  back  to 
the  bro'A"3ry  Is  carefully  purified  by  water,  soda  and 
steam  'successively,  and  there  is  not  a  trace  of  arsenic 
left  after  these  processes.  I  have  tried  that.  I  have 
a  sample  I  should  have  put  in  before,  when  speaking  of 
Bostock's  acid.  A  quantity  of  liquid  sulphuric  acid  equal 
to  the  total  liquid  in  that  bottle  vielded  the  amount  oi 
arsenious  sulphide  which  is  in  that  bottle.  {Specimen 
shown.) 

6908.  "WTiat  is  the  liquid? — It  is  water,  but  it  show^ 
the  bulk  of  the  11  grammes  of  acid  that  I  took,  anfl-  ' 
the  precipiltate  there  is  the  sulphide  of  arsenic  obtained'- 
frinm  it. 

6909.  This  selenium  I  see  is  marked  as  being  from., 
the  Glover  tower? — Yes. 

6910.  Where  wns  it  found? — It  was  skimmed  off  the 
acid  a.t  the  bottom  of  the  tower. 

6911.  Skimmed  as  the  scum  off  the  acid  ? — Yes. 
Bostock's  acid  we  believe  to  be  the  acid  from  the  bottom 
of  the  Glover  tower.  That  is  the  selenium  skimmed  off 
similar  acid  from  another  works. 

6912.  In  these  other  works,  did  that  selenium  get 
into  the  lacld  in  large  quantities? — It  oo'uld  not  be 
perceived.    I  failed  to  find  it. 

6913.  Although  it  existed  in  t.hat  ecum  to  sldm  it  off. 
there  was  not  enough  in  the  acid  to  show  at  all?— Tlia 
sulphur  di-oxide  in  the  Glover  tower  precipitates  it  all 
as  K./lementary  selenium,  and  it  is  skimmed  off  in  that 
foi-m,  and  never  goes  out.  Besides,  nobody  ought  to 
sell  Glover  tower  acid. 

6914.  What  is  done  with  the  Glover  tower  acid? — It 
is  u=ed  up  again  for  other  purposes  of  purification. 

6915.  (Dr.  Whitrhqqc.)  You  told  us  iust  *xow  of  the 
divergent  results  obtained  in  the  analysis  of  ono  pnr- 
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D,.  ticuiar   sample  ;    that   you   obtained   l-Sth,  and  Dr. 

/.  C.  Br'iirn.  ytecenson  something  which,  after  allowance,  came  to 

  l-7th,   and  other  results  were  w'dely  different  ? — Mr. 

.1  May  1001 .  .Jones  also  got  l-7bh. 

6916.  And  Somerset  House  only  found  1-lOOth  ? — Yes. 

6917.  Do  you  regard  those  results  as  satLsfaetory  for 
the  purpose  of  a  court  of  justice? — Tney  are  unsatis- 
factory, but  I  think  there  would  have  been  a  conviction  ; 
my  dishes  would  have  persuaded  the  magistrate,  I 
believe. 

6918.  Hut  as  a  matter  of  fact,  different  me<thods  were 
adopted,  and  they  led  to  divergent  results,  which  diver- 
gent results  would  have  been  before  the  court  who 
had  to  decide  ? — They  would  have  been  before  the  court. 

6919.  In  the  light  of  that  experience  and  others  of  the 
same  kind,  would  you  say  there  ougfit  to  be  some 

,  .-igreement  as  to  the  uniform  method  of  analysis? — To  a 
certain  extent  there  ought  to  be  an  agreement,  and  I 
'  should  be  perfectly  satisfied  with  tihe  des'truetiom  of 
the  organic  matter  before  starting  the  process  of  estimat- 
ing and  an  absolute  weigihing  of  the  arsenic  in  some 
form. 

6920.  You  would  be  in  favour  of  as  mucli  uniformity 
as  possible,  but  you  regard  the  preliminary  destruction 
of  the  organic  matter  as  essential  in  any  satisfactory 
method  ? — Yes  ;  there  ^are  two  or  three  methods  after 
lliat,  and  I  would  be  content  with  any  of  them.  One 
man  might  be  more  expert  with  one,  and  another  with 
another. 

6921.  You  speak  of  soma  samples  as  showing  such 
very  minute  traces  as  to  be  considered  "genuine." 
Wh?t  sort  of  a  standard  have  you  in  mind? — I  should 
not  like  to  say  tliat  any  beer  containing  less  tlian 
1-lOOth  of  a  grain  per  gallon  was  other  than  genuine. 

6922.  Yuu  would  return  a  beer  containing  less  than 
1-lOQtIi  as  genuine? — Yes,  I  think  so. 

6923.  In  an  official  certificate  ? — ^I  tliink  so. 

6924.  Would  the  medical  officer  of  health  or  whoever 
receives  that  certificate  understand  from  that  that  it 
was  absolutely  free? — ^None  of  the  medical  officers  that 
1  liave  to  do  with  would,  because  I  have  told  tihem  it 
does  not  always  mean  that. 

6925.  I  think  one  of  them  drew  the  conclusion  that 
it  was  entirely  free.  When  you  use  the  term  genuine, 
you  do  not  mean  it  to  be  inferred  it  is  entirely  free 
from  arsenic  ? — I  mean  that  it  is  practically  free. 

6926.  You  have  a  reservation  ;  you  do  not  mean  abso- 
lutely free  1 — No  ;  there  is  no  beer  in  whioh  I  oould  not 
geit  a  couple  of  crystals  if  I  evaporated  down  a  suffi- 
cient number  of  gallons. 

6927.  Did  you  advise  the  authorities  by  whom  the 
samples  are  taken  as  to  the  selection  of  samples  and 
the  quantity  of  samples  ? — Yes,  sometimes  ;  it  is  my 
duty  to  advise  them. 

6928.  The  Corporation  of  Liverpool  and  the  county 
authority  of  Lancashire? — Yes  ;  but  they  are  mot 
obliged  to  follow  my  advice. 

6929.  You  are  consulted? — Yes.  When  I  was  first 
aopolnted,  29i  years  ago,  the  Corporation  of  Liverpool 
through  the  Health  Committee  told  me  to  advise  and 
instruct  the  inspectors,  and  that  is  still  my  duty,  bu+ 
?''ic.'e  Dr.  Hope  b3cam2  Chief  Inspector — when  he  was 
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made  Medical  Officer  of  Health  he  was  made  Cr.'.e; 
Inspector — he  has  required  much  less  advice. 

6930.  But  you  do  confer  with  Dr.  Hope?— Yes,  Ir, 
telephone  nearly  every  day.  The  county  authorities, 
when  they  apjwinted  me  in  1875,  also  clearly  in- 
structed me  to  advise  the  superintendents,  and  par- 
ticularly to  tell  them  in  each  case,  whether  the  certifi- 
cate was  such  as  to  indicate  clearly  an  offence  or  not. 
That  is  still  my  duty. 

6931.  If  you  became  aware  of  any  danger  to  public 
health  ar.sing  out  of  such  a  matter  as  arsenic  in  beer 
it  would  rest  with  you  to  .advise  that  samiples  be  taken  ] 
— It  would  not  be  my  official  duty  to  do  it,  but  I  should 
be  expected  to  do  it,  and  I  should  certainly  do  it. 

6932.  Have  you  received  instructions  from  the  Local 
Government  Board  of  any  kind? — Not  from  the  Local 
Government  Board. 

6933.  You  make  an  -annual  and  quarterly  report  to 
the  Local  Government  Board? — I  make  a  statutory 
quarterly  report  to  eveiy  authority  for  which  I  aot, 
and  a  copy  of  that  has  to  be  made  out  by  their  office 
and  sent  to  the  Local  Government  Board. 

6934.  So  that  you  have  no  oflicial  communication  with 
the  Local  Government  Board  ? — Not  directly.  But  they 
send  me  a  copy  of  their  annual  reports,  and  get  copies 
of  my  quarterly  reports. 

6935.  Are  you  in  official  relation  with  tEe  Government 
laboratory  ? — ^No. 

6936.  And  neither  from  the  Government  laboratory 
nor  tihe  Local  Government  Board  have  you  received 
any  official  instructions? — No.  I  should  prefer  not  to 
receive  instructions  from  them.  We  have  liad  private 
coimmunicatlons,  and  oomiparing  of  notes  occasionally 
for  mutual  benefit,  which  has  been  very  useful.  There 
are  a  number  of  details  in  the  reports  that  have  been 
handed  to  you  by  Dr.  Sergeant  and  Dr.  Hope  which  are 
not  quite  correct,  partly  through  clerical  errors,  no 
doubt,  and  partly  because  my  first  returns  were  made 
upon  the  very  rough  qualitative  estimation  not  intended 
to  be  for  the  purposes  of  the  Act  ;  "  a  small  quantity," 
and  that  sort  of  phrase  was  used.  It  was  after 
the  first  quarterly  report,  before  I  had  better  estimates, 
and  therefore  the  medical  officers  have  not  in  all  cases 
got  the  better  estimates.  I  have  prepared  clear  details 
of  the  whole  for  the  different  authorities,  which  you 
might  like  to  have,  and  which  may  be  more  reliable 
than  what  you  received  from  them.  {Document  handed 
in.) 

6937.  {Sir  William  Church.)  Shall  we  be  able  to 
identify  these  with  the  tables  we  have  alrea-dy  got? — 
I  think  so.  I  have  put  them  in  such  a  form  as  would 
do  that.  In  addition,  there  is  the  Borough  of  Preston, 
which  they  do  not  know  about ;  there  is  the  Borough  of 
Blackburn,  for  which  Mr  Collingwood  Williams  acts  ; 
and  there  is  the  Borough  of  Barrow-in-Furness,  for  whicli 
he  also  acts.  The  Borough  of  Bootle.  for  which  we  both 
act,  had  all  its  beers  so  purified  by  the  action  of  the 
city  authorities  that  they  never  found  any  arsenical  beer. 
{Documents  put  in.) 

6938.  {Chairman.)  I  understand  you  have  some  sug- 
gestions to  make  to  us  as  to  administrative  questions, 
which  you  will  send  to  Dr.  Buchanan  for  incorporation 
as  an  Appendix  ?— Yes.    (See  Appendix  No.  15,  p.  36'2.) 
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6939.  {Chairman.)  You  have  held  the  position  of 
managing  director  to  the  Newcastle  Breweries  for  11  or 
12  years  I — -Yes. 

6940.  Is  that  a  large  trade  ? — Yes,  a  very  lai'ge  busi- 
ness ;  i^nvolving  nearly  two  millions  of  money  and  two 
iiundred  thousand  barrels  a  year  turnover. 

6941.  You  were  aliaiiman  during  two  years,  1899  and 
1900,  of  the  Country  Brewers'  Society? — Yes,  I  vacated 
iho  chair  in  December  last. 

6942.  And  you  are  Fellow  of  tKe  Institute  of  Chem- 
istry, and  worked  formerly  under  Dr.  Graham  in  Uni- 
versity College,  London  ? — les. 

6943.  You  have  practised  and  supervised  in  brewing 
operations  for  tfliirty-eight  years,  and  are  acquainted 
witlh  the  manufacture  of  every  class  of  beer? — Yes. 

6944.  I  understand,  with  the  great  experience  you 
have  thus  had,  you  wish  to  endorse  what  has  been  told 
us  about  the  dealirability  of  using  sugars  and  otiher 
adjuncts  in  brewing? — Fullj' ;  I  look  upon  them  as  a 
practical  necessity  for  modern  brewing — an  absolute 
necessity. 

6945.  Is  it  your  opinion  that  these  adjuncts  are  an 
advantage  to  the  brewer? — If  the  ad]unots  are  properly 
chosen  they  improve  tlie  quality  of  the  beer,  and  in 
some  oases  effect  economy,  but  not  so  much  in  all  cases. 

6946.  But  you  considea:  they  improve  the  quality? — If 
they  are  properly  chosen — ^deoidedly. 

6947.  An  incidental  advantage  is  the  shortening  of 
tlie  time  needed  to  brew  ? — ^Tlha-t  is  my  own  experience. 
I  have  been  able  at  Newcastle  to  turn  out  good  light 
beers  in  very  much  less  time  than  was  the  custom  of 
tihe  trade  formerly,  under  a  fortnight  a  great  deal  of  our 
beers,  and  three  weeks  the  longest,  and  of  course  the 
advantages  to  me  are  considerable.  I  have  been  able 
to  make  a  cellarage  accommodatuon  serve  now  for  three 
times  the  trade  it  served  for  twelve  years  ago. 

6948.  In  your  view  and  the  view  of  your  Society,  if 
adjuncts  were  prohibited,  more  foreign  barley  would 
have  to  be  used? — Unquestionably.  Foreign  birley  is 
the  one  substitut-e  that  we  can  look  to  in  the  ab- 
sence of  what  are  commonly  called  adiuncts.  English 
ba.r]ey,  except  the  very  finest,  is  not  fitted  for  use 
entirely  by  itself. 

6949.  The  British  barley  grower,  we  understand  in 
your  view,  would  not  benefit  by  Hie  prohibition  of 
brewing  sugars  1 — I  do  not  think  he  would. 

6950.  Speaking  on  behalf  of  the  trade,  you  would 
welcome  any  recommendation  which  would  safeguard 
the  public  against  any  possible  contamination  of  beer — 
for  insstance,  by  arsenic? — Certainly  I  would — any 
recommendation  which  would  safeguard  the  public  would 
protect  the  brewer  as  well. 

6951.  Whether  inlroduced  in  tlie  malt  or  by  brewing 
sugars? — ^Wherever  it  comes  from,  if  it  can  be  safe- 
guarded it  will  be  a  protectiion  to  us  as  well  as  to  the 
public. 

6(^52.  Can  von  tell  us  how  many  brewers  there  arp  i^- 
England  ?*nd  Wales  apart  from  Dubfican  brewers? — ^I 
cannot  give  you  any  figures  later  than  S«ptember,  1899. 
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and  in  that  year  tiliere  were  about  6,796  brewers  alto- 
gether, and  a  large  proportion  of  those,  very  nearly 
5,000,  were  practically  i^ublican  brewers ;  so  that  the 
brev-'ers  of  any  importance  were  only  some  1,800.  Of 
those  300  are  small,  the  general  result  being  that  there 
are  only  some  1,400  brewers  of  any  importance. 

6953.  Brewers  other  than  publicans  ? — Yes,  in  Eng- 
land, and  of  those  very  nearly  half  are  members  of  our  ^'J.^.^ypJ.s  lue 
Society.    My  reason  lor  wisihing  to  state  tills  is  that 
statements  are  being  constantly  made,  and  Mr.  Oiaplin  to  malt,  but 
himself  in  the  House  made  a  similar  statement,  to  the  their  output 
effect  that  the  great  majority  of  the  brewing  trade  do  is  small, 
not  use  adjuncts,  and  that,  of  course,  was  intended  to 

convey  the  impression  that  the  use  of  adjuncts  is  in 
the  minority  in  quantity,  whereas  it  is  only  in  the 
minority  in  number  of  brewers.  The  5,000  publican 
brewers,  who,  of  course,  are  a  very  large  proportion  in 
number,  only  use  3'8  per  cent,  of  the  total  brewing 
materials  used  in  the  Kingdom.  Tliey  are  a  perfectly 
insignificant  minority,  and  do  not  in  any  way  repre- 
sent the  brewing  trade. 

6954.  Do  tlie  publican  brewers  use  brewing  sugars? — 
To  a  very  small  extent. 

6955.  (Jir.  Cosmo  Bonsor.)  Those  are  the  Excise  sta- 
tistics?— Yes.  I  have  put  in  fuller  papers  in  sending 
my  proof  to  Dr.  Buchanan,  but  they  are  public  figures. 
There  is  nothiing  at  all  that  cannot  be  got  at  in  the 
ordinary  way. 

6956.  {Chairman.)  How  many  brewers  to  your  know- 
ledge use  no  malt  adjuncts? — I  could  not  say  that.  You 
may  safely  take  it  that  a  great  proportion  of  publican 
brewers,  tlie  small  brewers,  use  none,  but  of  the 
balance,  the  important  brewers,  I  should  say  there  are 
very  few  indeed  who  use  none,  but  I  could  not  give  you 
figures. 

6957.  Are  any  of  the  publican  brewers  members  of 
the  Country  Brewers'  Society  ? — No,  they  would  scarcely 
be  eligible.  The  Country  Brewers'  Sooiety  is  supposed 
to  represent  the  wholesale  brewing  trade  of  the  country,, 
not  including  Burton  or  London,  and  one  or  two  other 
important  districts,  such  as  Manchester,  where  they 
have  their  own  large  and  important  societies,  indepen- 
dent of  the  Country  Brewers'. 

6958.  Can  you  give  us  a  sitatement  of  the  action  taken  ^g^jQjj  ],.^ 
by  the  Country  Brewers'  Society  with  regard  to  arsenic  Counlrv" 
in  beer  since  November  24th,  i900? — Yes.    I  give  that  Brewers' 
statement  with  a  view  to  showing  that  the  Country  Society  cn 
Brewers'  Society  was  as  active  as  possible  in  facing  discovery  of 
this   difficulty,  and   in   warning   its   members   of  the         '  " 
danger  that  had  arisen  very  unexpectedly.    The  first  beer, 
intimation  was  on  the  24th  November,  when  I  saw 
two  paragraphs  in  the  North  Country  papers  to  the 
effect  that  there  had  been  arsenical  poisoning  on  the 
western  side  of  the  Northern  paii.  of  England.    I  sent 
those  paragraphs  at  once  to  the  secretary.    At  that 
time  I  was  chairman.    The  secretary,  on  the  28tJi  No- 
vember, interviewed  a  reporter  from  the  "  Daily  Tele- 
graph,'' and  on  the  same  day  a  meeting  of  the  Parlia- 
mentary Committee  of  the  Society  was  held,  and  on  the 
foil  the  29tih  November,  a_  letter  from  the 
scwrstary  appeared  in  the  "Times,"  asking  the  public  to 
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suspend  their  judgment  until  the  facts  were  better 
known.  On  the  same  day  a  circular  was  issued  to  tlie 
members  of  the  Society,  warning  them  that  no  sugars 
should  be  used  in  biewing  unless  they  had  been  ex- 
amined for  arsenic.  That  o-xcular  is,  I  oeheve,  tiie  hrsfc 
circular  of  any  public  nature  which  was  is»ued  to  any 
large  number  of  the  brewing  trade  on  this  subject. 
1  believe  that  it  was  issued  simultaneously  w^th  Messrs. 
iJostoek's  telegram  to  their  own  customers,  but  it  was 
issued  prior  to  Messrs.  iJostock's  cm.-uiar  m  wJucli  tJu 
explained  more  fully,  and  asked  that  their  mater.als 
should  not  be  used.  On  the  oOth  .another  meet-iig  of 
the  Parliamentary  Committee  was  held,  and  another 
paragraph  was  issued  intended  to  allay  alarm.  On  the 
3rd  December  the  matter  was  considered  by  the  General 
Committee  of  the  Society,  and  the  steps  taken  up  to 
thait  time  by  the  Parliamentary  Committee  were  ap- 
proved. On  the  I5th  December  the  General  OommLttee 
met  again,  received  a  lurther  report  from  llie  solentific 
advisers,  and  ordered  that  another  circular,  marked  "  0," 
advising  examination  for  arsenic  of  all  descriptions  of 
glucoses,  invert  sugars,  priming  sugars,  and  caramels, 
and  urging  that  facilities  should  be  given  to  local 
authorities,  should,  be  sent  to  the  members.  On  the 
19th  December  a  circular,  marked  "  D,"  was  issued 
to  the  members  of  the  Society,  quoting  Mr.  Estcourt's 
warning  as  to  the  presence  of  arsenic  in  malt,  and 
again  advising  care.  On  the  21st  December  copies 
of  the  report  (marked  "  E "  in  my  papers)  of  the 
Commission  of  Experts  appointed  by  the  Manchester 
Brewers'  Association  (Appendix  5),  and  of  Dr. 
Dr.  Dupre's  letter  to  the  "Times  "  of  December  21st,  wore 
issued  to  the  members  of  the  Society.  On  the  9bh 
January,  1901,  this  Parliamentary  Ooniimlttee  met  and 
again  discussed  the  matter.  On  the  25th  January,  fet  a 
meeting  of  the  General  Committee,  the  advi'-evs  re- 
ported additional  facts,  and  certain  points  weie  referred 
'to  the  General  Purposes  Sub-Committee  for  inquiry. 
■  On  the  7th  February  the  General  Purposes  Sub-Com- 
-  mittee  met.  On  the  15th  February  they  again  met, 
_and  the  General  Committee  met  and  received  a  report 
from  the  Sub-Comniiittee,  and  the  further  circular, 
marked  "  G,"  dated  February  15th,  asking  for  particu- 
lars of  any  proceedings  which  were  being  threatened 
against  members,  was  issued  to  the  members.  We 
have  also  distributed  Dr.  Buchanan's  report  to  the 
Local  Government  Board.  Extracts  have  been  issued 
to  all  members. 

6959.  The  Society  kept  a  close  watch  on  the  develop- 
ments of  the  subject? — I  think  you  may  take  that — 
probably  the  closest  of  any  public  body  connected  with 
the  trade. 

6960.  Who  are  the  scientific  advisers  of  the  Society? 
— Dr.  Moritz  and  Dr.  Morris. 

6961.  Dr.  Buchanan  informs  us  that  he  was  in  error 
in  saying  in  a  foot-note  to  his  report  to  the  Local 
■Government  Board  that  a  circular  sent  to  the  members 
of  the  Country  Brewers'  Society  cautioned  them  against 
BO'Stock's  sugar,  the  fact  really  being  that  members 
were  cautioned  against  the  use  of  any  brewing  sugars 
which  had  not  been  first  examined  for  arsenic,  and  that 
he  would  like  this  put  right?— Yes.  Our  first  circular 
was  issued  on  the  29th  November,  and  it  did  not  mention 
Messrs.  Bostock's  name.  At  that  time  Messrs.  Bos- 
tock's  name  was  scarcely  public  property,  and  we  did 
not  desire  to  mention  any  firm  by  name.  But  we  did 
issue  that  circular  six  days  before  the  issue  of  the  Man- 
chester expert's  report. 

6962.  Dr.  Buchanan  states  that  he  has  informed  the 
Brewers"  Society  that  this  would  be  corrected  in  any- 
further  issue  of  his  report?— I  shall  be  very  much 
obliged.  We  should  be  glad  that  this  slight  in- 
accuracy in  the  report  should  be  corrected  so  as  to  set 
the  Society  quite  straight  before  this  Commission  and 
before  the  public  generally. 

6963.  In  respect  to  action  taken  with  regard  to 
arsenic  by  your  own  firm?— I  think  on  that  subject  I 
had  better  perhaps  tell  you  exactly  what  I  have  done. 
4.S  soon  as  our  fears  were  aroused  by  the  knowledge  of 
what  was  taking  place  elsewhere,  I  had  analyses  made 
in  ray  own  laboratory  by  our  head  brewer,  who  himself 
'is  a  perfectly  competent  chemist,  for  arsenic,  of  all  our 
materials  and  all  our  products— very  carefully  done 
indeed  ;  and  the  result  was  that  we  found  no  arsenic 
whatever  existing  in  any  one  of  these  materials  or 
products  excepting  in  one  instance.  In  that  instance 
the  amount  of  arsenic  found  was  definitely  perceptible, 
but  it  was  exceedindy  small  ;  it  would  not  be  more 
than  l-20th  of  a  milligramme  of  arsenic  in  5  grammes 
of  the  dust. 


6964.  {Sir  William  Hart  Dyke.)  Malt  dust?— Yes, 
but  I  must  explain  what  kind  of  dust.  The  substance 
in  which  we  found  this  minute  trace  of  arsenic  was  not 
the  malt  culms — or  combings  as  they  are  called  in  some 
I^arts — ^that  is  to  say  the  rootlets  of  the  growing  barley. 
In  that  we  found  none,  but  the  dust  in  which  we 
did  find  a  trace  was  the  very  fine  dust  which  is  rubbed 
off  the  malt,  and  which  is  exhausted  from  the  malt 
before  grinding  by  means  of  a  fan,  and  carried  to  a 
chamber.  In  5  grammes  of  that  dust  we  found  l-20th  of  a 
milligramme  of  arsenic  or  something  under.  I  need, 
hardly  point  out  that  that  dust  is  a  very  miscellaneous 
sort  of  substance.  It  is  partly  soil,  partly  spores  of 
all  kinds  of  organisms,  and  tiny  bits  of  the  skin  or 
husk  of  the  malt.  It  is  a  very  mixed  product  which  m 
our  case  does  not  go  into  the  beer  at  all.  It  is  extracted 
by  the  malt  fan  and  removed  before  the  malt  is 
ground.  One  material  of  which  I  had  my  doubts  was 
very  carefully  examined,  and  that  is  the  coke  we  use 
for  drying  the  malt.  We  do  not  use  anthracite  coal 
in  the  North  of  England,  the  freight  being  very  heavy  ; 
it  is  costly.  We  use  coke,  and  it  has  been  the  practice 
with  my  company  to  use  the  best  oven  coke 
we  can  get.  It  is  the  Miekley  Coal  Company's 
coke,  and  we  did  not  find  after  many  examina- 
tions of  this  coke  that  there  was  a.ny  arsenic  present.  It 
is  a  very  high-class  coke,  an  oven  coke  and  not  a  gas 
coke.  Gas  coke  is  more  or  less  a  suspicious  subject. 
It  is  a  coke  I  never  would  have  used  and  never  have 
used. 

6965.  {Sir  William  Hart  Dyke.)  Did  you  ever  use  gas 
coke  ? — Gas  coke  probably  still  is  used  in  some  parts  of 
the  country,  but  I  have  never  used  it  because  I  know 
the  risk  and  dangers  of  it. 

6956.  {Chairman.)  Did  vou  know  the  risk  of  arsetrio 
in  coke  before  this  recent  epidemic  ? — ^As  a  chemist  I 
knew  it  perfectly  well ;  as  a  practical  brewer  it  had 
never  been  brought  before  me  in  such  a  way  as  to  make 
me  think  it  necessary  to  search  for  arsenic. 

6967.  The  malt  to  which  you  referred  as  having  found 
a  very  small  trace  of  arsenic  in  the  dust  was  malt  made 
by  yourselves  ? — Yes. 

6968.  Do  you  make  all  your  own  malt  ?— Not  quite. 
We  buy  probaibly  l-5th  of  our  consumption. 

6969.  Have  you  tested  any  of  the  malt  you  bought  for 
arsenic  ? — ^Since  the  trouble  in  November  last  we  have 
only  bought  malt  from  a  firm  in  Newcasitle,  and  their 
malt  has  been  tested  and  found  as  satisfactory  as  our 
own.  Their  practice  is  the  same  as  ours.  They  use  a 
high-class  oven  coke  for  drying. 

6970.  Have  you  tried  more  than  once  to  find  whether 
there  is  lany  arsenic  in  the  rootlets  ?■ — ^Yes,  several 
times,  and  we  have  not  found  arsenic  in  the  rootlets. 
I  ought  to  explain  that  in  the  process  of  aspirating  the 
real  bond  fide  dust  to  which  I  have  referred,  the 
rootlets  are  left  in  a  very  much  cleaner  condition  than 
they  would  be  if  the  malt  was  screened  as  a  whole. 
The  screening  and  grinding  are  conducted  in  one  opera- 
tion, the  small  dust  is  aspirated  out  by  the  fan,  but  the 
malt  culms  are  dropped  through  the  breeze  of  the  fan, 
and  are  gathered  in  a  separate  place,  clear  of  the  fine 
dust. 

6971.  Is  the  clearing  away  of  the  fine  dust  done  after 
the  rootlets  have  been  knocked  02"  ?— After  they  have 
been  knocked  off,  but  at  the  same  time  as  the  whole 
malt,  culms,  dust,  and  everything  are  dropping  down 
towards  the  mill. 

6972.  You  draw  away  the  fine  dust  ? — Yes,  hy  a  fan. 

6973.  And  the  fan  would  not  carry  tire  rootlets  away  1 
— No,  the  rootlets  go  in  one  direction,  the  malt  in 
another,  and  the  dust  in  another. 

6974.  We  understand  from  the  statement  we  have 
before  us  that  you  can  and  do  produce  beer  in  which  no 
arsenic  can  be  detected  in  a  half  litre  3 — Quite  so.  We 
have  attempted  many  of  our  experiments  on  the  full 
half  litre  instead  cf  on  the  200cc.  recommended  by  the 
committee  of  experts  who  reported  to  the  Manchester 
brewers. 

6975.  By  what  test  ?— By  the  Eeinsch  test. 

6976.  How  much  copper  have  you  used,  and  how  lonf 
a  time  for  boiling  ? — The  quantity  of  copper  is  not  essen 
tial  ;  we  use  a  small  piece  something  tinder  an  inc; 
square. 

6977.  Each  side  was  coated? — There  would  be  two 
sines,  arsenic  free  co7>per  gauze,  and  t^e  time  would  be 
somewhere  near  an  hour. 
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6978.  Have  you  ever  put  in  fresh  copper  and  con- 
tinued the  boiling  for  lanother  hour? — Yes;  we  have 
done  that ;  we  have  carried  on  some  of  our  experiments 
for  a  very  long  time,  two  or  three  hours  with  the  view 
of  seeing  if  that  would  give  a  ditfcrent  result,  but  we 
liave  not  found  arsenic. 

6979.  Have  you  found  arsenic  in  any  case  ? — In  no 
case  at  all  except  in  the  case  of  this  fine  malt  dust. 

6980.  In  the  case  of  the  malt  dusit  you  perform  tzhe  test 
m  the  same  way  by  boiling  ? — No,  that  woald  not  be 
conducted  in  the  .same  way  ;  that  would  be  digested 
with  nitric  acid  and  suphuric  acid,  and  then  the  pro- 
duct waished  out  arud  treated  by  the  Miarsh  test. 

6981.  In  the  case  of  malt,  what  quantity  has  been 
found  free  from  arsenic  by  Marsh  or  Reinsch  tests  1 — 
We  have  taken  from  5  to  10  grammes  ;  generally  5 
grammes,  but  some  of  our  experiments  have  been  done 
on  10. 

6932.  What  adjuncts  do  you  use  in  your  brewery? — I 
have  not  used  glucose  for  a  good  many  years.  The 
adjuncts  I  have  used  and  lam  now  using  are  inverted 
cane  sugar  and  maize  grits. 

6983.  The  maize  grits  are  converted  by  the  aid  of 
sulphuric  acid? — No.  On  that  point  I  may  mention 
that  for  many  years  I  inverted  my  own  cane  sugar  by  the 
aid  of  sulphuric  acid.  Not  with  any  view  of  avoiding 
arsenic,  but  with  the  view  to  keep  an  exceedingly 
unpleasant  and  difficult  material  to  handle  like  vitriol 
out  of  the  brewery,  I  some  years  ago  adopted  the  pro^ 
cess  of  inverting  the  cane  sugar  by  means  of  yeast,  a 
simple  and  admirable  process  which  inverts  cane  sugar 
in  exactly  the  same  way  as  acid,  but  in  which  the  agent 
employed  is  brewers'  yeast.  That  has  been  my  method 
for  some  years  past.  In  the  case  of  the  m'aize  grits, 
there  the  conversion  is  the  purely  natural  diastatic  con- 
version in  which  the  agent  is  the  diastase  of  malt  and 
the  product  made  is  not  the  glucose  of  sugar  manu- 
facturers, like  Bo-stock's  and  others,  which  is  mainly 
dextrose,  but  it  is  the  natural  substances  always 
obtained  in  the  mash  tun,  viz.,  dextrin  and.  maltose. 

used  6984.  Does  that  give  the  siame  result  in  brewing  as 
aring  inverts  prepared  from  sugar  ? — It  is  not  to  be  compared 
;rits.  with  invert  prepared  from  sugar,  because  the  products 
pre  different,  but  it  is  to  be  compared  with  the  glucose, 
.nainly  dextrose,  made  from  grain  such  as  rice  or  maize. 
But  whereas  the  glucose  manufacturer  produces  an  arti- 
cle mainly  dextrose,  easily  fermentable,  the  conversion 
by  means  of  diastase  produces  a  wort  composed  of 
maltose  and  dextrin,  which  are  the  natural  substances 
produced  by  diastatic  conversion  of  malt  itself. 

6985.  With  respect  to  the  bTewing 'the  beer,  is  it  nearly 
the  same  whether  you  take  tihe  glucose  or  invert  made 
by  sulphuric  acid,  or  whether  you  take  invert  made  in 
the  manner  you  have  described  ? — No,  the  results  are 
widely  different.  In  the  case  of  grain,  more  particu- 
larly •mais'.e  grain — I  do  not  say  quite  the  same  of  rice — 
but  in  the  case  of  maize  the  results  by  our  mode  of  con- 
version are  vastly  superior  to  the  results  obtained  from 
acid  made  glucose. 

6986.  In  what  respect  superior? — ^In  respect  of  ful- 
le  to          °^       resulting  beer,  and  in  flavour.  I  think  those 

are  the  two  main  points.  The  beer  is  fuller,  and  the 
flavour  is  better. 

6987.  In  respect  to  alcoholic  result  is  it  the  same  ? — 
I  should  think  theoretically  you  would  get  a  little  more 
alcohol  from  the  sugar  makers'  glucose  than  you 
would  from  the  corresponding  quantity  of  grain.  I 
think  there  would  be  a  little  dilierence  inasmuch  as 
the  dextrose  of  the  sugar  maker  is  a  more  fermentable 
substance  than  the  mixed  sugars  that  are  produced  by 
tlie  diastatic  mode  of  conversion  in  the  mash  tun. 

6988.  What  you  call  the  "  diastatic  mode "  is  con- 
version by  yeast  ? — No,  I  mean  a  mash  tun  conversion. 
Diastase  is  a  soluble  ferment,  to  use  a  simple  expres- 
sion, which  is  produced  naturally.  In  barley  malt  that 
diastase  has  a  convertive  power  which  acts  not  alone  on 
the  starch  and  sugar  materials  ci  which  the  malt 
consists,  but  on  all  other  starch  or  sugar  materials  pre- 
sented to  it  under  proper  conditions,  and  we  make  use 
of  this  diastatic  power.  I  think  I  ought  to  explain  that 
the  yeast  conversion  which  is  in  your  mind,  and  to  which 
I  referred  just  now,  is  a  totally  diflfereivt  thing.  That  is 
not  a  conversion  of  starch  into  malt  sugars,  which  is 
the  mash  tun  process,  but  a  conversion  of  cane  sugar 
into  invert  sugar  which  is  not  a  mash  tun  process.  The 
latter  is  done  outside  the  mash  tun,  a-'i'J  t)>ei^  is  no 
connection  between  the  two  proce.sses. 
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6989.  {Sir  William  Hart  Dyke.)  It  is  added  after- 
wards ? — -Yes,  the  invert  sugar  is  added  in  the  copper 
after  the  mashing. 

6990.  After  that  process  is  over? — Yes. 

6991.  {Chairman.)  How  do  you  conduct  the  inversion  inversion  of 
of  cane  sugar  by  yeast  ? — It  is  a  question  of  tempera- 
ture. The  cane  sugar  is  first  dissolved  in  boiling  water. 
The  hot  sugar  solution  is  cooled  down  to  the  proper 
temperature,  the  temjierature  of  maximum  invertive 
power  or  activity  of  the  yeast,  a  proper  proportion  of 

yeast  is  added,  and  it  is  a  mere  question  of  time  for 
the  yeast  to  effect  the  complete  inversion  of  the  cane 
sugar  into  invert  sugar. 

6992.  If  that  process  was  allowed  to  continue,  alco- 
holic fermentation  would  take  place  ? — No.  The  tempe- 
rature at  which  it  is  done  is  not  a  suitable  temperature 
for  fermentation.  In  fact  the  yeast  which  is  used  for 
inverting  the  sugar  is  killed  so  far  as  its  fermentative 
or  alcoholic  producing  power  is  concerned. 

6993.  You  do  not  first  treat  the  yeast  in  any  way  1 — 
No. 

6994.  At  what  temperature  do  you  conduct  this  in- 
version process  by  yeast  ? — About  130  to  135  F. 

6995.  And  the  fermenting  temperature  is  much  lower  ? 
—Yes,  from  54  to  75  F.  in  this  country.  It  would  not 
go  on  at  the  higher  temperature  of  130. 

6996.  You  use  the  word  with  reference  to  the  maize.  Preparation 
"  maize  grits  "  ;  how  is  that  produced  ?— That  is  pro-  of  maize 
duced  mainly  in  America  by  purely  mechanical  means,  grit^ 

The  maize  grain  is  decorticated,  and  then  run  through 
machines,  and  attacked  by  means  of  knives,  which  cut 
out  the  geim  of  the  grain,  and  the  germ  of  the  grain  is 
that  part  which  contains  nearly  all  the  oily  matter  of 
the  maize,  most  of  the  albuminous  matter,  and  prac 
tically  all  that  portion  of  the  albuminous  matter  that 
is  soluble.  The  remainder  is  ground  between  rollers 
into  pieces  about  the  size  of  large  pin  heads. 
The  fine  starch  dust  which  arises  in  the  process  is 
carefully  taken  out  and  used  for  other  purposes,  and 
the  grits  sent  to  us  consist  of  nothing  but  the  pin  head 
size  bits  of  the  starchy  matter  of  the  grain. 

6997.  And  contains  none  of  the  oily  matter  ? — Prac 
tically  none  of  the  oil,  and  practically  none  of  the 
soluble  albuminoids. 

6998.  (Mr.  Cosmo  Bonsor.)  There  is  no  chemical  used 
in  the  process  ? — No,  it  is  entirely  mechanical. 

6999.  {Chairman.)  Does  that  separate  entirely  the 
germinating  portion  of  the  maize  from  the  remainder  ? 
— -Yes,  it  separates  the  germ  entirely. 

7000.  Would  it  be  correct  to  describe  maize  grits  as 
starch  ? — A  very  pure  form  of  starch  indeed,  considering 
it  has  not  been  purified  by  any  manufacture. 

7001.  You  get  it  so  pure  it  gives  no  disagreeable 
flavours  ? — No^  and  our  flavours  are  improved,  which 
could  not  be  said  of  many  forms  of  raw  grain. 

7002.  Is  it  by  fans  that  the  maize  is  separated  into 
two  parts  ? — I  have  never  been  through  an  American 
mill,  but  I  should  think  it  was  rather  done  by  screens 
than  fans  ;  it  is  bound  tol  be  done  by  screens.  Fans 
would  not  give  the  clean  dust-free  product  we  require. 

7003.  Do  you  buy  any  of  your  adjuncts  beside  the 
maize  grits? — That  comes  from  America. 

7004.  Have  you  had  occasion  to  require  any  guaran- 
tee with  reference  to  the  quality  of  the  maize  grits? — 
No,  we  buy  by  sample,  and  if  it  comes  according  to 
sample  we  are  perfectly  satisfied.      From  the  point  of 

view  of  arsenic  I  do  not  consider  there  is  the  least  neces-  no  arsenic 
sity  to  require  a  guarantee  as  regards  maize  grits.    We  foutid  in 
have  examined  them,  but  we  did  not  expect  to  find,  and  tliein. 
did  not  find  any  arsenic. 

7005.  Do  you  buy  any  other  adjunct? — Nothing  but 
cane  sugar.  That  also  is  an  article  which  I  believe  is 
above  suspicion — unless  it  is  treated  with  arsenicated 
acid. 

7006.  We  are  to  understand  then  in  your  own  brewery 
you  have  never  used  sulphuric  acid  ? — ^Yes,  some  years 
ago,  but  I  gave  it  up. 

7007.  And  you  never  use  it  now? — No,  end  have  not 
done  so  for  some  years 

7008.  Did  you  give  it  up  for  anything  deleterious,  or  Objection  to 
only  from,  inconvenience  ? — I  gave  it  up  because  I  looked  ^"1- 
upon  it  as  a  dangerous  and  unpleasant  material  to  pt"iric  acid 
handle — a  splash  in  the  eye  will  deprive  a  man  of  his  ^'^  ^  brewery, 
eyesight.    I  Lad  two  or  three  accidents  ;  I  gave  it  up 

iT'-^au'-e  I  found  a  better  mo+hod. 
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7009.  The  method  you  practise  you  found  also  fairly 
economical  ?— More  economical  than  acid,  because  my 
yeast  costs  me  nothing,  and  my  acid  did  cost  something, 
although  it  is  a  cheap  substance. 

7010.  So  that  you  use  what  you  find  and  believe  to 
be  a  safer  and  better  process,  and  yet  not  a  more  costly 
process  ? — More  economical,  in  fact. 

7011.  In  the  general  way  you  still  approve  of  the  use 
of  what  are  called  brewers'  sugars  ? — Certainly. 

7012.  Although  you  do  not  use  them  yourself?— I 
have  no  fault  to  find  with  them.  Other  brewers  find 
them  useful,  and  I  know  they  are  useful.  They  come 
under  the  general  principle  of  useful  adjuncts.  In  my 
opinion  glucose  is  not  so  useful  an  adjunct  as  invert 
sugar,  but  that  is  a  matter  of  opinion  in  which  some 
brewers  difi'er  from  me,  and  they  find  glucose  a  useful 
material,  and  it  is  one  of  that  class  which  I  consider 
essential  materials  to  be  used  for  modern  brewing. 

7013.  Tou  would  rather  not  use  sulphuric  acid  your- 
self, hut  if  the  users  of  brewers'  sugar  find  it  advan- 
tageous you  do  not  disapprove? — Not  at  all,  because 
the  brewers'  sugar  makers  remove  the  vitriol. 

7014.  And  they  take  upon  themselves  the  arrange- 
ments to  prevent  inconveniences  from  such  a  dangerous 
III  aterial  ? — Yes,  and  they  ought  to  take  upon  themselves 
the  risk. 

7015.  Ifc  must  be  found  economical  by  them,  and  by 
some  brewers  to  use  sulphuric  acid  in  that  way '( — "i'  es, 
it  is  economical,  undoubtedlj'.  The  acid  process  is  prac- 
tically the  only  one  available  for  manufacturers  who 
manufacture  on  a  very  large  scale.  I  do  not  think  che 
yeast  process  would  be  practicable,  or  applicable  to  the 
enormous  scale  of  the  sugar  manufacturer. 

7016.  You  have  some  remarks  to  make  with  regard 
to  the  tied  house  system  in  relation  to  the  epidemic? — 
I  should  like  to  point  out  that  much  as  the  tied-house 
system  may  be  abused,  I  believe  that  in  this  case  it 
has  been  a  very  great  deal  of  assistance  throughout 
this  trouble  in  the  Manchester  and  North-Western 
district.  If  it  had  not  been  for  the  absolute  power  of 
control  which  the  brewer  has  over  his  tenant  and  cus- 
tomer in  the  matter  of  his  stocks  and  so  on,  instead  of 
these  beers  being  promptly  condemned,  and  carted 
back  to  the  brewery,  and  taken  out  of  consumption, 
as  they  were  throughout  practically  the  whole  of  the 
district,  the  licensees  would  have  had  to  be  dealt  with 
individually.  You  would  have  been  dealing  with  a 
class  of  men  ignorant  to  a  very  large  extent  of  the  risks 
they  were  running  and,  as  has  been  shown  in  two  or 
three  isolated  cases,  you  would  have  found  objections 
and  difliculties  on  the  part  of  some  licensees  to  having 
the  beer  condemned  in  a  wholesale  way.  I  suggest  tliat 
the  tied-house  system  enabled  the  large  brewers,  like 
my  friend  Mr.  Groves'  firm,  to  insist  upon  the  prompt 
and  immediate  withdrawal  of  these  beers  from  con- 
sumption, and  their  prompt  destruction. 

7017.  (Sir  William  Karl  Dyhe.)  You  describe  two 
systems,  your  own  and  the  one  more  generally  used,  in 
each  case  making  adjuncts  ;  in  your  case  by  the  use  of 
yeast  and  in  the  other  through  the  medium  of  sulphuric 
acid? — ^Yes.  They  only  apply  as  I  think  I  explained 
to  cane  sugar.  They  do  not  apply  to  grain  conversion. 
As  far  as  the  results  are  concerned  they  are  identical. 
It  is  a  mere  quest-on  of  method  and  time. 

7018.  Did  you  adopt  this  method  you  have  described 
ao  well  to  us,  the  yeast  system,  on  account  of  its 
cheapness,  or  had  you  a  hidden  dread  that  a  catas- 
trophe might  happen  through  the  use  of  a  material 
which  might  contain  arsenic  ? — I  looked  upon  it  as  a 
great  advantage  to  get  rid  of  a  dangerous  substance 
like  vitriol.  I  had  one  or  two  small  accidents  from 
careless  men  and  I  did  not  want  to  have  the  responsi- 
bility of  blinding  a  man  or  injuring  a  man,  and  I 
\¥ia(S  only  too  glad  to  find  a  process  which  enabled  me 
to  achieve  the  same  result  without  the  use  of  vitriol. 

7019.  Apart  from  avoiding  arsenic  it  was  a  dangerous 
stuff  to  meddle  with,  and  you  thought  the  other  pro- 
cess was  equally  cheap  and  secure,  and  would  suit 
you  ? — In  the  use  of  vitriol  I  was  always  careful  to 
use  good  vitriol  because  I  know  perfectly  well,  as  most 
of  U3  do  know,  that  the  common  vitriol  produced  for 
manurial  manufacturing  purposes,  contains  a  great 
amount  of  arsenic,  and  is  totally  unfit  for  our  use. 

7020.  You  say  by  the  use  of  malt  adjuncts  you  are 
enabled  to  produce  a  better  beer  in  from  2  to  3  weeks  time 
instead  of  an  inferior  article  from  all  malt  in  about 
double  the  t:me.  I  want  you  to  tell  the  Commission 
something  in  regard  to  this  newer  system — it  may  not 
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be  called  a  modern  system  because  it  has  been  going 
vn  for  a  good  many  years — of  brewing  through  ad- 
jiiiicts  instead  of  the  older  system  by  malt.  Has  this 
system  grown  up  on  account  of  a  change  in  the  taste 
of  the  public?— I  think  you  may  say  that  since  1880 
the  use  of  malt  adjuncts  has  created  a  taste  for  lighter, 
cleaner  beers.  The  natural  result  of  using  these  mate- 
rials was  the  production  of  a  lighter  and  cleaner  beer 
that  hit  the  public  taste,  and  that  change  has  been 
gradually  going  on  for  the  last  22  years  with  the  result 
tuat  there  is  far  more  of  this  light  clean  beer  brewed 
no  v.'  tlian  there  was  then,  and  also  with  the  result  that 
the  heavier  beers  of  our  fathers'  days  are  brewed  far 
Ics,:.  Tiiey  are  not  so  wholesome,  there  is  no  question 
about  it,  and  to  me  they  are  not  so  palatable. 

7021.  I  think  you  rather  criticised  the  quality  of 
some  of  the  home-grown  barley,  and  I  suppose  you 
would  wish  the  Commission  to  understand  that  in  your 
trade,  apart  frcm  the  reasons  you  have  just  given  for 
the  change  in  the  system  of  brewing,  there  have  been 
difliculties  as  regards  the  qualities  of  English  malt. 
In  some  years  there  is  a  groat  difl'erence  in  Eng'ish 
barley,  and  where  an  inferior  bailev  is  used,  adjuncts 
have  to  be  c.npluyed  to  supply  the  saccharine  matter 
wliich  is  absent? — It  is  necessary  to  make  some  dis- 
tinction between  the  various  parts  of  the  kingdom. 
Take  Norfolk  and  Suffolk,  where  in  ordinary  g.iod 
seasons  very  fine  barleys  are  grown. 

7022.  Lincolnshire? — Some  of  the  Lincolnshire 
chalk  districts  produce  very  fine  barley.  There  are 
many  districts  which  produce  the  very  best  barley 
England  can  grow,  and  that  means  as  good  barley  as 
can  be  grown  anywhere  else  ;  but  there  are  other  dis- 
tricts, notably  my  own  district,  Northumberland  and 
Durham,  where  our  barleys  are  coarse  in  nature,  coarse 
in  comiiosition,  and  coarse  in  their  skin,  and  where  it 
is  only  in  favourable  years  when  we  have  a  favourable 
harvest  time  without  much  wet  and  so  on,  that  we 
can  use  our  barleys  to  any  considerable  extent 
This  year  I  have  only  bought  about  a  thousand  quarters 
of  local  barleys  ;  a  rival  of  mine  in  the  trade  who  is 
doing  an  almost  equally  large  business,  told  his  share- 
holders that  he  had  bought  one  i^arcel  this  season  and 
could  not  buy  any  more.  Last  harvest  was  an  un- 
favourable one.  Other  harvests  I  buy  some  thousands 
of  quarters  of  the  local  barley. 

7083.  Providing  you  could  get  a  good  sample  you 
have  no  objection  to  any  home-grown  barley? — No; 
the  quality  of  our  malting  barleys  must  be  above  a 
certain  standard  ;  if  the  barleys  are  below  that  stand- 
ard it  must  go  for  grinding,  it  is  not  good  enough 
for  us. 

7024.  (Chairman.)  Do  you  buy  much  foreign  barley? 
—Yes,  a  great  deal. 

7025.  You  find  it  necessary? — Yes. 

7026.  (Sir  William  Hart  Dyke.)  You  have  had  3B 
years'  experience  of  brewing,  and  having  had  a  thorough 
knowledge  of  chemistry  as  well,  you  have  been  able 
to  go  very  thoroughly  into  the  causes  of  this  late 
epidemic  ? — 1  think  as  thoroughly  as  any  other  brewei 
in  the  kingdom. 

7027.  As  regards  your  examination  of  the  malt  and 
malt  test,  you  only  malt  a  certain  percentage  of  the 
malt  you  use  ? — 70  or  80  per  cent,  is  made  at  home. 

7028.  And  the  balance  of  course  you  buy? — Yes. 

7029.  Will  you  tell  the  Commission  where  you  are 
in  the  habit  of  purchasing  your  malt? — What  I  call 
our  ordinary  malts,  that  is  for  the  manufacture  of 
ordinary  mild  beers,  are  bought  generally  either  fron: 
a  maltster  in  Newcastle,  a  friend  and  neighbour  o^ 
our  own,  or  from  another  old  friend  and  comparative 
neighbour  at  Berwick-on-Tweed,  where  the  same  class 
of  barley  is  malted.  But  if  we  have  to  buy  fine  malt? 
for  pale  ales  we  generally  go  to  Newark  or  some  other 
place  where  we  can  get  malt  made  from  fine  Lincoln- 
shire chalk  land  barleys  or  good  Norfolk  barleys. 

7030.  When  you  went  through  this  testing  process 
of  the  materials  you  were  using,  did  you  test  the 
purchased  malt? — At  that  time  we  were  only  buying 
from  one  maker,  our  Newcastle  friend,  and  his  malt 
was  tested  with  the  same  result  as  our  own. 

7031.  Both  classes  were  therefore  tested,  home-made 

and  that  which  you  purchased  ? — Yes.  ^|| 

7032.  Have  you  ever  used  gas  coke? — No;  my  know-  Gas  ooke 
ledge  tells  me  that  gas  coke  is  an  unfit  substance  for  unlit  for 
the  purpose.  It  is  liable  to  be  tno  sulphurous,  and  malting, 
that  of  course  means  the  danger  of  arsenic^ 
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y.  11'.  7033.  Tour  knowledge  of  chemistry  gave  you  a  whole- 
boiiiL    some  dread  of  gas  coke  ? — Yes. 

7J(),ii  7034.  Can.  you  tell  us  from  what  you  have  read, 
'.   whether  you  would  consider  there  was  a  twofold  possi- 

bility of  danger  as  regards  malt  in  respect  to  the  use 
of  the  fuel,  and  in  not  cleaning  the  malt  properly? — 
I  should  not  think  there  is  any  material  danger  from 
not  cleaning  malt  properly  provided  that  the  malt 
has  been  dried  with  proper  fuel.    I  look  upon  the 
exceedingly  minute  quantity  of  arsenic  which  I  have 
found  in  our  own  refuse  dust  as  so  immaterial  that, 
although  we  do  and  have  for  very  many  years  taken 
the  pains  to  remove  this  dust,  I  do  not  think  that  the 
risk  of  arsenical  poisoning  from  it  is  at  all  worth  con- 
sideiation.    That  was  not  our  reason  for  removing  the 
dust.    Our  reason  was  to  remove  from  the  malt  and 
consequently  from  the  mash  tun  and  the  finished  beer, 
all,  or  as  nearly  all  as  possible,  of  the  spores,  germs 
and  other  organisms  in  the  suspended  condition  which, 
if  they  get  through  into  the  beer,  would  do  it  harm. 

7035.  You  think  the  primary  cause  of  mischief  and 
-danger  lies  in  the  fuel  ? — Where  arsenic  can  bo  found 
in  malt,  or  beer  made  from  malt  alone,  I  think  it  is 
quite  clear  that  the  source  mast  be  the  fuel.  I  know 
■of  no  other  source  of  any  determinable  quantity. 

7036.  The  process  of  cleaning  is  a  double  process, 
screening  and  brushing,  and  there  is  a  fan  whereby  thiis 
dust  is  separated? — That  is  so. 

7037.  Therefore  there  is  a  double  cleansing  process 
going  on  at  the  same  time? — That  is  so,  and  that  is 
done  in  most  large  breweries  more  or  less  perfectly 
according  to  the  age  of  their  machinery.  The  newest 
machinery  will  be  naturally  the  most  perfect.  For 
oiany  years  past  brewers  have  been  devoting  their 
serious  attention  to  the  thorough  cleaning  of  itheir 
malt  before  it  is  ground. 

7038.  The  only  trace  of  arsenic  you  were  able  to  find 
was  in  this  dust? — This  refuse -dust. 

7039.  In  a  brewery  where  this  cleaning  process 
was  carried  on,  badly  and  without  proper  care,  this 
separating  process  might  not  take  place? — That  is  quite 
clear.  In  the  dust  we  only  found  l-20ih  milligramme 
in  5  grammes.  I  do  not  know  what  percentage  the 
dust  is  in  weight  to  the  whole  of  the  malt,  but  pro- 
bably not  1-lOth  per  cent.,  so  that  you  have  to  apply 
a  very  big  factor  before  you  can  bring  that  quantity 
of  arsenic  into  relation  with  the  malt  itself  or  to  a 
pint  of  beer. 

iu'st  7040.  I  am  pressing  you  on  this  point  on  the  ques- 

ed  for  tion  of  feeding  of  stock.  You  are  aware,  are  you 
:;stock,  not,,  that  large  quantities  of  what  is  called  "  malt 
dust"  is  used  for  feeding  stock.  Is  this  malt  dust 
that  you  said  in  your  case ,  is  carried  to  a  chamber 
elsewhere,  ever  used  for  the  feeding  of  stock  ? — No, 
there  is  no  nutritive  power  in  it  at  all.  It  is  dirt, 
dust,  and  filth  of  all  kinds  in  a  dry  or  powder  form. 
What  is  commonly  called  "  malt  dust "  is  not  dust  at 
all  in  the  sense  I  have  been  using  the  word  "  malt 
dust."  Malt  dust  or  malt  culms  or  malt  combings  is 
the  rootlets  of  the  growing  barley  which  are  brittle 
after  the  malt  is  dried  and  which  are  knocked  off  and 
separated,  and  we,  like  all  other  brewers,  sell  that  foi 
the  purpose  of  feeding  stock,  sheep  more  particularly. 
That  I  have  found  to  be  free  from  arsenic  as  far  as  our 
brewery  is  concerned. 

7041.  Are  you  aware  that  evidence  has  been  given 
before  this  Commission  whereby  a  very  large  quaotity 
of  arsenic  has  been  found  in  what  a  witness  termed 
"malt  dust"  which  had  been  accumulating  for  many 
months  in  a  kiln  ?  I  suppose  under  no  circumstances 
such  dust  as  that  could  be  used  for  the  purpose  of  feed- 
ing stock? — ^I  would  not  like  to  say  it  could  not  be 
used  for  ihe  feeding  of  stock,  but  I  should  say  that 
the  malt  combings  which  accumulate  underneath  the 
tiles  would  be  a  very  poor  food  and  very  unlikely  to 
be  used  for  the  purpose.  "V^Tiere  arsenic  has  been 
lound  in  hhese  malt  combings  or  rootlets  I  think  you 
will  find  that  that  will  be  concurrently  with  the  use 
.>f  an  inferior  fuel.    If  an  arsenical  fuel  is  used  for 

.iseiuc  '^'^yi^^g  the  malt  you  will  find  more  arsenic  in  propor- 
is  than  ti*^^  the  rootlets  than  you  will  in  the  malt,  because 
arsenic  comes  up  with  the  products  of  combustion  from 
the  fire,  and  the  arsenic  is  deposited  upon  the  malt 
as  it  goes  through,  and  it  will  naturally,  in  proportion 
to  the  weight  of  the  substance,  be  deposited  in  larger 
quantity  on  the  rootlet  than  upon  the  grain  which  is 
large  and  comparatively  heavy. 

7042.  {Mr.  Cosmo  Bonsor.)  I  should  like  to  ask  a 
question  with  regard  to  the  difficulties  that  this  Com- 


mission is  in  on  the  question  of  different  samples  ]/,.  y  yfr 
having  been  analysed  for  arsenic,   and  of  different  ' Ln'rihond' 

chemists  giving  absolutely  different  results.    We  have   

had  extremely  variable  replies  to  the  same  sample,   -1  ^'*iy  1901. 

varying  from  l-5th  to   l-50th,   and,   as   a  practical  

brewer,  I  was  going  to  ask  you  whether  you  would 
think  it  possible  that  the  difference  in  the  sample  being 
drawn  from  the  top  of  the  cask  or  the  bottom  of  the 
cask  might  make  some  difference  ? — No,  not  in  the  case 
of  the  beer.    I  should  say  it  would  make  no  difference. 

7043.  I  presume  you  use  finings  ? — Yes,  for  most  of 
our  beer. 

7044.  What  acid  do  you  use  for  dissolving  the  isin- 
glass ? — Sulphurous  acid. 

7045.  Not  sour  beer?— No. 

7046.  Those  finings  would  fall,  I  presume,  to  the 
bottom  of  the  cask? — Yes. 

7047.  Would  not  they  collect  a  certain  amount  of 
arsenic  or  any  impurity  ? — They  collect  all  mechanicai 
impurities,  of  course,  and  I  am  not  prepared  to  say  tha  - 
they  might  not  collect  arsenical  impurity.  I  do  ni>( 
think  so,  because  I  should  look  for  the  arsenic  in  solu- 
tion. But  I  am  not  prepared  to  say  it  does  not.  (Ji. 
that  subject  of  the  differing  results  from  different 
chemists  may  I  point  out  that  the  determination  of  ex 
csedingly  minute  quantities  of  arsenic  is  a  very  delicat< 
one.  It  is  not  one  that  can  be  reduced  to  terms  of  an 
ordinary  balance  ;  you  cannot  get  it  out  and  weigh  it 
like  you  can  lime  or  anything  of  that  kind.  And  these 
very  minute  quantities  are  reported  upon  the  basis  of 
certain  appearances  in  the  Reinsch  or  Marsh  tubes, 

and  a  good  deal  depends  on  the  personal  equation  of  method  of 
the  analyst.    I  look  upon  it  as  very  desirable  that  there  ar'aly.'-is  for 
should  be  some  kind  of  exposition  of  a  standard  method  :irsenic  in 
to  be  devised  by  a  committee  of  the  very  best  and  most  lieer  si  ould 
accomplished    chemists    connected    with   the  higher  be  preK'ribed 
chemistry   and   our  trade — a   standard   method  ap- 
plicable to  beer  and  the  other  substances  used  in  our 
business  by  which  the  appreciable  quantity  of  arsenic 
which  shall  be  considered  objectionable  shall  be  found, 
and  E'o  the  product  or  the  beer  condemned. 

7048.  You  would  be  prepared  to  accept  one  of  the 
Government  Departments  to  name  that  standard  ? — I 
should  have  far  more  confidence  in  a  recommendation 
made  by  the  Government  Department  in  conjunction 
with  a  committee  of  experts  outside  the  Department. 

7049.  I  expect  no  Government  Department  would  :ifter 
name  a  standard  of  that  description  without  such  a  iliorougli  in- 
thorough  scienlific  enquiry? — Then  I  would  have  per-  vefetigation. 
feet  confidence  in  it. 

7050.  What  is  in  my  mind  is  that  you  may  set  a 
staiidard  to-day  which  may  be  absolutely  and  totally 
inapplicable  ten  years  hence.  To-day's  knowledge  may 
be  varied  by  something  which  may  happen,  and  con- 
sequently you  will  want  some  Government  Department 
from  time  to  time  to  readjust  the  standard  if  neces- 
sary?— Under  these  circumstances  I  would  have  every 
confidence  in  a  recommendation  made  by  the  proper 
Government  Department. 

7051.  (Dr.  Whitcleggc.)  In  issuing  your  circular  lo 
the  members  of  the  Countiy  Brewers'  Society  on 
November  29th,  did  you  suggest  any  particular  test  or 
standard  ? — No,  that  is  not  our  business.  I  do  not 
think  the  society  is  competent  to  make  such  a  recom- 
mendation ;  we  merely  advised  that  they  must  not  foi 
their  own  safety  use  glucose  and  sugars  without  having 
them  analysed 

7052.  In  your  own  case  you  have  examined  not  only 
the  beer,  but  all  the  ingredients,  and  only  in  one  case, 
that  of  malt  dust,  you  found  arsenic? — That  is  so. 

7053.  Are  we  to  understand  that  all  the  rest  Keie 
absolutely  free  from  arsenic  ? — Absolutely. 

7054.  No  trace  ?— No  trace. 

7055.  Were  those  results  confirmed  by  the  scientiiic 
advisers  of  whom  you  spoke  ? — No,  I  did  not  think  it 
necessary  to  send  my  material  to  London  or  to  incur 
any  very  great  expense.  I  am  a  Fellow  of  the  Institute 
of  Chemistry  myself,  and  my  head  brewer  is  at  least  as 
competent  a  chemist  as  I  am — I  should  say  much  more 
so — and  we  considered  ourselves  quite  capable  of  doinr 
it  at  home. 

7056.  Had  Dr.  Moritz  and  Dr.  Morris  been  advising 
the  society  before  this  recent  arsenic  question  ? — 
Generally  for  years.  Dr.  Moritz  has  been  our  adviser 
for  f  great  many  years  ;  Dr.  Morris  only  more  recently, 
when  he  joined  Dr.  Moritz. 

7057.  In  the  case  of  the  malt  you  buy,  is  that  bmshed 
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before  delivery  to  you  or  after  ? — I  should  say  in  the 
case  of  what  1  buy  m  Newcastle  it  is  brushed,  because 
they  have  a  perfectly  appointed  malting,  and  they  are 
very  smart  people.  What  I  buy  in  one  or  two  places  I 
think  probably  will  not  be  brushed,  but  run  over  a 
frcreen,  but  I  cannot  say  with  certainty.  It  will  depend 
on  the  enterprise  and  perfection  with  which  the  maltster 
carries  out  his  malting  process. 

7058.  If  it  reaches  you  without  being  brushed,  would 
it  bo  briished  ?— Yes  ;  whalsver  is  done  to  it  before- 
hand. 

7059.  In  bought  malt,  do  you  make  any  stipulation 
as  to  the  fuel  to  be  used  ? — No,  I  have  never  made  a 
stipulation. 

7060.  Is  it  within  your  knowledge  what  fuel  is  used 
by  the  maltsters  from  whom  you  buy  ? — N  o.  I  simply 
confine  myself  to  people  in  whom  I  have  confidence, 
whose  samples  com.e  up  to  the  mark,  and  of  whom  I 
have  some  personal  knowledge. 

7061.  The  society  are  prepared  to  accept  any  pre- 
cautions that  seem  necessary  in  order  to  prevent  the 
risk  of  arsenic  ? — Yes.  I  feel  sure  that  the  society  and 
the  trade  as  a  whole  would  cheerfully  accept  any  reason- 
able precautions  that  did  not  involve  the  prohibition 
of  the  reason.abIe  sutostitutes  we  have  learned  to  use  in 
the  last  40  years. 

7062.  What  sort  of  precautiojis  are  you  thinking  of 
^guarantees  or  analysis  ? — I  do  not  think  a  guarantee 
is  of  much  use.  A  general  guarantee  is  practically  a 
useless  thing.  A  particular  guarantee — that  is,  a 
guarantee  with  every  delivery,  is  such  a  difficult  and 
such  a  costly  thing,  that  I  think  it  would  be  not  ob- 
served. It  seems  to  me  that  the  precautions  that  are 
required  are  to  make  the  manufacturer  of  each 
material,  whether  it  be  beer  or  whether  it  be  sugar, 
responsible  for  the  quality  of  his  substance. 

7063.  Make  him  legally  responsible? — Certainly. 

7064.  Would  you  regard  it  as  necessary  for  a  brewer 
to  analyse  every  malt  he  receives  for  arsenic  in  parti- 
cular?— I  certainly  should  now. 

7065.  BDabitually  and  regularly  ? — ^Yes.  After  our 
experience  of  November,  if  a  brewer  does  not  take  some 
steps  to  protect  himself  against  arsenical  contamination, 
accidental  though  it  might  be,  he  is  not  doing  his  duty 
to  himself  or  customers. 

7066.  (Sir  William  Hari  Dyke.)  Would  you  have  a 
penalty  for  not  doing  so,  or  would  you  place  the  penalty 
upon  the  result? — T  think  the  state  of  the  law  itself 
is  quite  sufficient.  People  have  been  already  fined 
very  handsome  sums  for  negligence  in  this  respect. 
There  is  one  very  prominent  instance  in  Northampton- 
shire and  I  sympathise  very  warmly  with  the  result, 
where  a  board  of  directors  and  the  brewer  were  heavily 
fined  for  not  taking  proper  precautions. 

7067.  {Sir  IFilliam  Church.)  I  should  like  you  to  in- 
Littlc  form  the  Commission  why  light  beers  like  German, 
demand  tor  bavarian  beers  cannot  be  brewed  in  this  country  from 
beei^brewed           ^^'^  hops  alone? — I  am  not  prepared  to  say  they 

cannot  be  ;  as  a  matter  of  fact,  there  are  two  or  three 
Germany.  breweries  in  this  country  where  they  do  more  or  less 
successfully  produce  such  beers.  Tennants,  of  Glas- 
gow, produce  a  very  good  laager,  as  do  the  Tottenham 
Brewery  in  London,  all  from  malt  and  hops,  1  believe. 
The  reason  why  one  does  not  produce  the  light  German 
laager  beer  in  this  country  is  mainly  that  there  is  no 
great  demand  for  it. 

7068.  In  Germany  the  use  of  sugar  in  those  light 
beers  is  forbidden  ? — Only  in  certain  parts  of  Germany. 
There  are  parts  of  Germany  where  maize  is  largely 
used,  and  other  parts  where  malt  alone  is  used.  In 
Bavaria,  I  believe,  the  law  is  very  strict. 

7069.  It  is  not  a  matter  of  difFercnce  in  the  prepara- 
tion of  the  malt? — Do  you  mean  th'*  (uf'erence  in  the- 
production  of  the  character  of  the  beer  ? 

7070.  Yes  ? — There  is  a  difference  in  the  preparation 
of  the  malt  and  the  mode  of  drying,  but  the  essential 
difference  is  in  the  mode  of  mashing  or  preparing  the 
worts.  They  are  prepared  there  in  a  totally  different 
way  to  ours  ;  the  worts  are  boiled,  and  w«  dare  not  do 
anything  of  that  kind,  and  the  result  is  they  g^t  a  more 
dextrinous  wort  than  we  do,  which  means  a  less  fer- 
mentable wort.  The  result  is,  although  they  use  light 
gravities,  they  get  comparatively  more  fulness  in  their 
beer  on  account  of  using  these  less  fermentable 
materials. 
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7071.  You  would  not  agree  with  another  witness  who 
told  the  Commission  that  he  thought  that  cylinder 

dried  malt  was  used  for  these  light  beers,  and  would   

not  be  applicable  for  our  general  brewing  purposes  iu  4  May  ]90i 
England  i — I  do  not  know  what  he  meant  by  the  ex- 
pression ■  cylinder  dried  malt."  The  essential  differ- 
ence between  German  and  English  malt,  as  far  as  dry- 
ing is  concerned,  is  that  the  English  malt  is  dried  by 
the  direct  products  of  combustion  of  the  coke  or  anthra- 
cite coal  being  passed  through  the  kilns  and  through 
the  malt,  and  our  experience  is  that  if  we  substitute 
for  that  the  German  system,  where  the  products  of  com- 
bustion are  passed  through  metal  tubes  and  the  heated 
air  from  those  metal  tubes  is  used  as  a  drying  medium, 
we  do  not  get  the  same  character  and  flavour  of  malt 
as  when  we  use  the  direct  products  of  combustion.  li 
by  cylinder  dried  malt  he  meant  a  process  by  which 
hot  air  without  the  products  of  combustion  were  passed 
through  cylinders,  then  I  say  the  difference  is  a  very 
material  one,  and  the  hot  air  process  is  not  applicable 
to  our  English  malts.  It  has  been  tried  many  times, 
and  dropped. 

7072.  So  that  in  your  opinion  roasting  malt,  if  I  might 
use  such  a  term,  without  the  direct  contact  of  the  fumes, 
would  not  produce  a  malt  suitable  for  brewing  beer  to 
the  English  taste  ? — No,  it  would  not.  It  has  been 
tried  many  times  and  I  do  not  know  of  any  instance 
where  it  has  been  successfully  maintained. 

7073.  {Chainiian.)  Is  it  a  flavour  conferred  by  the 
fumes  that  is  wanted  1 — Yes.  It  is  too  complicated  a 
thing  to  explain.  We  do  not  know  why  the  ditferences 
arise  but  we  do  know  that  we  get  flavour  from  the 
malt  that  is  dried  d'rect  from  coke  and  from  coal 
different  from  that  which  is  dried  by  heated  air. 
Empyreumatic  products  may  account  for  it  to  some 
extent. 

7074.  Would  the  peat-reek  flavour  esteemed  in  Scot- 
land for  whisky  do  for  beer? — No,  I  do  not  think  so.  I 
<lo  not  know  of  any  instance,  and  I  do  not  think  there 
is  an  instance  where  brewers'  malt  has  been  dried  by 
means  of  peat,  and  I  should  like  to  point  out  that  the 
peat-reek  would  be  far  too  powerful  a  flavour  to  make 
it  applicable.  Whisky  is  distilled  and  the  peat-reek  in 
the  wliisky  is  only  that  portion  of  -t  which  comes  over  in 
the  still. 

7075.  Is  the  flavour  from  oven  coke  the  same  as  the 
flavour  from  anthracite  ? — ^Yes,  practically  ;  they  are  both 
fairly  pure  forms  of  carbon  and  as  long  as  they  are 
sulphur-free  they  are  practically  the  same  thing. 

7076.  {Sir  William  Church.)  I  think  I  understood  you 
to  Bay  that  the  main  object  in  brushing  the  malt  was  to 
get  r.d  of  impurities  of  all  sorts,  but  especially  of  the 
spores  of  organisms.  Are  these  organisms  which  have 
survived  the  heating  kilns?  Is  not  malt  exposed  to  8 
temperature  sufficiently  high  to  kill  organisms  ? — The 
drying  process  is  not  sufficiently  high  in  temperature  to 
destroy  those  organisms  which  are  in  the  stage  of  sus- 
pended activity.  If  you  will  take  the  living  organism, 
living  under  moist  conditions,  and  put  him  into  a  kiln. 
I  think  you  would  inevitably  kill  him.  But  if  you  take 
an  organism  in  a  dried  and  inactive  condition,  I  do  not 
suppose  the  heat  of  the  kiln  would  destroy  it.  Boiling 
water  will  not  always  destroy  it. 

7077.  What  is  the  heat  that  malt  Is  exposed  to? —  Malting 
160°  to  210°  F.  We  can  only  get  as  high  as  210.  Some  teinperatu 
tell  me  they  get  to  220,  but  I  have  my  doubts.  If  we  get 
much  hiixher  than  210  we  impart  too  much  colour  to  the 
malt.  The  malt  begins  to  caramellise,  and  we  cannot 
get  the  pale  colour  and  the  delicate  flavour  essential  to 
fine  beers. 

7078.  But  the  malt  for  porter  is  dried  at  a  greater 
fomperature  ? — Yes,  that  is  done  at  a  much  higher  tem- 
perature direct  over  fires  at  a  very  high  temperature 
indeed. 

7079.  {Chairman.)  For  porter  could  not  the  process  be  Black  mal 
carried  on  entirely  in  cylinders  without  exposing  the  roiisted  wi 
malt  at  all  to  the  fumes  of  the  fire?— The  proportion^  of 
black  malt  used  makes  it  immaterial  whether  it  is  dried 
by  the  direct  products  of  oombusblon  or  heated  air  ;  the 
actual  process  is  that  a  malt,  after  being  malted  and 
grown  on  the  floor,  is  dried  on  a  kiln  in  the  ordinary 
way  to  a  fair  condition  of  dryness,  but  to  be  converted 
to  black  malt  it  is  taken  shortly  before  it  is  required  for 
use  to  revolving  cylinders  and  there  it  is  roasted  like 
coffee  over  a  glowing  hot  fire  and  almost  touching. 
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7080.  {Chairman.)  You  are  a  partner  in  the  firm  of 
Messrs.  Gilstrap  and  Earp,  maltsters,  in  Ne\vark-on- 
Trent  / — 1  am. 

7081.  You  have  represented  Xewark-uii-Trent  in  Parlia- 
ment, I  believe? — I  did. 

7082.  You  have  been  cuniiecled  with  malt-rig  fur  u\  er 
50  years  ? — Yes. 

7083.  During  which  time  gas  coke,  oven  coke,  and 
coal  have  been  used  as  fuel  for  drj'ing  and  curing  malt 
— That  is  so. 

70.84.  Have  you  found  strung  reason  to  prefer  one  or 
other  of  these  three  kinds  of  fuel  ? — Xot  reason.s  of  suffi- 
cient strength  to  create  a  very  great  preference  until  the 
recent  difficulties  arose.  We  have  also  found  that  coal 
gave  us  less  flavour  which  might  be  regarded  as  objec- 
tionable, less  sulphur  flavour,  that  is  to  say  ;  but  beyond 
that  there  has  been  no  reason  for  giving  it  manifest  pre- 
ference. 

7085.  The  coal  must  have  been  antliracite,  not  bitu- 
minous ? — Yes. 

7086.  And  you  found  antliracite  preferable  in  respect 
of  flavour  than  gas  coke  or  oven  coke  i — Yes,  that  gave  a 
luucli  cleaner  flavour. 

7087.  The  difl'erence  being  that  there  is  more  sulphur 
in  the  gas  coke  than  in  the  oven  coke  ? — In  the  gas  coke 
espec'ally. 

7088.  You  tell  us  that  you  have  never  heard  of  any 
injury  arising  from  the  use  of  malt  until  the  discovery 
of  the  effects  of  using  glucose,  that  then  enquiries  were 
instituted  which  led  to  a  susp'cion  that  malt  might  con- 
tribute arsenic  to  beer,  but  that  before  this  epidemic 
you  had  no  susp'cion  malt  could  introduce  arsenic  ? — 
That  is  so. 

7089.  Did  your  firm  take  any  steps  when  as  a  result  of 
this  arsenical  poisoning  suspicion  was  directed  to  malt  'I — 
We  instantly  turned  our  attention  to  using  coal  exclu- 
sively. We  took  steps  to  shorten,  to  some  extent,  tlie 
period  of  exposure  of  the  malt  to  the  fumes  ;  we  en- 
deavoured to  exercise  greater  care  in  the  treating  of 
the  malt  on  the  kilns,  so  as  to  detach  entirely  every 
particle  of  the  rootlet.  We  also  tried  the  effect  of 
brushing  to  some  extent. 

7090.  Had  you  not  done  so  much  brushing  before  ? — 
We  had  not ;  that  was  always  left  to  the  brewer.  He 
was  considered  so  far  interested  that  our  aim  was  to 
deliver  the  malt  in  a  fair  condition  from  a  commercial 
point  of  view,  and  if  brewers  had  special  fancies  for 
extra  cleanliness  we  expected  them  to  exercise  their  own 
care. 

7091.  You  merely  took  the  rootlets  off  by  screening  ? 
— We  merely  took  the  rootlets  off. 

7092.  Your  firm  submitted  samples  of  malt  and  subse- 
quently of  cokes  and  coals  for  analysis  ? — We  did. 

7093.  With  what  result  ? — I  do  not  know  whether  the 
Commissioners  would  like  me  just  to  go  through  these 
particulars  ;  I  should  be  glad  to  do  so. 

7094.  Perhaps  you  will  kindly  give  us  a  statement  of 
the  results  in  respect  to  the  analysis  of  malts? — I  will 
just  mention  these  figures  and  endeavour  to  do  so  in 
such  a  manner  as  to  show  how  we  have  dealt  with  the 
difficulty.  In  the  first  place  the  impregnation  of  barley 
by  various  fuels  in  the  process  of  sweating  became  a 
question  with  us. 

7095.  That  is  the  first  process  ? — Yes,  the  first  proces.s 
td  which  barley  is  subjected.  We  generally  sweat  it  on 
the  kiln,  for  24  hours,  and  then  after  it  has  had  time  to 
cool,  say  a  fortnight,  we  steep  it,  and  we  have  always 
found  since  we  established  this  enquiry  that  any 
impregnation  which  barley  received,  being  absolutely 
free  from  any  taint  previously  to  sweating,  was  lost  at 
about  the  sixth  day  of  the  growth  of  tlie  barley  on  the 
floors.  That  no  doubt  Is  partly  the  result  of  the  washintj 
and  sparging  of  the  grain  when  it  gets  into  steep. 
After  the  growth  has  gone  at  a  temperature  of  from  50 
to  60  and  whilst  the  barley  is  yet  green,  say  after  the 
4th  or  5th  day,  we  found  no  trace  whatever  of  impregna- 
tion by  arsenic. 

7096.  Did  you  find  some  impregnation  of  ar.ynic  fro?a 
the  primary  kilning? — Yes  ;  but  we  consider  tliat  is  iorz, 
in  the  procesr  '■f  flooring  the  malt. 

7097.  Washed  out  in  the  steeping  do  you  mean  1 — Yes. 
Also  lost  in  the  agitation,  turn'ng  and  working  of  the 
barley,  but,  I  think,  most  is  washed  off  in  the  steeping. 

4576. 


7098.  The  next  process  in  which  there  is  exposure 
to  fuel  is  the  drying  and  kilning  in  the  malting — Thai 
is  so. 
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7099.  Did  you  find  arsenic  introduced  by  the  kiln  dry-  

ing? — Yes.    We  find  in  the  various  coals  we  have  used 

an  average  anthracite  gave  one-seventieth  gram  of  arsenic 
per  lb.  of  coal.  The  same  coal  being  used  for  various 
malts,  we  have  found  an  average  of  l/350tli  of  a  gram  of 
arsenic  per  lb.  of  the  malt.    That  is  by  the  Marsh  test. 

7100.  {Sir  Williani  Chwrch.)  There  would  be  a  varla- 
iwii  in  that  from  l/50th  to  1/lOOth  ?— Yes,  in  the  coaL 
Now  I  come  to  the  oven  coke,  which  we  find  to  give  at 
the  rate  of  l/30th  of  a  grain  per  lb.  of  the  coke.  And 
we  find  that  the  arsen_c  .n  malt  corresponds  very  closely 

^  with  that  given  by  coal ;  l/300th  as  against  l/350th  of 
a  grain  per  ib.  of  malt.    Hence  we  conclude  that  oven  Oven  coke 
coke  is  not  an  entirely  unsafe  coke  to  use.      Gas  coke  renders 
gave   different   results.    Li   what   we   have   tried   of  malt  less 
gas  coke  It  has  been  tr  ed  in  curabination  with  coal  and  arsenical 
this  combined  fuel  has  given  us  l/200th  of  a  grain  per 
lb.  of  arsenic  in  malt.    A  sample  of  tlie  gas  coke  alone  '^^^ 
contained  l/14th  grain  per  pound.    We  have  practically 
djscontlnued  the  use  of  both  cokes  and  we  are  relying 
on  anthracite  coal.    These  experiments  have  been  made 
for  direction  in  our  own  manufacture. 

7101.  {Chairman.)  You  did  not  find  tl.e  oven  coke 
sufficiently  free  from  arsenic  to  allow  you  to  use  it  with 
confidence  ? — Not  so  completely  so  as  in  the  case  of 
coal. 

7102.  And  you  have  resolved  now  to  use  coal  only  ? — 
Yes  ;  we  are  using  only  coal. 

7103.  But  oven  coke  you  find  compared  favourably 
with  gas  coke  ? — Yes. 

7104.  Have  you  turned  your  attention  to  the  question 
of  extra  cleaning  and  screening  ? — Yes. 

7105.  Are  you  entirely  satisfied  that  tlie  mischief  al-  Arsenin 
ready  done  is  not  to  be  entirely  eradicated  by  any  pro-  l  annot  be 
cess  of  cleaning  or  screening? — When  once  done  we  do  ;  Itogetiier 
not  find  that  by  any  means  we  can  absolutely  cleanse  'emoved 
the  grain.         '  l;y  brushing 

7106.  So  that  you  look  upon  the  use  of  any  coal  that  ^ 
contributes  arsenic  to  the  malt  as  Involving  a,  danger 
not  to  be  overcome  by  any  attention  to  the  malt  after- 
wards, such  as  brushing  and  screening  ? — My  content'on 
is  that  it  is  impossible  to  get  it  absolutely  free,  but  one 
naturally  concludes  that  as  malt  has  been  used  from  time 
immemorial,  and  apparently  without  danger  or  injury, 
it  may  be  so  used  In  the  future  if  we  only  knew  the 
exact  point  at  whicli  danger  may  cume  in.  For  that  we 
are  looking  to  the  Commission  to  give  us  some  informa- 
tion which  may  be  valuable  to  us  in  endeavouring  t  ' 
avert  any  further  catastrophe. 

7107.  {Sir    William    Church.)  When   you    say  from 

"  time  immemorial,"  can  you  tell  me  when  charcoal  ^.q  of 
ceased  to  be  used  ? — A  great  deal  of  South  country  malt  charcoal 
was  dried  with  charcoal? — Charcoal  has  been  used  quite  gc,  malting 
up  to  witliin  150  years  ago.    I  spoke  of  malt  as  having  fuel, 
been  used  from  time  immemorial,  not  coke. 

7108.  I  thought  you  were  using  that  as  an  argument 
of  the  fuel  being  free  from  arsenic  ? — The  freedom  of 
danger  has  existed  since  the  discontinuance  of  the  use 
of  charcoal. 

7109.  That  is  not  such  a  very  great  number  of  years 
ago,  at  all  events  in  many  maltings  ? — The  great  bulk 
of  the  malt  has  been  produced  by  means  of  coal  and 
coke  drying  for  the  last  200  years  anyhow.  No  doubt 
charcoal  is  used,  and  I  believe  that  peat  has  been  used 
in  old  days. 

7110.  But  200  years  ago  would  the  bulk  of  the  malt 
dried  in  the  South  of  England  or  the  Midlands  be  dried 
with  coke  or  coal  ? — In  the  South  of  England  coal  I 
should  thmk  mainly.  The  nearer  you  come  to  the  coal 
producing  country  vhe  more  coal  is  resorted  to,  and 
the  earlier  it  was  resorted  to.  But  after  the  discovery 
of  gas  and  the  distribution  of  malting  throughout  the 
country,  the  various  maltsters  naturally  relied  on  the 
nearest  source  of  supply,  which  was  a  gas  works.  They 
were  in  ignorance  of  any  danger  arising  from  the  use  of 
it,  and  they  simply  used  it — in  fact,  no  danger  was 
discovered  and  no  injury  apparently  resulted, 

7111.  We  have  had  a  good  deal  of  evidence  that,  com-  q^s  coke 
paratively  speaking,  few  maltsters  used  gas  coke  because  large!  v  used 
Oif  gas  coke  giving  a  nasty  taste  to  the  malt  ? — Thai  is 
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]^ff.  the  objection  to  it,  but  iieveilheless  it  has  been  used 
T.  Earp.      and  no  doubt  is  largely  used. 

7112.  Mixed  I  suppose  with  other  coke  or  coal  ? — In 


4  May  1901.       '         -^^^^^a  i  suppose  wit 
 1    '  some  cases  that  would  be  so. 


Experimeiit» 
with  coal 


7j.x3.  {Chairman.)  You  have  modified  to  some  extent 
the  period  occupied  in  drying  and  curing  malt? — We 
have  been  able  to  do  that  to  some  extent.  During  the 
last  15  or  20  years  we  have  been  generally  using  four 
days  for  the  drying  of  malt,  but  m  olden  times,  when  I 
first  knew  the  trade  at  all  events,  we  never  went  beyond 
three  days.  The  necessity  for  extending  the  time  I 
think  was  brought  albout  by  the  alteied  chara-eter  of 
the  beer  preferred,  and  the  use  of  sugar  I  think  had 
something  also  to  do  with  it.  Malt  has  been  made 
rather  differently  in  order  to  work  with  sugar  where  it 
was  thought  desirable  to  use  it.  We  used  to  make 
a  more  diastastic  malt  than  we  have  made  of  late 
years,  and  in  those  days  the  three  days'  drying  worked 
very  well,  but  when  less  diastastic  malt  had  to  be 
produced  we  found  a  great  advantage  in  slower  drying 
in  the  firs-t  part  of  the  process.  In  both  cases  we 
have  had  to  use  greater  heat  for  curing  and  finishing. 

7114.  {Mr.  Cosmo  Bonsor.)  Would  the  slower  drying 
process  give  a  larger  ineiease  of  bulk? — N-ot  neces- 
sarily. The  quick  drying  in  the  old  days  would  hare 
the  effect  of  promoting  the  groT\th  of  the  acrospire  in 
consequence  of  the  malt  being  put  on  the  kiln  at  a 
rather  greater  heat  and  forced  a  little,  and  the  result 
was  you  got  a  greater  bulk  of  lighter  malt.  Malt  has 
been  made  heavier  since  the  Malt  Duty  da^-s. 

7115.  {Chairman.)  W^hy  made  heavier? — I  think  it 
is  the  result  of  the  better  processes  of  brewing  em- 
ployed. More  chemical  knowledge  bedng  developed,  the 
raw  material  has  no  doubt  been  used  with  greater  care 
and  with  greater  economy.  To  do  that  the  extract 
producing  properties  of  the  malt  have  been  increased. 

7116.  Have  you  tried  some  experiments  in  drying 
which  might  lead  to  some  alteration  in  the  oonstruc- 

oHuel '  ^^"^  °^        drying  kiln  ?— We  have  done  that,  but  I  am 

sorry  to  say  we  have  lamentably  failed  to  aiTive  at 
much  advantage  at  present.  We  have  tried  also  the 
effect  of  drying  with  gas,  but  that  has  been  simply 
experimentally  on  a  small  scale. 

7117.  Producer  gas  or  common  gas  ? — Common  gas. 
We  have  passed  it  through  a  burner  recommended  to 
us  by  Mr.  Sugg ;  we  get  it  as  pure  as  possible  and 
still  we  find  a  slight  trace  of  arsenic,  although  it  was 
but  slight. 

7118.  As  small  as  you  have  sometimes  with  anthra- 
cite?— Yes,  quite  as  small  as  we  have  found  with 
anthracite ;  I  almost  think  rather  smaller. 

7119.  So  that  you  would  consider  gas  a  safer  fuel 
than  even  anthracite  coal  in  respect  to  arsenic? — do 
not  know  that  I  oould  go  as  far  as  to  say  tliat,  but 
as  a  matter  of  experiment  we  satisfied  ourselves  that 
Ave  have  a  resource  in  the  event  of  our  being  driven  to 
it. 

7120.  G>as  from  different  gas  works  made  with  differ- 
ent coals  would  be  very  different  in  quality? — That 
would  te  so.  We  are  not  without  hope  that  the  Mond 
gas  which  is  now  under  ex:amination  very  carefully, 
might  possibly  discover  something  very  economical 
anrl  effectual. 

7121.  You  have  not  as  yet  had  any  opportunity  of 
trying  it? — No. 

7122.  It  might  be  a  great  advantage  if  such  gas 
could  bj  supplied  through  a  large  district? — ^It  might 
be  of  very  great  advantage,  and  we  think  it  would. 
I  am  in  correspondence  with  an  electrician,  a  very 
old  friend  of  mine,  who  is  making  some  experiments 
with  regard  to  th?  possibility  of  employing  electric 
heat  for  drying,  and  if  we  had  the  Electric  Power 
ConiT>anies  sending  heat  direct  from  our  coal  pits  into 
uur  kilns  it  would  be  a  great  triumph. 

7123.  Would  the  flavour  from  electric  heat  satisfy 
the  customers  of  the  brewers? — There  is  no  reason 
why  it  should  not  I  think. 

7124.  I  am  afraid  if  the  flavour  is  wanted  from  the 
fumes  of  coal  it  would  not  be  found  there  when  electric 
heat  is  used? — We  have  brewing  friends  who  contend 
ths»t  that  flavour  is  not  wanted.  They  are  satisfied 
with  a  brewing  miaterial  free  from  that. 

Experi-  7125.  Have  you  yourself  made  any  triais  or  other- 

mental  malt-  Tis?  had  experience  of  drying  the  malt  without  allow- 
'ng  without  inrr  the  fumes  to  have  access  to  it  at  all? — Onlyexperi- 
;ieces8  of  mentallv.  I  tried  it  in  a  drum  on  one  or  two  occasions 
tniiiesto  \ana  before  the  mRlting  drums  were  in  practical  nte, 
•rr.uns.  '* 


but  I  was  never  satisfied  with  the  flavour  myself.  One 
has  been  used  to  working  up  to  a  certain  flavour.    In  Ear 

fact,  I  have  generally  trusted  my  own  palate  to  tell  me       *  ' 

what  the  flavour  should  be,  and  I  think  if  malt  had  *  May  IS 
been  as  poisonous  as  some  people  suppose  I  should 
have  been  a  dead  man  a  long  time  ago. 

7126.  Have  you  ever  tried  a  hot  iron  floor,  non- 
perforated,  to  dry  the  malt  on? — We  have  not  tried 
that  on  a  large  scale,  but  we  have  put  plates  down  just 
to  try  the  txperiment,  and  I  am  inclined  to  think  that 
that  may  be  a  very  advisable  thing  to  try  thoroughly. 

7127.  That  would  entirely  eliminate  arsenic  from  the 
malt  80  far  as  the  drying  in  the  kiln  is  concerned? — 
If  malt  is  not  allowed  to  have  contact  with  the  fumes 
from  the  coke  or  coal,  that  no  doubt  would  be  a  very 
excellent  plan. 

7128.  Would  there  be  any  great  expense  or  difliculty 
in  altering  your  present  malt  houses  so  as  to  dry 
without  access  to  the  fumes? — ^It  would  not  be  worth 
any  consideration  at  all.  We  should  simply  substitute 
an  iron  tile  not  perforated  for  a  perforated  tile. 

7129.  Would  that  be  easily  done? — Easily  done. 

7130.  You  have  not  tried  that  on  a  large  scale  ? — No. 

7131.  That  would  entirely  get  over  the  difficulty, 
and  you  could  take  whatever  fuel  is  cheapest? — ^It 
would  no  doubt  necessitate  a  modification  in  the 
system  of  turning.  It  would  create  the  necessity  for 
iome  structural  alteration.  We  should  be  obliged  to 
liave  machine  turning  in  that  case,  because  the  plates 
would  otherwise  get  so  hot  that  they  would  char  the 
malt. 

7132.  These  technical  matters  are  of  great  impor- 
ance,  but  it  might  be  easy  to  get  over  that  by  proper 
plates  and  air  going  between  them? — I  am  quite  satis- 
fied myself  there  are  no  difiiculties  which  might  not  be 
got  over.  It  will  largeily  depend  on  the  disposition  of 
the  public  to  accept  any  decision  which  this  Ck>m- 
mission  arrives  at,  and  if  the  decision  of  the  Commis- 
sion permits  the  continued  recourse  to  practices  which 
have  prevailed  so  long  with  great  care  against  the 
accident  of  another  Bostock  difficulty,  then  interven- 
tion would  not  be  necessitated.  But  if  intervention 
and  adaptation  be  necessitated,  I  am  quite  satisfied 
the  difficulty  can  be  overcome  and  a  suitable  article 
for  brewing  from  can  be  obtained. 

7133.  Does  the  turning  to  which  you  refer  on  the 
drying  plates  have  any  effect  whatever  in  keeping  down 
the  temperature  of  the  plates  ?  Suppose  the  turning  is 
not  practised,  then  certain  grains  of  malt  would  remain 
longer  in  contact  with  the  plates,  and  they  might  he- 
turbed,  the  hotter  the  surface,  the  place  would  become. 

7134.  Do  yov.  think  the  iron  plate  itself  would  become 
come  charred  ? — The  longer  the  malt  remained  undis- 
hotter  ?— Yes. 

7135.  Is  the  turning  done  by  a  man  walking  about 
over  it? — Yes. 

7136.  He  walks  amongst  the  fumes  ? — ^Yes. 

7137.  Can  he  work  a  great  many  hours  doing  that,  or 
is  he  obliged  to  come  away  pretty  quickly  so  as  not  tc 
be  injured  by  the  fumes  ? — They  generally  open  all  the 
windows  of  the  malt  kiln  when  they  are  turning,  and 
let  in  all  the  fresh  air  they  can.  It  is  a  process  whicu 
they  carry  out  very  rapidly.  They  do  not  often  leave 
their  work  before  they  have  done  it.  On  a  kiln  of  say 
30  quarters,  you  would  got  two  or  three  men  ;  on  a  60- 
quarter  kiln  perhaps  four  or  five  men.  They  very  soon 
turn  it  over,  and  with  the  windows  opened  no  injury 
appears  to  be  sustained. 

7138.  I  have  walked  over  a  kiln  on  one  occasion  in 
which  anthracite  coal  was  used,  and  I  perceived  a  very 
decided  curious  acrid  odour  from  the  fuel,  but  that 
doe^  not  give  an  injurious  flavour  to  the  malt? — Not 
at  all. 

7139.  Do  you  attribute  the  flavour  of  malt  to  any  Fumes 
benefit  got  from  the  fumes  of  the  anthracite  coal  or  necessai|Oi 
the  coke?— No  ;  I  think  it  is  simply  the  effect  of  the  flavoH^ 
heat  and  air.  * 

•  7140.  So  that  any  difference  between  drying  inside  a 
cylinder  and  upon  a  flat  floor  must  be  due  to  an  in- 
fluence of  the  heat  on  each  grain  which  is  different 
according  to  the  air  it  meets  in  one  way  or  the  other? 
^I  think  so. 

7141.  So  that  if  air  was  driven  through  the  cylinders 
it  might  probably  have  the  same  effect  that  it  has  at 
present  on  the  ordinary  malting  floor  with  open  win- 
dow? ? — think  it  might. 
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7142.  It  seems  a  very  important  matter,  and  if  it  is 
1  umpariatively  simple  to  get  rid  of  the  admission  of  the 
fumes  to  the  malt,  the  very  great  difficulty  spoken  of 

•  in  respect  to  arsenic  would  be  entirel.y  done  away  w.th  ? 
— I  think  any  direction  which  went  so  far  as  to  be  a 
general  order  on  that  subject  would  be  a  danger,  but  I 
think  experiments  should  be  encouraged.  The  cir- 
cumstances of  the  time  will  bring  about  the  experi- 
ments. We  have  waited  until  we  have  finished  oui- 
work  for  the  season,  when  there  are  several  things  we, 
as  a  firm,  shall  try,  and  no  doubt  our  neighbours  will 
Jo  the  same. 

7143.  I  hope  you  and  your  fellow-workers  in  the  same 
field  will  make  good  experiments.  This  Commission 
cannot  determine  what  is  the  best  way  of  drying  malt, 
but  I  think  after  what  we  all  know  now,  and  nobody 
knew  a  year  ago,  great  efforts  shou.ld  be  made  to  im- 
prove the  mode  of  drying  and,  if  possible,  to  get  malt 
with  the  proper  flavour  without  any  access  from  the 
fumes  of  the  fire  whatever.  We  are  encouraged  to  hope 
that  from  what  you  have  said  you  do  not  think  it  will 
be  a  great  difficulty,  and  not  as  one  of  the  witnesses 
has  said,  entail  enormous  exenditure  ? — i'iie  suggestion 
made  by  yourself  would  not  be  an  expensive  matter  ;  I 
mean  to  try  iron  plates  not  perforated.  That  could  be 
done  very  simply.  If  it  had  not  been  for  the  question 
of  the  weight  of  carrying  that  out  we  should  ourselves 
have  tried  it,  but  we  thought  it  would  not  do  to  load 
the  kiln  -with  any  additional  weight.  It  might  Lving 
damage  to  the  men. 

7144.  Thin  iron,  ^th  or  l-16th  of  an  inch,  would  not 
add  much  to  the  weight? — I  do  not  think  sheet  iron  is 
what  we  shall  want.  I  think  we  shall  want  cast  metal 
plates  ;  I  think  they  would  do  the  work  better. 

7145.  I  mighifc  suggest  an  experiment  on  the  floors 
after  suitable  modification,  and  if  you  find  you  can  get 
the  m-alt  properly  dried  and  a  proper  flavour  in  that 
way,  the  process  might  be  extended  so  as  io  suit  even 
the  fumes  of  bituminous  coal  ? — Quite  so. 

7146.  For  twenty  years  past  you  have  had  your  own 
laboratory,  and  employed  a  chemist  in  your  iDusinesi 
— That  is  so. 

7147.  In  face  of  the  importance  of  the  crisis  through 
which  we  have  been  passing,  you  have  resorted  nic  re 
especially  to  professional  chemists  in  London  and  in 
Manchester  for  tests? — Yes. 

7148.  And  for  advice  independently  of  the  work  done 
on  your  premises? — Yes.  That  has  led  to  the  forma- 
tion of  our  determination  to  stick  to  coal  until  some- 
thing better,  at  all  events,  was  found  out.  It  has  not 
carried  us  much  beyond  that. 

7149.  You  feel  public  spirited  enough  to  say  that  you 
and  your  brother  maltsters  may  be  relied  upon  to  co- 
operate in  efforts  to  secure  any  advantages  arising  from 
ascertained  possibilities  of  improvement  ? — That  is  the 
feeling  I  believe  of  the  whole  of  the  trade. 

7153.  {Sir  William  Hart  Dyke.)  With  regard  to  this 
question  of  the  non-perforated  floor,  I  suppose  it  has 
rot  been  really  tried  on  a  large  scale,  or  sufficiently 
tried  by  maltsters  for  you  to  be  able  to  form  a  very 
decided  opinion? — ^No.  I  will  tell  you  what  has  hap- 
pened in  a  particvilar  case.  We  had  a  little  old  kiln  at 
one  time  with  a  quaint  old-fashioned  cast-iron  tile,  with 
slits  instead  of  round  perforations,  and  in  process  of 
time  v/hen  it  came  into  our  possession  we  found  that  it 
had  been  somewliiat  neglected,  and  tKe  little  slits  were 
all  filled  up  with  the  broken  corn  and  sO'  on.  I  saw 
the  heap  of  malt  that  was  made  in  the  kiln,  and  I  was 
astonished  at  the  excellence  of  it.  It  was  made  from 
very  nice  barley.  Undoubtedly  it  had  been  prartioally 
like  an  iron  floor,  because  the  interstices  had  been 
closed  up  by  neglect.  Some  old  maltster  had  worked  it 
for  a  time,  and  the  turning  of  the  grain  was  perpetually 
cutting  certain  coi'ns,  and  the  farina  in  a  soft  state  had 
worked  into  the  interstices. 

7151.  (Mr.  Cosmo  Bonsor.)  No  draus"ht  went  tlirough 
it  ? — Very  little,  indeed  ;  and  very  decent  malt  was 
made. 

7152.  {Cliairman.)  Tliat  malt  that  you  say  was  so  good 
was  raade  without  any  access  to  the  fumes  ? — Yes,  by 
accident,  and  it  convinced  me  there  was  a  possibilitv 
of  making  good  malt  in  that  way. 

7153.  You  are  sure  the  fumes  had  no  access  to  that 
malt? — I  would  not  say  they  had  literally  no  access,  hnt 
I  mean  to  say  there  would  be  hardly  arx^, 

7154.  And  the  malt  wa«  certainly  good'? — fes,  it  was 
4575 


good.      We  have  of  course  been  going  quite  in  the  Mr. 
opposite  direction  lately,  in  that  we  have  been  getting     T.  Earp. 

very  ex]jeiisive  Hoors,  Lieruiaii  wire  tloor.s.    i  have  no  

doubt  Mr.  Bonsor  knows  all  about  them,   and   their  ^  Maj  1901  . 

cost.     They  consist  of  wide  of  triangular  shape,  and  the 

upper  side  of  the  triangle  is  the  floor,  and  there  is  an 

admission  of  the  air  very  freely  from  below  where  the 

angle  exists.    The  floors  are  very  open,  indeed.    When  Recently 

you  are  underneath  them  and  the  malt  is  ofi',  the  light  is  constructed 

hardly  impeded ;   they  are  so  very  open.     We  have  "^'^  noors 

'been  working  in  that  direction  entirely  under  the  belief  yious^^^' 

that  it  was  a  very  great  advantage ;  if  we  had  suspected 

arsenic  would  show  itself  we  might  have  gone  less  in 

that  direction. 

7155.  {Mr.  Cosmo  Bonsor.)  You  have  always  con- 
sidered that  draught  is  necessary  ? — Very  much  draught. 

7156.  (.S'/7-  William  Hart-Dyke.)  From  below? — Yes. 

7157.  It  is  the  same  with  hop  drying? — Everything 
has  been  made  conducive  to  that  in  all  our  schemes. 

7158.  The  plan  just  suggested  would  be  a  direct 
reversal  ? — Direct  reversal. 

7159.  You  have  not  really  had  a  proof  of  what  the 
ett'ect  on  the  malting  would  be  beyond  this  one  instance 
you  know  of  where  it  was  a  partial  stopping  ? — ^No. 

7160.  It  was  not  complete  ? — ]So. 

7161.  You  are  aware  the  heat  would  get  through  in  a 
difierent  way  through  these  little  cracks  that  were 
stopped  up  than  through  sheet  iron  a  quarter  of  an 
inch  thick  ;  the  process  would  be  almo'St  revolutionising 
the  system  where  you  have  had  a  thorough  draught  from 
below  ? — Yes.   The  hot  air  would  be  excluded. 

7162.  {Chairman.)  The  fact  that  good  malt  was  made 
in  the  case  of  the  happy  accident  to  which  you  refer, 
might  perhaps  point  to  as  good  a  result  as  that  happy 
accident  which  led  to  the  invention  of  roast  pig  ? — Y^es. 

7163.  On  the  other  hand  if  air  must  go  through  the 
malt  in  a  way  it  would  not  do  if  it  was  placed  in  an  un- 
perforated  floor  might  not  a  double  floor  be  used,  one 
a  continuous  iron  plate,  or  possible  tile  plate  to 'take 
the  heat  of  the  fire,  and  a  well  perforated  floor  such  aa 
that  you  have  described  for  the  graiin  to  lie  upon,  a  few 
inches  above  it,  so  that  there  would  be  ample  circula- 
tion of  hot  air  from  below  through  the  grating  and  iron 
cloth  on  which  the  malt  rests?— I  think  it  would  be 
quite  well  worth  trying. 

7164.  The  main  thing  is  to  tiy  whether  or  not  the 
chemicals  in  the  fumes  are  wanted,  or  whether  hot  air 
properly  circulated  through  the  malt  on  a  flat  perforated 
floor  would  sufiice  without  the  chemicals  oi  the  fumes?— 
Muite  so. 

7165.  It  would  be  a  very  different  thing  from  turning 
it  in  cylinders,  which  I  understand  is  tne  only  procesl 
hitherto  employed  for  drying  the  malts  without  access 
to  the  fumes?— That  is  so  ;  I  know  of  none  other. 

7166.  I  believe  I  have  been  told  that  some  of  the  fine 
German  lager  beers  are  made  from  malts  which  have 
been  dried  in  cylinders,  without  access  to  the  fumes  , 
I  do  not  know  whether  that  is  correct?— I  believe  that 
IS  correct,  but  it  is  a  different  class  of  beer.  Its  treat- 
ment and  methods  of  fermentation  are  different  alto- 
gether. I  do  not  know  whether  the  difference  in  the 
beer  might  not  be  accounted  for  in  that  way.  It  is  not 
the  beer,  I  think,  that  the  Englishman  would  care  for. 

7167.  {Sir  William  Hart  Dyke.)  It  is  quite  evident,  ^  . 

IS  it  not,  that  experiments  in  all  directions  will  now  endeavonrin,r 
be  made,  apart  altogether  from  what  this  C!ommission  to  improre 
may  precisely  seek  to  have  adopted  ;  you  and  others  ..heir 
in  your  trade  will  he  using  all  your  experience  in  every  i.iethods 
direction  to  try  and  get  security  ?— We  have  been  doing  qi(,:  araenic. 
it  all  our  lives  in  one  direction  or  another. 

7168.  You  have  been  also  cleaning  your  malt  more 
than  you  have  done  previously,  and  it  is  assisting  your 
customers  ? — ^Yes,  we  have  done  a  good  deal  of  that. 

7169.  As  regards  the  purity  and  the  protection  of  tTie  Resoonsi 
public,  those  who  drink  beer,  you  would  wish  the  lia-  biJitv  for 
bility  to  rest  on  the  seller  of  the  finished  product  ?— purity  should 
There  is  no  getting  away  from  that,  I  think.  rest  with 

7170.  You  think  that  would  be  .iust  and  right  ?— Yes.  brewer. 


7171.  You  state  here  you  considered  you  have  reached  \\-   ,  • 
a  position  in  your  manufacture  which  gives  nracticaJ  vldch  '° 
purity.    With  regard  to  that  I  suppose  the '  security  arsenic  in 
you  consider  to  be  behind  you  in  that  regai-d  is  really  malt  is  bciu"- 
the   fuel  ? — Yes.    The  employment  of  coal   and   the  reduced.  ° 
shortening  of  time.    The  three  points  are  the  adoption 
of  coal,  the  sli.ght  shortening  of  the  time  of  exposure, 

J.  J 


2(J8 


ROYAL  COMMISSION  OX  ARSENICAL  POISONING: 


Mr. 
T.  lyp. 

4  ItllJI. 

Iiuportanee 
of  maltiog 
with  anthra- 
cite. 


Official 
standard  of 
parity  of 
malt  is 
neede !. 


Mr. 
L.  Briant. 


and  the  extra  treating  and  screening  keeping  it  clear 
'jf  rootlets. 

7172.  You  wu5.h  us  to  infer,  do  you  not,  that  the  real 
protection  is  good  fuel,  anthracite  coal,  because  I  think 
you  have  said  .n  your  evidence  that  it  is  impossible,  take 
iv'hat  care  you  may.  and  use  what  you  may,  to  get  all 
c^ie  arsenic  out  of  aualt  when  it  has  been  conveyed 
t.^ere  by  fumes  1 — ^That  is  so. 

7173.  Therefore  your  real  security  is  the  fuel? — That 
is  our  sheet  anchor  now. 

7174.  And  that  is  the  use  of  anthracite  coal  ? — Yes. 

7175.  {Ml.  Cusino  Bunsvr.)  You  used  to  dry  on  tiles, 
I  ihink  — We  did  largely. 

7176.  {Cha'mnan.)  Perforated  tiles Yes,  earthen- 
ware tiles. 

7177.  {Mr.  Cosmo  Bonsor.)  You  discontinued  the 
earthenware  tiles  because  the  holes  got  blocked  up  and 
j'ou  did  not  get  sufficient  draught? — They  were  much 
more  liable  to  block. 

7178.  And  you  did  not  get  sufficient  draught  through 
your  places? — That  is  so. 

7179.  You  took  the  wire  flooring  from  your  kilns 
practically  after  the  Ware  system,  and  the  idea  ol  the 
vVare  sysitem  of  kiln  was  to  get  ag  near  as  possible 
to  a  chimney  as  could  be  devised? — That  is  so. 

7180.  And  tliat  is  practically  the  kind  of  kiln  you 
have  at  the  present  moment? — Yes. 

7181.  Consequently  it  would  be  more  or  leas  of  a 
retrograde  movement  to  go  back  to  anytJiing  in  the  form 
of  a  closed  chamber? — It  w^ould  be  tliat,  undoubtedly, 
so  far  as  pre-conceived  ideas  are  concerned.  The  only 
question  is  as  to  whether  the  new  conditions  and  new 
requirements  do  not  necessitate  even  what  appears  to 
be  a  retrograde  movement  sometiines.  We  may  have 
departed  from  the  right  whilst  thinEing  we  were  going 
away  from  the  wrong. 

7182.  I  presume  that  tJie  experiments  you  have  ha<? 
on  your  malt  show  that  it  is  practically  free  frtmi 
arsenic  at  the  present  moment  ? — Practically,  at  present, 
free.  We  'have  no  complaint  from  day  to  day,  and, 
moreover,  there  is  a  cessation  of  all  the  excitements  and 
the  deaths.  If  we  had  never  had  the  Biostock  misfortune 
I  should  not  have  the  honour  of  aprjearing  before  the 
Oommiission  at  this  moment. 

7183.  You  would  be  prepared,  I  presume,  to  give  to 
the  brewer  a  guarantee  of  practicsil  purity — do  not 
say  absolute  purity? — Yes,  practical  purity—we  are 
giving  that- 

7184.  And  you  would  be  prepared  to  accept  a  standard 
of  what  is  practical  purity  from  one  of  the  large  Govjrn- 
ment  Departments  ? — ^That  is  what  we  very  muoli  re- 
quire. Nothing  would  please  the  trade  generally  more 
than  to  know  what  is  expected  of  them,  and  wfhat  they 
miay  safely  do,  and  I  am  sure  they  will  do  it. 

7185.  {Dr.  Whitdegge.)  Can  you  tell  us  the  exact 
terms  of  the  certificate  which  you  give  of  practical 
purity  from  arsenic  ? — I  am  afraid  I  could  not  remem- 
ber.   We  have  not  adopted  one  particular  formula.  We 
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iiave  var.ed  it  according  to  the  exigencies  of  the  case 
aiid  tiie  exactions  of  our  friends,  jjome  are  content 
M  uli  simply  a  very  thin  guarantee;  others  are  very 
exacting,  and  want  somethiiLg  very  safe.  We  have  4  May,  \\ 
generally  gone  on  these  lines,  and  we  have  found  it 
pretty  generally  accepted  too,  that  we  will  guarantee 
that  no  malt  shall  leave  our  pi-emises  without  our  being 
satisfied  that  it  is  practically  free  from  impurity. 

7186.  In  sjjeaking  of  arsenic  derived  from  coal,  you 
gave  us  figures  showing  arsenic  in  malt  to  the  extent  of 
i-400th,  l-300th,  and  i-350;h  ?— Yes. 

7187.  Would  you  be  prepared  to  give  the  certihcafe 
of  the  sort  you  named  m  connection  with  the  samples 
containing,  say,  l-300th  ? — ^Specifying  T 

7183.  ^o  ;  according  to  the  examples  you  gave  us, 
malt,  m  th_e  preparation  of  which  coal  has  been  used, 
may  contain  l-400th  or  l-300th.  Would  you  regard 
iliac  as  a  sample  of  malt  to  which  a  cert.ificate  in  the 
general  terms  you  described  would  be  appropriate  ? — 

V.  PS. 

7189.  You  would  not  expect  the  brewer  to  understand 
your  certificate  t<j  mean  tl.at  tftere  was  not  a  tra-ce  of 
arsenic,  even  l-300th  of  a  grain  to  the  lb.  ? — No,  we 
.should  not  expect  that.  There  are  so  many  uncertainties 
and  there  are  so  many  difficulties  even  with  regard  to 
the  purity  of  the  part.cular  material  used  in  making  the 
tests. 

7190.  {Sir  William  Chunh.)  Who  do  .you  think  ought 
to  do  the  final  brushing  of  the  malt,  tlie  maltster  or 
the  brewer? — hope  that  nothing  will  occur  to  place 
an  obligation  to  do  the  final  brusmng  in  the  malt  kiln. 
We  should  want  to  extend  our  kilns  verv  much,  and  we 
should  have  no  end  of  difficulty  if  we  had  all  thait  to 
do.  Of  course  it  is  not  an  impossibility,  and  I  fancy 
in  some  breweries  there  are  machines  which  allow  a 
certain  amount  of  brushing  to  be  done  before  the  malt 
reaches  the  rollers.  I  think  that  is  a  sateguard  to  some 
extent,  and  that  might  be  assisted  by  a  little  fan. 

7191.  I  wia,s  not  so  much  enquiring  as  to  the  way  in 
ivhich  it  should  be  done.  We  have  had  evidence  before 
us — one  brewer,  if  not  more,  said  that  he  thought  the 
final  brushing  was  best  done  in  'Qie  brewery,  because 
they  can  judge  better  a  saimple  of  malt  before  it  has 
had  this  final  brushing  than  after  it  has.  He  went  so 
far  as  to  say  that  an  inferior  quality  of  malt  well 
brushed  might  pass  as  a  good  sample? — I  think  the 
brewer  may  be  trusted  to  find  out  that. 

7192.  You  told  us  you  had  in  your  employment  a 
chemist  for  20  years.  I  presume  that  Ks  business  was 
really  only  to  examine  your  materials  for  trade  pur- 
poses. He  did  not  examine  them  for  accidental  con- 
taminations?— No,  but  in  order  to  ascertain  whether 
we  were  complying  with  the  requirements  of  the  chem.is- 
try  of  brewing. 

7193.  Whether  your  proportion  of  maltose  was  right 
or  that  sort  of  thing? — Quite  so. 

7194.  You  never  examined  for  arsenic? — No. 

7195.  Or  any  other  accidental  impurity? — No,  we 
never  suspected  anything  deleterious. 
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7196.  {Chairman.)  You  are  a  brewers'  analyst,  and 
have  been  in  practice  as  such  for  22  years  ? — ^Yes. 

7197.  I  believe  you  axe  also  the  aut'hor  of  a  book  on 
brewing  ?— Yes.  I  am  the  author  of  a  Laboratory  Text 
Book  for  Brewers,  wliioh  has  gone  through  two 
editions,  and  I  think  I  may  claim  to  have  an  inti- 
mate knowledge  of  brewing  operations  and  of  the  m^a- 
terials  wliich  are  used  therein.  Since  fiie  end  of  No- 
vember last  I  have  examined  a  large  number  of  beers 
and  the  materials  with  which  they  are  brewed  for  the 
presence  of  arsenic,  the  number  so  examined  being 
considerably  over  2,500. 

7198.  I  believe  you  have  been  requested  by  the 
Oliemical  Manufacturing  Section  of  the  Brewery  Traders' 
Association  to  make  enquiries  on  their  behalf  into  the 
presence  of  arsenic  in  their  manufactures,  and  the  pre- 
cautions which  are  taken  to  prevent  such  c-ontamina- 
tions? — Yes,  and  with  that  oibiect  I  have  visited  the 
works  of  the  fii-ms  connected  with  that  As.sociatian, 
which,  whilst  not  including  absolutely  the  whole  of  the 
firms  which  'supply  brewers  with  preservatives,  etc.,  is 
certainly  repiesontative.  I  have  made  enquiries  into 
the  methods  of  working,  and  though  it  is  obvious  Ihat 
in  some  cases  special  processes  are  employed,  the  de- 


tails of  which  the  manufacturer  does  not  care  to  dis- 
close, yet  every  facility  has  been  afforded  to  me  for 
obtaining  information  upon  all  points  bearing  upon  the 
questions  at  issue.  I  have  also  collected  from  my 
brewery  clients  a  number  of  samples  of  preservatives, 
caramels,  etc.,  which  have  been  supnlied  to  them  pri t 
to  the  end  of  November  last,  that  is  to  say.  before 
possibility  of  arsenical  poisoning  by  beer  was  realised. 
So  that  I  have  examined  samples  both  from  manufac- 
turers and  supplied  direct  to  me  throuo-h  brewers.  These 
latter  samples  represent,  therefore,  the  normal  output 
of  such  firms  prior  to  any  alterations  which  might  have 
been  made  in  their  manufacture  after  the  discovery  that 
arsenic  had  been  found  in  beer. 

7199.  What  method  of  analysis  did  you  adopt? — 1 
have  used  the  Marsh  method,  except  at  the  commence- 
ment, when  I  used  the  Reinsch  test.  The  Reins ch 
test,  of  course,  is  not  as  satisfactory  in  some 
respects  as  the  Marsh,  but  it  had  the  sreat  advantage 
of  being  very  simple  and  (luickly  performed,  and  at  the 
commencement  of  the  difficulty  which  occurred  it  was 
necessarv  to  s&t  throuyh  a  large  number  of  samples. 
Lately  I  have  used  the  Marsh  test  almost  exclusively. 
T  Kavs  tried  the  Gutzeit  test,  and  I  have  rejected  it. 
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By  tilie  Marsh  te&t  I  am  able  to  detect  with  ease  the 
presence  of   01  milligramme  of  arsenious  oxide. 

7200.  In  liow  much  material  ? — In  50  grammes  of 
niaiterial.  When  I  si>eak  of  substances  as  free  from 
arsenic  I  mean  that  no  arsenic  can  be  found  by  a  test 
of  tihe  delicacy  ahove  named  when  ojierating  upon 
aboult  50  grammes  of  the  substance  under  examination. 
The  substances  inito  which  I  have  miade  a  special  en- 
quiry are: — ^(1)  Hardening  materials;  (2)  antiseptics; 
(3)  iinings ;  (4)  oaramelised  preparatioins ;  (5)  yeast 
foods.  In  considering  the  liability  of  the  substances 
which  I  have  specially  examined  to  in(ti"oduce  con- 
tamination, it  is  necessarj-  to  recognise  the  relatively 
small  quantities  which  are  employed  by  brewers. 
Taking  the  maximuim  amount  of  ingredients  used  in 
ordinary  brewing  operations,  it  will  be  found  that  with 
most  substances  used  the  actual  quantitj'  introduced 
into  a  gallon  of  beer  is  extremely  small,  so  that  a  very 
gross  contamination  of  this  material  would  be  necessary 
to  introduce  any  perceptible  amount  of  arsenic  into  the 
beer. 

7201.  Can  you  give  the  Commission  a  list  of  the  lirms 
or  companies  invited  to  give  samples  of  the  various 
materia/ls  ? — I  can  give  you  a  list  of  the  names.  This 
particul-ar  manufacturing  Section  includes  the  majority 
of  the  oheonical  manufaoturens  who  supplj'  brewers 
with  material.  It  does  mot  absoluitely  include  the 
whole,  but  for  the  purpose  of  prepiaring  evidence  for 
this  Commission,  I  thought  it  best  to  secure  samples 
from  the  whole  of  the  manufacturers  who  supply 
brewers  with  chemicals. 

7202.  What  are  the  hardening  materials? — ^Harden- 
ing materials  are  iised  by  brewers  for  the  purpose  of 
raising  the  mineral  matter  in  their  waters  to  certain 
standards.  The  amiounts  of  hardening  material  added 
necessarily  vary  according  to  the  character  of  the  beer 
which  is  required,  but  the  maximtim  amounts  generally 
9,dded  are  as  follows  :  — 
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Sulphate  of  lime  -       -  - 
Sulphate  of  miagnesia  - 
Chloride  of  calcium  - 
Chloride  of  sodium 
Potassium  sulphate  or  chloride 
Kainit         .       .       -  . 


50  grains  per  gallon. 

10  ,t 

20  „ 

50     ,,  ,, 

15     „       „  „ 

50     ,,       ,,  ,, 


7203.  What  is  kainit  ?^ — Kainit  is  a  natural  deposit 
supposed  to  have  been  derived  from  evaporation  of 
an  inland  sea.  It  is  obtained  from  mines  m 
Stattfurt,  in  Germany.  It  is  mined  out  of  the 
ground.  The  coarser  varieties  of  kainit  are,  I 
believed,  used  as  a  manure.  The  finer  varieties  are 
used  for  hardening  purposes.  In  some  cases  they  -are 
purified  first  of  all.  In  Oither  oases  they  are  used  with- 
out any  treatment.  Kainit  consists  essentially  of  a 
mixture  of  potassium  sulphate,  miagnesium  sulphate, 
and  sodium  chloride. 

7204.  Are  the  quantities  of  tlie  difTerent  substances 
given  in  this  table  the  quantities  of  the  substances 
liabitually  added  ? — Not  the  whole  of  them. 

7205.  One  or  the  rather  ? — One  or  the  other. 

7206.  Something  of  all  ? — No,  not  exactlj.  It  entirely 
depends  upon  the  character  of  the  beer.  In  some  cases 
chloride  of  sodiixm  alone  would  be  used.  In  other  cases 
kainit  alone  would  be  used.  In  other  cases  a  miyture 
of  sulphate  of  lime  and  sulphate  of  magnesia  wo'ild  be 
used,  but  in  any  case  the  tdtal  amount  of  hardening 
materials  added  would  seldom  exceed  50  grains  per 
gallon. 

7207.  Is  someithing  of  hardening  material  essential  ? 
— For  certain  classes  of  beer  with  certain  waters. 

7208.  Is  that  bo  please  the  taste  of  the  consumers  ? — 
Yes. 

7209.  Not  to  make  the  beer  keep  ? — It  does  render  the 
Stability  of  the  beer  higher,  undoubtedly.  In  Burton, 
the  district  from  whence  the  most  celebrated  pale  ales  of 
this  country  come,  the  water  naturally  contains  a  large 
qu'anitity  of  sulphate  of  lime,  and  a  moderate  quantity 
of  magnesia  salts.  If  we  wish  to  brew  a  pale  ale 
of  Burton  character  in  a  district  other  than  Burton  we 
add  to  our  water  supply  the  salts  which  are  deficient  in 
that  supply ;  that  is  to  say,  we  add  sulphate  of  lime 
and  sulphate  of  magnesia. 

7210.  And  does  that  make  a  perceptible  difference  in 
the  flavour  of  the  beer? — It  makes  a  very  great  differ- 
ence in  the  flavour  of  the  beer.    In  fact,  we  cannot  pro- 


duce a  high-class  bitter  beer  witliout  the  presence  of 
sulphate  of  lime. 

7211.  VS  e  shall  be  ve-iy  much  obliged  if  you  will 

hand  in  a  list  of  the  j)ersoins  or  firms  from  whom  yoi^.  

received  samples,  and  whose  works  you  visited? — Yes, 

1  will  do  so.*  May  I  explain  that  the  fii-ms 
whose  works  I  have  visited  do  not  by  any 
means  exhaust  the  firms  from  whom  I  have  received 
samples.  A  number  of  samples  have  been  received 
direct  from  my  brewery  clients  ;  in  fact  immediately  the 
possibility  of  the  access  of  arsenic  to  beer  was  realised, 
practically  the  whole  of  my  clients  in  the  United  King- 
dom sent  to  me  the  Whole  of  their  materials,  necessarily 
including  their  hardening  materials  and  preservatives  ; 
so  that  I  have,  in  that  indirect  method,  analysed 
practically  tilie  whole  of  the  preservatives,  hardemng 
materials,  yeast,  foods,  and  other  materials  which 
have  been  produced  by  English  m-annfacturers. 

7212.  Sulphate  of  lime  is  added  in  the  form  of  Calciani 
gypsum  ? — ^As  a  rule  in  the  form  of  gypsum.    In  a  few  ^'uiphate. 
cases,  in  place  of  gypsum,  an  article  called  precipitated 
sulphate  of  lime  is  employed.    It  is  employed  in  place 

of  gypsum  because  gypsum  is  rather  slowly  soluble. 
When  precipitated  sulphate  of  lime  is  employed  it 
disisolves  almost  immediately,  hence  it  is  sometimes 
used.  Precipitated  sulphate  of  lime  is  made  by  sus- 
pending chalk,  or  whiting,  which  is  a  purified  form 
of  chalk,  in  water,  and  adding  to  it  sulphuric  aoid.  The 
sulphuric  acid  decomposes  the  chalk  and  produces 
sulphate  of  lime,  whidh  deposits  from  the  liquid.  That 
sulphate  of  lime  is  washed,  and  is  then  supplied  to  the 
brewer,  usuallj-  in  the  form  of  a  paste,  in  which  form  it 
is  very  oasilj-  soluble,  and  is  in  many  ways  preferable 
to  ordinary  gypsum. 

7213.  Is  it  dissolved  in  the  beer  ? — It  is  dissolved  in 
the  water  with  which  the  beer  is  brewed,  and  is  carried 
forward  into  the  beer. 

7214.  Then  it  is  sparingly  soluble  ? — Gypsum  itself 
dissolves  rather  slowly,  being  soluble  to  the  extent  of 
a  little  over  100  grains  ]3er  gallon. 

7215.  {Mr.  Cosmo  Bonsor.)  When  gypsum  is  put  intc 
water  the  water  takes  up  exactly  the  amount  of  gypsum 
that  it  can  contain  ? — Undoubtedly,  no  more. 

7216.  Gypsum  is  a  Derby  spar,  whidi  practicallj 
makes  the  same  water  as  the  Trent,  the  waters  used  in 
Burton  beers  ? — Yes. 

7217.  The  spring  rises  in  gypsum  ? — Yes.  The  gyp- 
sum which  is  added  is  mined  out  of  the  siame  districts 
from  which  the  Burton  waters  are  obtained,  and  in- 
stead of  drawing  our  water  from  Burton  we  bring  the 
gypsum  to  the  water. 

7218.  (Chairman.)  Is  there  a  saturated  solution  of 
gypsum?  Do  you  put  in  as  much  gypsum  as  the  water 
will  dissolve? — Not  quite. 

7219.  It  is  not  saturated? — ^Tt  is  not  saturated. 
There  are  objections  to  complete  saturation.  We  find 
that  if  we  saturate  our  water  with  sulphate  of  lime  the 
beers  do  not  clarify  as  quickly  as  they  otherwise  would, 
or  as  quickly  as  we  desire  for  the  present  class  of  trade. 

7220.  Do  you  also  use  common,  salt  ? — Yes,  it  is  used  Salt, 
usually  in  the  brewing  of  mild  beers,  not  in  bitter 
beers.    The  ordinary  bar  salt  of  commerce  is  that  form 

of  salt  which  is  usually  employed,  just  the  same  salt 
as  we  use  on  our  tables. 

7221.  Other  sulphates  or  chlorides  are  also  used  ? — ^- 
They  are  not  frequently'  used  ;  they  are  sometimes  used. 

7222.  Is  th'at  for  obtaining  various  flavours  in  beer?- 
— For  hardening. 

7223.  And  also  for  flavouring? — Certainly.  In  cer- 
tain districts  certain  particular  flavours  are  desired.  In 
certain  districts  waters  containing  large  quantities 
of  chlorides  produce  the  desired  flavour  of  beer.  In 
other  districts  waters  containing  large  quantities  of 
sulphates  produce  the  required  flavour  of  heer.  The 
brewer  seeks  to  treat  his  water  so  as  to  produce  .'i 
beer  suitable  to  the  particular  district  which  he  is 
supplying. 

7224.  Did  you  discover  any  arsenic  in  any  of  thess 
substances? — I  have  discovered  arsenic  in  a  few  of 

*Note  by  Witness. — This  is  the  list  referred  to:  — 
Boake,  Roberts,  A.,  and  Co.,  Ltd.  ;  Burgoyne,  Bur- 
bridge,  and  Co.  ;  Cafferata  and  Co.  ;  Clowes.,  Walker, 
Limited;  CoUett,  J.  M. ,  and  Co.  ;  Gillman  and  Spencer. 
Limited  ;  Hallams,  Limited  ;  Kendall,  F.,  and  Son  , 
Malto-Peptone  Co.  ;  Prentice  Brothers ;  Vanguard 
Manufacturing  Co.  ;  Yon  Heyden's  Chemical  Co. 
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the  materials,  but  the  amount  has  been  extremely 
small.  The  largest  amount  of  arsenic  which  I  have 
found  in  any  nuaterial  has  been  in  kainit.  In  that 
material  I  have  found,  approximately,  '02  milligramme 
in  50  grammes  of  the  material,  that  is  to  say,  "0028 
grain    in  a  pound  of  kainit. 

7225.  That  is  grains  of  atsenious  oxide,  not  so  much 
arsenium  'i — JNot  the  metal,  but  the  oxide.  Assuming 
tiiat  50  grains  of  this  material  were  present  in  a  gallon 
of  beer — and  that  is  a  very  large  amount,  the  maxi- 
mum which  would  be  present — ^then  even  if  a  material 
of  the  maximum  impunty  which  I  have  examined  were 
used,  only  '00002  grain  of  arsenic  per  gallon  could 
be  introduced  into  the  beer.  The  amount  introduced 
is  so  small  that  it  is  practically  negligible. 

7226.  The  other  materials  mentioned  under  this 
heading  contain  no  arsenic,  or  less  than  the  above- 
named  amount  ? — Yes,  I  have  found  a  small  amount  of 
arsenic  in  some  samples  of  commercial  Epsom  salts. 
The  amount  of  Epsuni  salts  which  a  brewer  uses  is 
very  small.  I  have  never  iound  more  than  '01  milli- 
gramme of  arsenic  in  Epsom  salts,  and,  calculated 
out,  based  on  the  amount  which  an  ordinary  brewer 
uses,  it  oomes  to  the  fifth  place  of  decimals ;  and 
when  we  remember  that  Epsom  salts  are  used  in  very 
large  quantities,  without  particular  danger  to  our- 
selves, medicinally,  one  cannot  think  that  the  use  of 
three  or  four  grains  per  gallon  of  Epsom  salts  can  be 
of  much  matter  when  one  is  in  the  habit  of  taking 

ounce  of  Epsom  salts. 

7227.  {Mr.  Cosmo  Bonsor.)  Do  you  recommend  Epsom 
salts  to  be  used  in  beer? — I  do  not,  personally. 

7228.  {Chairman.)  Is  it  according  to  the  taste  of  the 
consumers  in  certain  districts  tiiat  Epsom  salts  is 
added  to  the  beer? — It  is  derived  from  this,  that  a 
certain  small  amount  of  magnesium  salts  is  undoubtedly 
present  in  some  of  the  Burton  waters,  and  brewers  who 
are  endeavouring  to  produce  beers  of  Burton  type  per- 
haps too  slavishly  copy  all  the  ingredients  which  are 
present  in  the  Burton  water. 

7229.  If  kainit  is  a  natural  earth  and  occasionally 
contains  arsenic,  may  not  particular  masses  of  kainit 
be  notably  arsinica.1  ? — That  is  possible.  I  can  only 
say  I  have  examined,  I  believe,  about  28  samples  of 
kainit  drawn  from  breweries  all  over  the  kingdom, 
and  I  have  not  found  any  arsenic  in  25  out  of  tlie 
28.  But  in  thiee  I  liave  found  arsenic.  The  largest 
amount  of  arsenic  which  I  have  found  in  any  of  those 
is,  as  I  have  stated,  "02  milligramme,  in  50  grammes, 
equal  to  "0028  grain  per  lb.,  an  amount  which,  I 
think,  is  quite  negligible. 

7230.  Is  kainit  used  by  a  great  many  brewers? — A 
consideriable  number  of  brewers  are  using  kainit. 

7231.  Do  the  brewers  get  it  chiefly  direct  from 
trermany,  or  do  tliey  buy  it  from  .sellers  of  chemical 
materials  in  England? — Most  usually  from  sellers  of 
chemical  materials. 

7232.  "What  do  you  say  as  to  antiseptics? — The 
greater  proportion  of  preservatives  used  in  beer 
consist  of  preparations  of  sulphites,  the  active 
agent  being,  of  course,  the  sulphurous  acid  (sulphur 
dioxide)  contained  in  the  sulphite.  In  addition 
to  sulphites,  small  quantities  of  salicylic  acid 
are  sometimes  employed.  The  quantities  in  which 
preservatives  are  added  are  quite  small,  and  may,  I 
think,  be  fairly  taken  to  be  as  follows  :  calcium, 
sodium,  or  potassium  sulphite  are  used  at  the  rate, 
usually,  of  one  ounce  per  (barrel  of  beer.  This  is 
equivalent  to  about  12  grains  per  gallon.  In  a  few 
and  quite  exceptional  oases,  as  much  as  1^  ounces 
per  barrel  may  be  used.  Of  liquid  sulphites  bisulphite 
of  lime  is  that  most  generally  used,  and  is  the  oldest 
preservative.  It  was  used  before  any  of  the  solid 
sulphites  were  introduced.  The  amount  of  that  em- 
ployed varies  very  considerably  indeed,  but  generally 
lies  between  6  and  10  fluid  ounces  per  barrel ;  this 
is  equivalent  to  about  the  same  actual  addition  as  of 
solid  sulphites.  Other  special  forms  of  liquid  sul- 
phites are  supplied  to  brewers,  and  of  those  from 
2  to  4  ounces  per  barrel  are  added,  which  are  really 
equivalent  to  the  same  amount  that  I  have  above 
named  of  solid  sulphites.  Salicylic  acid  is  used  to  the 
extent  of  a  or  4,  or,  in  exceptional  cases,  f  of  an 
ounce  per  barrel,  usually  half  an  ounce  per  barrel, 
that  is,  to  the  extent  of  6  grains  per  gallon.  So  that 
it  is  quite  clear,  in  view  of  the  very  small  quantities 
?f  these  materials  which  are  added  to_  beer  as  ^pre- 

.■i^-vatives,  the  very  js^rossest  contamination  must  have 
.'a'Ken  pVaee  to  in'trofhice  anv  appreciable  amount- 


arsenic  into  beer.  AH  tliese  preservatives,  so  far  as 

1  have  been  able  to  ascertain,  have  been,  made  with 

every  reasonable  care,  and  from  ■commiercially  pure 
chemicals. 
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7233.  I  believe  you  have  some  information  to  give  us  ~ 
With  regard  to  sulphuric  acid  in  this  connection? — 
Sulphites,  the  basis  ot  practically  the  whole  of  the  pre- 
servatives sujiplied  to  brewers,  are  produced,  of  course, 

uy  Uie  aid  ol  sulphurous  acid,  and  sulphuious  acia  is 
made  by  one  of  tiiree  methous.  First,  by  the  bum-  Manufactur 
mg  of  sulphur ;  second,  by  heating  sulphuric  acid  of  sulphurous 
with  sulphur  ;  and  third,  by  heatmg  colie  or  cliarcoal  acid  and  ts 
with  sulphuric  acid.  All  of  the  makers  of  sulphites  in  freedom 
England  use  one  of  these  three  methods.  In  every  from  arsenic 
case  of  the  factories  wfhich  I  have  visited,  tlie  resulting 
gases  are  passed  through  a  washer  or  scrubber  before 
they  are  led  into  the  saturat.on  vessel,  the  vessel  in 
which  the  sulphite  is  prepared.  I  found  from  direc-t 
experiments,  a  number  of  wliich  1  iiave  made  in  my 
laboratory,  and  on  a  larger  scale  an  tlie  works,  that  if 
arsenic  were  present  in  the  original  acid  it  is  entirely 
separated  when  the  gases  pass  through  the  washer.  In 
fact,  the  arsenic,  if  present,  is  held  back  in  the  washing 
vessel.  Every  manufacturer,  so  far  as  I  have  been 
able  to  ascertain,  uses  a  washer  for  h.is  gases,  and  there- 
fore every  manufacturer  practically  secures  himself 
against  any  arsenic  being  carried  forward  into  his  pro- 
ducts. The  arsenic  wliich  is  present  in  any  preserva- 
tives, if  it  is  present,  is  therefore  not  derived  from  the 
sulphurous  acid.  As  a  matter  of  fact,  the  sulphuric 
ac.d  which  is  used  in  making  isulpliurous  acid  is,  so  far 
as  I  can  ascertain,  and  has  been,  of  very  good  quality 
indeed.  In  most  cases  it  has  been  pure  to  the  fourth 
place  of  decimals.  I  found  on  examining  the  books  of 
seme  manufacturers  whose  works  I  have  visited,  that 
they  have  consistently,  not  lately,  but  for  two  or  three 
years  past,  made  examinations  of  the  acid  which  they 
have  employed,  that  they  have  tested  for  arsenic  in 
the  acid,  and  that  they  have  only  used  acid  which 
has  been  reasonably — I  will  not  say  absolutely 
— free  from  arsenic.  The  largest  amount  of  arsenic 
which  I  have  found  In  any  of  the  sulrihites  has  been  '02 
milligramme,  per  50  grammes,  that  is  equivalent  to 
•0028  grain  per  lb.  As  only  about  12  grains  of  such 
a  preparation  is  used  in  a  gallon  of  beer,  the  actual 
amount  of  arsenic  Introduced  would  not  exceed,  in  the 
worst  sample  which  I  have  examined,  "000004  grain  per 
gallon  ;  in  fact,  ^oo'doo  g^'^ii^i  which  is,  of  course,  quite 
negligible. 

7234.  That  we  may  consider  as  quite  negligible? — I 
think  so. 

7235.  In  the  case  of  a  beer  likely  to  go  sour,  might 
not  a  much  larger  quantity  of  bisulriliite  or  other  pre- 
servative be  added  ? — It  is  unlikely.  The  amounts  which 
I  have  given  you  are  the  maximum.  A  very  large  num- 
ber of  brewers  do  «ot  use  as  large  an  amount  as  I  have 
stated,  that  is  to  say,  loz.  per  barrel  of  solid,  and  6  to 
lOoz.  of  liquid  sulphite.  It  is  most  unlikely  that  in 
any  considerable  number  of  cases  larger  quantities  of 
sulphite  than  tliat  given  would  be  u.-^ed.  As  a  matter 
of  fact,  if  larger  quantities  were  used  they  would  com- 
municate a  flavour  to  the  beer,  and  would  render  it 
objectionable.  The  pirblic  taste  would  not  permit  larger 
quantities  to  be  employed. 

7236.  {Sir  William  Church.)  Is  boracic  acid  ever  used  Boracicacidl 
as  a  preserrative  ? — ^I  have  made  enquiries  as  to  that  Tiot  added 
from  practically  every  manufacturer  in  England,  and  lo  beer, 
they  all  deny  that  boracic  acid  has  ever  been  sold  by 

them  as  a  preservative  for  beer. 

7237.  (Mr.  Cosmo  Bonsor.)  Salicylic  acid  is  very  little  Salicylic  | 
used  ? — ^Very  little.  acid  seldomfl 

7238.  It  Is  used  more  for  cleansing  vessels  and  casks 
than  for  beer?— It  may  be  used  for  that  purpose.  The 
amount  of  salicylic  acid  used  is  very  small.  The  main 
preservative  relied  upon  by  brewers  is  some  form  of 
sulphite. 

7239.  I  take  it  that  in  mentioning  salicylic  acid  you 
mention  it  because  it  has  been  supplied  to  brewers,  but 
it  does  not  necessarily  mean  that  it  has  gone  into  the 
beer  ? — No,  but  it  is  sometimes  added  direct  to  beer. 

7240.  It  is  more  used  for  cleansing  purposes,  for 
getting  rid  of  bad  yeast  that  has  impregnated  wood  in 
any  fo°rm  than  for  any  other  purpo^se  ?— Yes,  it  is  a  most 
]Mweriul  disinfectant,  and  for  that  purpose  is  most 
useful  in  destroying  infection  which  may  have  occurred 
in  iwooden  vessels.  It  is  supplied  to_^brewers,  though 
it  is  not  the  main  preservative  upon  which  brewers  rely. 

7241.  The  principal  preservative  is  bisulphite  of  lime  ? 
—Yes. 
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7242.  (.Sir  WiUiavi  Chunk.)  'With  regard  to  salicylic 
acid  being  used  for  disinfect  ng  and  cleansing  pur- 
poses, what  has  led  brewers  to  use  it  tor  tJiat  purpose  '. 

ly,  isiOl.  it  is  not  so  powerful  a  germicide  as  many  other  things 
which  are  known? — No,  not  so  powerful,  for  instance,  as 
mercury,  but  we  should  be  afraid  to  use  a  mercury  salt 
in  the  interior  of  a  feimenting  vessel  which  was  subse- 
quently to  be  filled  with  beer. 

7243.  That  is  the  very  reason  I  astked  you  the  ques- 
tion. It  is  used  as  being  a  germicide,  and  as  one  that 
is  not  poisonous? — Certainly. 

7244.  Except  in  very  large  doses  ? — Yes,  tJiat  is  the 
po^nt.  We  w.sJi  to  disinfect  our  vessels,  which  are 
subsequently  to  be  filled  with  beer,  and  although  we 
may  wash  ihe  preservatives  off  we  could  not  ensure 
that  every  trace  of  preservative  was  removed  ;  there- 
fore, t(hough  we  all  admit  that  mereury  is  one  of  the 
most  powerful  germicides,  its  .use  would  be  inadmissible 
and  inappropriate  for  cleansing  vessels  which  are  to 
be  subsequently  filled  with  beer. 

7245.  {Chairman.)  Is  carbolic  acid  used  in  any 
cleainsing? — It  is  not  used  in  any  .vessels  which  are  to 
be  filled  with  beer  or  wort.  Carboiic  acid  may  be 
used  on  the  floors  but  not  added  to  tlie  teer.  The 
smallest  quantity  would  absolutely  ruin,  the  flavour  of 
the  beer, 

7246.  Besides  preservatives,  there  are  what  are  called 
finings.  Have  you  anytliing  to  say  about  these  1 — Fin- 
ings are  made  from  isinglass,  the  swimming  bladder  ot 
the  sturgeon,  and  the  commoner  sorts  are  made  from 
soles'  skins.  Some  very  few  samples  are  made  from 
gelatine.  The  finings  are,  as  we  technically  term  it. 
"cut,"  tliat  is,  semi-diissolved  by  treatment  by  means* 
of  an  acid.  The  acid  employed  for  cutbincf  or  dissolving 
finings  in  very  many  cases  is  sulphurous  acid.  In  some 
cases  tartaric  aoid  is  added,  as  well  as  sulphurous  acid. 
Sulphurous  acid,  as  I  have  previously  mentioned,  is 
practically  arsenic  free,  and  the  use  of  sulphurous  acid 
;s  tJiei'efore  not  open  to  any  objection.  Tartaric  acid 
is  used  in  the  preparation  of  some  finings,  and  tartaric 
acid  undoubtedly  does,  in  ,sorae  commercial  samples, 
'jontain  traces  of  arsenic.  There  is  no  doubt  that  it  is 
an  extremely  difficult  thing  to  get  comimercial  tartaric 
acid  which  is  absolutely  arsenic  free  b_v  the  very  rigid 
test  to  which  we  subject  materials  at  the  present  time. 
For  that  reason  personally  I  think  it  wvjukl  be  wise  to 
reject  the  use  of  tart.aric  acid  entirely  from  the  prepara- 
tion of  finings.  This  is,  however,  only  my  own  iji- 
dividual  opinion.  It  is  quite  easy  to  make  finings  without 
their  employment,  in  fact,  in  my  opinion  better  finings 
can  be  made  without  the  use  of  tartaric  acid  than  with. 
Assuming  that  tartaric  acid  has  been  used,  and  assum- 
ing that  it  has  been  used  in  the  proportion  of  lib.  nf 
tartaric  ac'd  .to  every  71bs.  uf  isinijlass.  together  with 
1  gallon  of  sulphurous  acid  of  5  per  cent,  strengtii. 
tl'.e^e  m.aterials  W'Ould  be  sufticient  to  make  a  hogshead 
of  finings.  Before  the  hogshead  of  finings  was  used, 
it  would  be  diluted  with  either  water  or  beer,  wiUi  an 
equal  bulk,  making  two  hogsheads  of  finings,  and  tliPii 
of  'that  diluted  material  one  pint  to  one  quart  would  be 
added  to  each  barrel  of  the  beer.  Taking  the  maximum 
amount  of  one  quart  and  the  quantity  of  tartaric  acid 
used  as  that  which  I  have  named,  the  amount  of  tartaric 
acid  introtluced  would  not  be  more  than  15  "rains 
per  gallon  of  finings,  whilst  the  amount  of  sul- 
phurous aoid  would  be  approxiimately  half  that.  I 
have  examined  a  considerable  number  of  samples  of 
finings  for  arsenic,  and  I  h.ave  found  a  minute  trace  of 
arsenic  in  twn  of  them.      The  worst  sample  that  T 

*  examined  conta'ripd  arsenic  to  the  amount  of  '016  miili- 
grammes  per  100  c.c,  equivalent,  that  is.  to  -Oil 
grains  per  gallon.  Assuming  these  finings,  which  are 
the  very  worst  that  I  have  come  across,  to  have  been 
used  in  the  maximum  amount  mentia-med,  the  amount 
of  arsenic  which  could  be  introduced  into  a  gallon  of 
beer  would  be  '00007  grains  per  gallon.  It  is  quite 
ilear  that  whilst  a.  very  minute  amount  of  arsenic, 
quite  a.  negtlisi-ble  amount,  might  be  'Introduee'T  bv  t1i° 
use  of  tartaric  acid,  the  a.mo.unt  which  wi^uld  be  so 
introduced  would  be  nothincr  comnared  with  the  pmount 
which  must  be  commonlv  taken  hi  the  ordinary  bakin.; 
oowders  of  commerce,  most  of  which  are  prepared  with 
'irtarlc  .acid.  The  amount  of  tartaric  acid  nresent  in 
tho^e  must  be  enormously  2freater  than  can  be  present 
in  bepr. 

int  of        7247.  What  is  the  largest  amount  of  arsenic  that  vou 
c  found  have  found  in  tartaric  acid  ? — have  not  exam'ned  a 
taric      very  large  numher  of  tartaric  acids.    T  hnve  examined 
the  finished  products  in  most  cases.    But  I  have  a  few 
nmples  of  tartaric  acid  which  I  have  examined.    T  have 
one  sample  of  tartaric  acid  which  contained  approxi- 


mately one-fiftieth  of  a  grain  of  arsenic  per  lb.  of  tar- 
taric acid. 

7248.  Is  that  the  greatest  ainoimt ? — I  have  one  fur-  ^  i^j^ 
ther  sample  which  contained  one-thirtieth  of  a  grain  of        ^^-^  ' 
arsenic  per  lb.    Those  are  the  largest  amounts.  The 

amount  of  tartaric  acid  used  by  a  brewer  in  the  pre- 
paration of  his  finings  is,  of  course,  very  small  indeed. 

7249.  The  arsenic  so  introduced  would  be  negligible  negligible 
in  beer? — Absolutely  negligible.    At  least  I  gather  that  as  regards 
wlien  you  come  to  1/10, 000th  of  a  grain  per  gallon  it  is  beei. 
negl.gible. 

7250.  Why  should  you  use  tartaric  acid  ?  Is  it  nut 
more  expensive  than  sulphurous  acid  ?- — It  is  not  a  ques- 
tion of  expense,  it  is  a  question  of  convenience,  and  of 
quickness  m  cutting.  Tartaric  acid  is  found  to  cut 
finings  to  make  them  ready  for  use  more  rapidly 
than  sulphurous  acid,  and  for  that  reason  perhaps  has 
been  used.  The  most  practical  brewers  are  of  opinion 
that  very  rapidly  prepared  finings  are  not  always  the  best 
finings,  and  that  a  slower  method  of  preparation  will 
often  give  a  really  more  efficient  article,  and  a  great 
number  of  brewers  now  from  choice  prefer  the  sulphurous 
acid-made  finings. 

7251.  How  is  the  tartaric  acid  applied? — It  is  dis- 
solved in  water,  and  applied  to  the  isinglass? — The 
is  nglass  is  first  of  all  washed,  and  soaked  in  cold  water 
until  -t  swells  up.  We  then  add  the  tartaric  acid,  which 
may  be  previously  dissolved,  or,  in  some  cases,  has  not 
been  previously  d'ssolved,  and  a  cer^^ain  amount  of  5  per 
cent,  solution  of  sulphurous  acid,  that  is,  if  we  are  using 
tartaric  acid  and  sulphurous  acid.  The  isinglass  is 
allowed  to  remain  in  this  acid  solution,  and  slowly  cuts, 
as  we  term  it,  that  is  to  say,  becomes  disintegrated. 
Whether  it  truly  dissolves  or  not  is  a  question  which  is 
much  disputed.    It  forms  a  sort  of  jelly-like  mass. 

7252.  But  is  it  not  a  jelly-like  mass  when  it  is 
moistened  with  water  ? — No,  it  is  not  the  same  form  at 
all.  It  swells  up  into  a  solid  jelly  mass,  but  on  cutting 
with  finings  it  breaks  down  into  a  liquid,  through 
which  very  minute  particles  of  gelatine  or  isinglass  are 
suffused  in  a  state  of  semi-solution.  We  believe  it  Is 
not  true  solution. 

If  you  filtered  that  through  an  ordinary  filt^er, 
rtr  blotting  paper,  would  the  isinglass  be  kept  back? — 
—Yes. 

7254.  -4s  it  is.  It  remains  suspended  in  the  water'? — 
Yes.  When  we  add  that  to  the  beer,  then  the  yeast  and 
"jther  matters  suspended  in  the  beer  attach  themselves 
to  the  finings,  and  agglomerate  into  one  solid  mass,  and 
fall  through  the  beer  and  fine  the  beer,  rendering  it 
quite  clear. 

7255.  Is  the  beer  poured  ofl',  or  is  the  sediment  re-  Outsi  t 
moved  from  it? — It  depends  upon  the  class  of  trade  done.  London 
For  the  London  mild  beer  the  finings  are  worked  out  of  stdiinciit 
the  top  of  the  cask,  out  of  the  bung  hole.    The  finings  alter  luang 
are  added  to  the  beer,  and  the  gas  in  the  beer  buoys  up 
the  finings,  and  they  work  out  of  the  bung  hole.  The 
consequence  is,  you  get  a  cask  of  absolutely  brilliant 
Tjeer.    In  the  pro^ances  generally  the  finings  are  allowed 
to  woilf  dowmwards  instead  of  upwards   and  remain  de- 
posited at  the  bottom  of  the  cask. 

7256.  How  is  the  beer  cleared? — Is  it  drawn  ofi'  with 
a  syphon  or  just  left  ? — In  an  ordinary  cask  the  tap  holt 
IS  an  inch  or  so  above  the  bottom  of  the  ca.sk,  and  in  that 
way  the  finings  and  the  deposit  are  not  disturbed. 

7257.  So  that  the  beer  is  left  on  the  lees,  as  it  were,, 
and  drawn  off  gently  from  the  top  from  above  ? — Yes. 
except  in  the  London  trade,  when  the  finings  are  worked: 
out. 

7258.  {Mr.  Cosmo  Bonsor.)  London  finings  are  nevei 
made  with  tartaric  acid? — No. 

7259.  They  are  made  wdth  sour  beer  ? — Yes. 

7260.  In  the  case  where  the  finings  wo.rk  tihrough  the 
ion.  the  isinglass  is  cut  with  sour  beer? — Almost  in- 
variably. 

7261.  {Sir  William  Church.)  That  is  to  say,  with 
acetic  acid.  Why  is  acetic  acid  not  used  for  finings  ? — 
Sour  beer,  of  course,  consists  of  a  mixture  of  acetic  and 
lactic  acids.  Brewers  are  of  opinion  that  tJie  most 
effective  finings  are  those  made  with  sour  beer. 

7262.  (Mr.  Cosmo  Bonsor.)  It  is  a  quick  process?— 
Yes. 

7263.  {Chair7r}aii.)  Is  not  sour  beer  dangertoua? — 
That  is  the  reason  why  such  finings  are  not  so  much 
used  with  stock  beers  as  they  are  with  beers  which  are 
oonsumed  very  quickJj. 
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7264.  The  sour  beer  does  not  leave  a  bad  flavour  'I — 
No,  the  amount  introduced  is  so  small. 

7265.  (Mr.  Cosmo  Bonsor.)  In  examining  finings 
under  a  microscope  they  are  practically  all  small 
particles? — Yes,  in  a  very  minute  state  of  sub- 
i!  vision. 

7266.  The  ftning  of  beer  with  isinglass  dissolved  in 
acid  is  quite  a  different  process  to  what  fining  wine  by 
eggs  is? — Quite  a  different  process. 

7267.  {Chairman.)  What  do  the  finings  do?  Is  it  the 
gelatinous  matter  that  causes  the  material  that  you 
vrish  to  take  oat  to  stick  to  itself  ? — The  finings,  which 
are  in  a  state  of  semi-siolution,  when  they  are  added  to 
the  beer,  are  thrown  otit  of  solution  and  pass  down- 
wards or  upwards  through  the  beer,  according  to  the 
method  of  fining,  carrying  with  them  any  matters  which 
are  suspended  in  the  beer,  leaving  the  beer  brilliant. 

7268.  What  about  caramel? — Most  caramels  are 
made  from  glucose.  In  many  cases  liquid  glucose  is 
used  for  this  purpose,  sometimes  solid.  American  and 
siometimes  German  glucose  is  employed.  Some  cara- 
mels are  made  from  cane  sugar,  not  from  glucose.  All 
the  manufacturers  of  caramel  from  whom  I  have  made 
enquiries  deny  that  inferior  glucose  is  in  any  case  used 
by  them.  They  inform  me  that  it  is  necessary  for  their 
purposes  to  use  a  thoroughly  high  ciuality  glucose,  and 
such  glucose  they  always  buy.  The  amount  of  caramel 
added  in  the  case  of  black  beers  may,  in  exceptional 
cases,  ]be  as  much  as  8  per  cent,  or  10  per  cent.,  but 
usually  it  does  not  exceed  6  per  cent. 

7269.  Eight  per  cent,  to  the  volume  measure? — Of 
the  amount  of  materials  employed. 

7270.  So  that  there  would  be  8  or  10  volumes  of  cara- 
mel to  92  or  90  volumes  of  beer? — No,  to  90  volumes  of 
L'uut  and  other  bugar.  Ten  per  cent,  is  the  expression 
of  the  equivalent  in  what  we  term  a  grist  of  materials 
used  for  producing  the  beer. 

7271.  The  caramels  are  to  be  used  in  brewing  ? — Tes. 

7272.  And  put  in  before  the  brewing  is  completed — 
put  in  at  the  commencement  of  the  brewing? — ^After  the 
wort  is  drawn  off  from  the  malt  into  the  copper.  The 
.■amount  of  caramel  used  in  some  cases  is  as  high  as  8 
-or  10  per  cent. 

7273.  Eight  per  cent,  of  the  Wort  ? — Eight  per  cent. 
..of  tlie  materials  used  for  producinig  the  wort.  Suppos- 
ing you  have  a  gTii&t  of  50  quarters  of  malt,  8  per  cent. 

•  of  SO  quarters  would  be  equivalent  to  4  quarters  of 
caramteL 

7274.  Then  tiliere  is  a  great  miass  of  water  over  and 
.  .-abiO've  that — ^the  miaterialte  are  put  into  water  ?— The 

caramel  is  generally  added  to  the  ooipper,  and  is  not 
added  to  the  mash  tun  at  all.  After  the  malt  is  ex- 
hausted in  the  mash  tun  the  amount  of  caramel  which 
is  deemed  necessary  is  added  to  the  copper. 

7275.  (Mr.  Cosmo  Bonsor.)  Take  a  50  quanter  grist ; 
40  quarters  of  malt,  8cwt.  of  sugar,  8cwt.  of  caramel 
would  make  a  50  quarter  brew  ? — That  is  so. 

7275a.  That,  I  take  it,  is  the  material  with  which  the 
beer  is  commenced  ? — That  is  so. 

7276.  The  malt  is  put  into  the  mash  tun,  water  is 
added  to  the  malt ;  the  product  that  comes  from  iihe 
mash  tun  is  pumped  into  the  copper,  where  the  hops 
and  tlie  oaramel  and  the  sugar  are  added  ? — That  is  so. 

7277.  {Chairman.)  I  do  not  see  the  percentage  yet. 
Wliat  does  ithe  8  per  ceiut.  refer  to  ?— It  is  8  per  cent,  of 

■  the  excise  brewing. 

7278.  I  am  afraid  I  do  not  understand,  and  I  would 
like  to  know  what  it  means?— I  will  be  very  pleased 
•  to 'work  out  an  exact  example  for  you.* 

7279.  How  is  caramel  prepared? — Caramel  is  pre- 
jDiated  from  glucose,  sometimes  from  cane  isugar,  and_is 

■^prepared  by  heating,  by  "  caramelising,"  as  we  term  :t. 

7280.  It  is  prepared  in  the  purification  of  sugar, 
Tviher  i-  is  conducted  at  a  certain  temperature? — Oara- 


*  Example. — A  20  tjuavter  brew  of  black  beer  might 
cynsi&v  of  15  quarters  pale  malt.  2  quarters  ^^f  black 
malt,  1  quarter  of  amber  or  crystal  malt,  2  quarters  of 
ai\i^a.r  ;  total,  20  quarters  N'>w.  2  cwt.  of  caramel  is 
approximately  equal  in  colour- 'la  power  to  1  quarter  of 
black  malt.  I*",  therefore,  one-half  of  the  black  malt 
v?ere  replaced  by  caramel,  we  should  use  2  cwt.  (=  1 
quarter  of  black  malt),  and  should  pp?ak  of  the  pro- 
jovtion  of  caramel  as  5  per  cent,  in  the  total  grist. 


mel  is  not  a  by-produot  of  the  ipurification  of  sugar.  It 
is  specially  prepared. 

7281.  But  does  it  not  also  occur  in  the  preparation  of 
sugar  by  some  of  the  older  processes? — There  is  no 
doubt  tiiat  the  exposure  of  sugar  solution  to  a  high 
temperature,  as  used  to  occur  before  vacuum  pans  were 
used,  did  produce  a  certain  amotmt  of  colouring  of  the 
sugar. 

7282.  That  was  not  done  by  design,  but  now  you 
make  caramel  by  design  ? — Yes. 

7283.  How  is  the  caramel  used  ? — The  caramel  used 
by  brewers  is  either  a  thick  viscid  licj[uid,  which  will 
only  just  pour,  which  has  a  specific  gravity  of  about 
loOO,  or  in  the  solid  form,  more  usually  in  the  liquid 
form.  The  solid  form  is  about  one-fifth  stronger  than 
the  liquid.  The  whole  of  the  caramels  that  I  liave  been 
able  to  obtain  have  been  tested  for  arsenic,  and  I  have 
found  n-o  arsenic  in  any  caramel  of  Englisii  manufac- 
ture. I  have  found  arsenic  in  two  samples  of  German 
manufacture,  in  no  case  exceeding  one-hundredth  of  a 
grain  per  lb. 

7284.  My  questions  with  regard  to  the  percentage 
were  abisolutely  necessary  in  order  to  understand  how 
much  arsenic  one-hundredith  of  a  grain  per  pound  of 
cariamel  could  introduce? — Just  so.  Assuming  that  in 
the  productioin  of  a  black  beer  caramel  was  used  to  the 
maximum  extent,  then  not  miore  than  4oz.  of  caramel 
could  be  used,  and  taking  tlie  very  worst  example  of 
caramel  wMch  I  have  ever  examined,  the  oaramel 
could  not  introduce  more  than  l-400th  grain  of  arsenic 
per  gallon  to  the  beer.  But  such  a  caramel  as  I  have 
mentioned  (the  German-made  caramel  containing 
arsenic)  would  not  be  used  by  a  brewer.  Every  brewer 
would  reject  it. 

7285.  Reject  it  now.  But  had  caramels  ever  been 
tested  before  for  arsenic  ? — I  think  not. 

7286.  Is  there  any  knowledge  of  sulphuric  acid 
having  been  used  in  the  manufacture  of  caramel  ? — 
Sulphuric  aclidls  are  not  used  in  the  manufacture  of 
caramel.  Caramel  is  made  by  heating  glucose,  or  cane 
sugar,  either  by  itself,  or  sometimes  by  the  addition 
of  ammonia  salts,  such  as  carbonate  of  ammonia  or 
carbonate  of  potash — that  is  by  the  addition  of  alkali, 
but  not  of  an  acid,  to  sugar  or  to  glucose. 

7287.  Going  beyond  beer,  to  which  this  Commission 
is  not  limiited,  it  becomes  a  very  important  ciuestion  to 
know  whether  ciaraniel  is  liable  to  be  contamiinated 
witlli  arsenic.  The  caramels  that  you  have  examined, 
whidh  have  been  made  for  beer,  are  the  same  as  the 
caramels  that  are  used  for  general  food  ? — I  believe  that 
many  of  the  caramels  which  are  supplied  to  brewers  are 
also  supplied  to  the  public. 

7288.  They  are  largely  used  1 — They  are  very  largely 
used,  of  course,  for  colouring  purposes. 

7289.  Is  there  any  risk  of  what  are  called  yeast  foods 
becoming  contaminated  with  arsenic? — There  are  two 
sorts  of  yeast  foods  used,  yeast  foods  which  consist  prac- 
tically of  phosphates  and  yeast  foods  which  consist  of 
nitrogenous  matters.    The  yeast  foods  which  consist  of 
phosphates  do,  in  one  or  two  cases,  contain  minute 
traces  of  arsenic.    The  amount  is  very  small,  but  they 
do,  undoubtedly,  contain  it.    I  believe  that  is  derived 
from  the  phosphates  themselves,  for  so  far  as  I  have 
Leen  able  to  ascertain  it  is  extremely  difficult  at  the 
present  time  to  get  any  phosphate  of  commerce  which 
is  absolutely  free  from  traces  of  arsenic.    Almost  the 
whole  of  the  phosphaten  of  commerce  I  believe  contain 
minute  traces  of  arsenic.    Therefore,  yeast  foods  which 
are  made  with  phosi>liates  are  liable  to  contain  a  very 
small  trace  of  arsenic.     But  when  one  considers  the 
amount  of  yeast  food  which  is  used  it  becomes  api>arent 
that  the  danger  of  poisoning  is  nil,  because  the  amount 
of  phosphatic  yeast  food  which  is  employed  is  not  more 
than  lib.  to  thirty  barrels  of  wort  or  beer.    The  yeast 
food  is  added  during  the  fermentation.   The  yeast  food 
does  not  consist  entirely  of  phosphates,  but  of  a  mix- 
+nro  of  i^hosphates  and  such  substances  as  malt,  pea  or 
bean  flour.    In  two  samples  of  phosphatic  food  I  have 
inv.nii  traces  of  arsenic.   The  largest  amount  found  has 
been  '02  milligrammes,  which  is  a  very  small  amount ; 
and  in  view  of  the  very  small  quantity  of  such  food 
whish  is  added  to  the  beer  I  think  the  amount  is  quite 
negligible. 

7290.  Are  thu  words  "yeast  food"  technical  words  in 
breweries? — The  liquid  or  wort  extracted  from  the  malt 
in  which  yeast  grows  is  sometimes  deficient  in  certain 
cf  the  constituents  which  the  yeast  requires  for  its 
natriment.    Being  deficient  we  add  to  that  wort  a  food. 
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r,..  7291.  A  food  for  the  yeast  to  draw  upon? — Yes.  Just 

imit.  in  the  same  way  that  we  might  add  to  the  ground  certain 
manures  for  supplying  the  plants  with  their  food,  so 
wo  sometimes  add  food  for  the  yeast  plant.  Those  foods 
are  either  phosphatic  or  nitrogenous.  In  the  case  of 
phosphate  yeast  foods,  minute  traces  of  arsenic  have 
been  found,  but  so  minute  as  to  be  practically  negligible, 
remembering  that  only  about  lib.  of  phosphatic  yeast 
food  is  added  to  thirty  barrels,  or  900  gallons,  of  beer. 

7292.  Since  the  epidemic,  brewers  have  demanded 
the  phosphatic  yeast  foods  to  be  free  from  arsenic  ?— 
Absolutely  arsenic  free.  There  are  also  nitrogenous 
yeast  foods.  These  are  made  in  some  cases  from  malt 
rootlets,  in  others  from  some  nitrogenous  material,  the 
source  of  which  I  do  not  know.  The  nitrogenous  foods 
made  from  malt  rootlets  are  made  entirely  from  malt 
rootlets  which  have  been  dried  with  anthracite  coal,  and 
have  always  been  so  made  because  it  was  found  that  the 
flavour  was  injured  if  rootlets  were  used  from  malt 
which  have  been  dried  with  gas  coke.  The  malt  culms 
which  have  been  used  have  been  always  practically  free 
from  arsenic,  and  inasmuch  as  the  amount  of  yeast  food 
added  is  only  about  lib.  to  twenty  or  thirty  barrels, 
sometimes  considerably  less,  it  is  quite  clear  that  the 
amount  of  arsenic  introduced  is  perfectly  negligible. 

7293.  {Dr.  Whitelegge.)  Is  not  a  considerable  quantity 


of  arsenic  found  sometimes  in  sodium  phospha+e? — 
That  is  so. 

7294.  I  have  an  example  before  me  which  was  found 
to  contain  '072  per  cent.,  or  five  grains  of  arsenious  oxide 
])er  lb.  That  is  a  much  larger  quantity  than  you  have 
met  with  1 — Much  larger. 

7295.  So  that  on  that  basis  a  material  increment  oi 
arsenic  might  occur  m  the  beer  ? — Undoubtedly.  It  is 
very  difficult  to  get  phosphates  which  are  absolutely 
free  from  arsenic  at  present. 

7296.  (Chairman.)  Is  that  because  of  sulphuric  acid 
having  been  used  in  the  preparation  of  the  phosphates  ? 
— Yes,  I  believe  so. 

7297.  In  general,  are  the  firms  which  you  have  visited 
taking  precautions  as  regards  arsenic  ? — They  are  tak- 
ing every  precaution  which  they  are  able  to  take.  In 
every  case  they  have  chemists  who  test  the  products 
which  they  make.  The  whole  of  the  materials  as  they 
come  into  the  works  are  carefully  tested  before  they  arr 
accepted,  and  every  precaution  which  can  be  taken  if 
now  being  taken. 

7298.  Are  they  asked  to  guarantee  their  products  a 
arsenic  free? — Almost  invariably. 


Mr. 
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7299.  And  do  they  do  so  ?— They  do  so. 
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FIFTEENTH  DAY. 


WESTMINSTER  PALACE  HOTEL. 


Friday,  im  May,  1901. 


PRESENT  : 

Sir  William  Church  (in  the  Chair). 

Prof.  Thorpe.  |  Dr.  Whitelegge. 

Mr.  Cosmo  Bonsoe. 

Dr.  Buchanan,  Secretan/. 
Mr.  Edwaed  Williamson,  called  ;  and  Examined. 


73C0.  {Chairman.)  You  are  the  Secretary  of  Bostock's 
and  Co.,  Ltd.,  I  believe? — I  was  the  Secretary  of  the 
late  Company. 

7301.  They  are  noav  in  liquidation? — That  ;s  so. 

1  7302.  And  you  are  desirous,  I  think,  of  putting  in  a 
statement  to  the  Commission? — Yes.  In  view  of  this 
action  which  we  ha^'e  entered  against  Messrs.  Nicliol- 
son  ;  perhaps  it  would  be  better  if  I  were  allowed  to 
hand  in  a  written  statement.  If  questions  were  asked 
they  might  lead  in  some  way  to  a  prejudice  of  the  case 
pending. 

7303.  This,  I  believe,  is  your  written  statement? — 
Yes  ;  and  with  your  permission  I  will  hand  it  in. 

7304.  Since  it  was  printed,  I  think,  your  i3ta.ternent  has 
received  some  manuscript  corrections  ? — Yes  ;  that  is, 
slight  alterations. 

7305.  And  you  are  therefore  content  that  this  as  it 
now  stands  should  go  in  to  the  Commission  ? — Yes. 

7306.  The  Commisedon  do  not  propose  tO'  in  any  way 
cross-examine  you  upon  your  statement,  but  there  are 
a  few  questions  bearing  upon  it  which  we  wish  to  ask 
you.  We  understand  that  there  is  a  considerable  amount 
of  glucose  and  invert  sugar  which  is  contaminated  with 
arsenic  still  in  possession  of  the  liquidators? — -Yes  ; 
that  is  so. 

7307.  Besides  that  which  was  left  on  your  hands,  I 
understand  that  some  is  what  has  been  retumed  to  vou 
from  the  brewers  whom  you  had  supplied  ?— -Yes  ;  mat 
is  so. 

7308.  Could  you  give  the  Commission  any  iiii^a  as  to 
how  much  there  is  ? — At  present  I  think  we  have  abouti 
700  tons. 

^'^.76, 


Mr.  E. 
WtlHamson. 


7309.  {I'rof.  Thorpe.)  Do  you  refer  to  both  glucose 
and  invert? — Yes. 

7310.  {Chairman.)  Has  any  been  disposed  of  since  it  ,n  ,7  lam 
was  found  to  be  contaminated  ?— About  100  tons  alto-  '2__^_^•'"^■ 
gether. 

_  7311.  In  what  way  ?— We  have  disposed  of  it  for  tex- 
tile purposes  to  calico  printers  who  use  it,  to  tanners  and 
curners,  and  we  have  sold  it  to  various  drysalters  as 
middlemen.  W©  have,  however,  stated  on  tlie  invoice 
that  it  was  contaminated  with  arsenic  and  unfit  for  food 
and  dr-nk  puqjoses.  We  thought  at  the  time  we  mi<dil 
sell  t  on  those  lines.  ° 

7312  (Frofessor  Thorpe.)  Have  you  sold  both  invert  Sale-f 
and  glucose  ?— No,  glucose  only.  aise  ical 

7313.  (Chairman.)  With  no  other  safeguard  exoent 
your  statement  that  it  was  contaminated  with  arsenic? 
— ihat  IS  thie  only  safeguard. 

7314.  The^saie  was  made  on  behalf  of  tire  liquidators 
1  suppose?— Yes,  principally,  the  liquidators  were  nut 
appointed  until  the  1st  of  April,  and  that  was  on  account 
o':  the  Official  Receiver. 

7315.  Do  you  know  whether  the  liquidators  propose 
to  take  steps  to  sell  it  in  the  same  way  or  in  anv  other 
way     That  is  their  intention. 

7316.  Is  there  no  way  by  which  the  puWic  could  be 
more  safeguarded  from  accident?    We  know  same 
your  sugar  was  used  by  children  to  make  toDy,  aji'.i 
With  bad  results  ?— We  were  not  aware  of  that. 

7317.  They  took  it  from  a  brewer,  and  they  might  m 
the  same  way  take  it  from  a  leather-dresser's  store  ?— If 
you  think  it  necessary,  or  can  suggest  any  other  method 
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7318.  It  is  net  for  the  Commission  to  surest ;  I  ask 
you  whether  you  would  make  any  suggestion  on  the 
point  ? — I  really  do  not  know  what  other  safeguard  we 
could  adopt ;  that  is,  if  it  is  intended  to  be  sold  at  all. 
Of  course,  it  could  be  destroyed. 

7319.  700  tons  of  poisonous  substance  I  suggest  to  you 
is  a  very  dangerous  thing? — ^Tes,  if  there  is  any  chance 
of  it  getting  into  a  food  product  it  would  be  dangerous. 

7320.  Is  there  any  way  in  which  it  could  be  stained 
so  that  nobody  should  think  of  using  it  for  food?  Is 
there  any  means  by  which  it  could  be  made  disagreeable 
to  the  taste  ? — ^If  you  did  that  you  might  render  it  use- 
lees  for  textile  purposes ;  that  is  the  only  thing  which 
occurs  to  me. 

7321.  (Prof.  Thorpe.)  It  is  quite  conceivaJble  to  make 
it  repulsive  by  the  addition  of  small  quantities  of  ma- 
terial which  would  not  affect  its  use  for  commercial 
purposes  as  jou  suggest,  ibut  would  entirely  prohibit  it 
from  being  used  as  food  ? — If  that  can  be  done,  I  have 
no  doubt  it  will  be  done. 

7322.  (Chairman.)  I  do  not  think  it  is  for  the  Com- 
mission to  suggest  that,  but  I  think  it  is  a  part  of  the 
Commissioners'  duty  to  suggest  that  this  substance 
should  not  be  parted  with  by  Messrs.  Bostock,  or  by  the 
liquidators,  except  with  such  precautions  as  are  neces- 
sary to  guard  against  accident  from  its  use? — Yes,  that 
is  a  matter  which  I  will  put  before  the  liquidators  for 
their  consideration  before  they  dispose  of  any  more. 

7323.  {Dr.  Whitelegge.)  Has  the  Medical  Officer  of 
Health  for  Garston  been  consulted  aibouit  this  stock  ? — 
He  has  not. 

7324.  He  has  taken  no  action  in  the  matter? — No. 

7325.  {Chairman.)  I  put  this  before  you.    I  think 

before  this  substance  is  parted  with  the  Commission 


ought  to  be  informed  as  to  what  steps  it  is  proposed  to 
take? — Very^ood,  sir ;  I  will  see  that  you  are  informed. 

7326.  I  think  you  received  a  letter  from  the  Commis- 
siion,  dated  19th  Fdb.,  in  which  the  Commissiooi  stated 
that  they  would  be  obliged  if  you  would  inform  them  at 
an  early  date  of  any  proposals  which  may  be  made  for 
disposiiig  of  the  sugars  in  question? — ^Yes,  that  is  so. 

7327.  And  you  acknowledged  the  receipt  of  that  letter, 
writing,  for  Messrs.  Bostock,  "AVe  beg  to  acknowledge 
the  receipt  of  your  favour  of  yesterday's  date,  re  our 
stock  of  contaminated  sugars,  which  we  will  bear  in 
mind"  ? — Yes. 

7328.  Notwithstanding  this,  we  have  at  no  time  re- 
ceived any  information  from  you  that  any  was  disposed 
of? — ^Thait  appears  to  have  been  ovex-'looked.  It  has 
been  in  many  people's  hands  since  that  date.  We  went 
into  voluntary  liquidation,  then  into  the  Official 
Receiver's  hands,  and  now  the  firm  has  gone  into  com- 
pulsory liquidation,  and  in  that  w>ay  the  communication 
appears  to  have  been  overlooked. 

7329.  It  is  a  very  important  thing  to  be  overlooked  ; 
our  letter  was  addressed  to  the  liquidators? — ^Yes. 

7330.  Whether  they  are  compulsory  liquidators  or  not, 
it  was  addressed  to  the  liquidators?—!  believe  at  fliat 
time  it  was  in  the  hands  of  the  Official  Receiver,  and 
thait  letter  was  handed  to  him. 

7331.  Perhaps  you  will  take  all  steps  necessary  to 
ensure  that  there  are  no  other  omissions? — ^I  will.  I 
will  undertake  to. 

7332.  And  you  will  keep  the  Commission  informed  of 
the  jdesitination  of  any  of  your  invert  sugars  or  glucoses 
if  disposed  of,  and  what  precautions  have  been  taken,  or 
whait  precautions  you  intend  to  take,  and  what  is  the 
destination  of  any  which  is  disposed  of? — ^I  will  see  that 
this  is  done. 


Mr.  E. 
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Mr.  E.  G.  Francis,  called ;  and  Examined. 


Mr.  E.  G.       7533.  {Chairman.)  I  believe  you  are  manager  o'f  the 
Francis.     Manbre  .Saccharine  Company? — Yes,  and  also  director. 

7334.  You  have  occupied  the  position  of  manager  for 
28  years,  I  think? — ^That  is  so. 

7335.  During  tlie  first  two  years  of  that  period  'the 
works  were  in  Booth  Street,  Spitalfields,  and  the  rest 
of  the  time  at  Fulham  Palace  Roiad,  Hammersmith? — 
Yes. 

7336.  During  the  whole  of  that  time  ithe  sulphuric 
acid  used  in  tilie  works  has  been  supplied  by  Messrs. 
James  Gibbs  and  Company,  Limited,  ofJV'^ictoria  Docks, 
with  the  exceptioiU  of  a  few  weeks  in  1892  ? — That  is  so. 

7337.  Has  th^j-e  been  any  difference  in  the  acid  during 
those  years  ? — ^Until  the  end  of  1891  the  acid  was  made 
from  brimstone,  but  afiter  that  it  was  made  for  a  period 
from  p'yrites,  followed  by  an  interval  of  three  years, 
during  which  it  was  made  from  brimstone,  and  since 
then  from  pyrites. 

Pyrites  acid  7338.  What  was  the  cause  of  your  cha^nging  the  source 
commercially  o'f  your  acid  ? — 'It  was  clearly  understood  th-ait  the  aci!d 
represented  which  we  used  should  be  made  from  brimstlone,  and 
towards  the  end  of  1891  the  manager  of  Gibbs  and  Com- 
pany called  upon  me,  and  said  he  was  very  sorry,  but  he 
could  not  supply  me  any  longer  with  brimstone-made 
acid  as  the  demand  for  that  acid  has  declined,  so  much 
that  it  did  not  pay  to  make  it.  He  proposed  to  sub- 
stitute an  acid  made  from  pyrites,  which  he  guaranteed 
should  be  equally  as  pure  as  the  brimstone-made  acid. 
In  fact,  he  said  that  he  might  have  sent  mie  that  acid 
without  my  knowing  anything  about  it,  it  was  so  pure. 
But  he,  knowing  that  I  had  this  ipredii lection  for  brim- 
stone-made acid,  thougilit  it  only  fair  to  tell  me  he 
was  about  to  discontinue  its  manufacture. 

7339.  You  did  not  accede  to  that,  I  believe? — 'I  was 
very  nervous  about  using  that  lacid,  because  I  quite 
realised  the  tainted  source  from  which  it  was  made, 
and  I  preferred,  lif  possible,  to  continue  to  use  the 
brimstone^made  acid.  In  the  end  I  was  obliged  to  leave 
Gibbs  S'.nd  Company  because  the  manager  said  he  could 
not  supply  me  with  any  other  kind  of  ^aoid  than  th.at 
made  from  pyrites.  Accordingly,  I  ultimately  got  a 
fiupply  from  Messrs.  Wallace  and  Company,  who  under- 
took to  give  me  the  acid  I  wanted. 

TMO.  You  subsequently  found  out  that  Messrs. 
Wallace  and  Company  were  not  supplying  brimstone 
acid? — Yes,  in  a  few  weeks'  time  the  siam/>  manager  of 


as  being 
made  from 
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Gibbs  and  Company  called  upon  me,  and  said  that  he 
presumed  the  acid  we  had  been  using  was  satisfactory 
since  we  left  them,  or  he  would  probably  have  heard 
from  me.  He  said  he  thought  it  only  fair  to  state  that 
tlie  lacid  which  Wallace  and  Company  were  supplying 
to  us  was  bought  from  him,  the  mamagex  of  Gibbs  and 
Company,  and  sold  to  us  as  brimstone  acid.  On  learn- 
ing this  I  lost  confidence  in  Wallace  and  Co.,  and 
accordingly  went  back  to  Gibbs.  I  had  more  confidence 
in  Gibbs  and  Company  than  Wallace,  especially  after 
that  incident. 

7341.  Did  you  ever  find  that  the  acid  that  you  got 
through  Messrs.  Wallace  contained  any  arsenic  ? — No,  it 
was  quite  as  pure  .as  the  acid  we  used  befoipe. 

7342.  Had  you  any  guarantee,  when  you  went  back 
to  Messrs.  Gibbs  ?  Did  you  ask  them  _to  give  you  a 
guarantee  as  to  the  purity  of  their  acid? — No,  I  was 
satisfied.  I  have  shown  that  I  had  every  reason  to 
lepose  the  utmost  confidence  in  Messrs.  Gibbs.  The 
manager  came  to  me  after  the  change,  and  told  me 
frankly  he  could  not  supply  brimstone-made  acid,  and 
accordingly  I  felt  tliat  I  could  have  tlie  same  confidence 
in  him  as  I  had  before. 

7343.  Subsequently  you  had  some  further  trouble? — 
I  was  always  nervous  about  tflie  pyrites  acid,  and  I 
pressed  him  to  m^ake  it  froan  brimstone  if  he  could,  and 
he  wrote  me  a  letter  saying  he  was  about  to  resume 
deliveries  of  brimstone-made  acid,  and  for  about  three 
years  from  that  date  he  supplied  me  with  that,  but 
there  was  no  obligation  on  his  part  to  ido  so.  He  knew 
of  my  predilection. 

7344.  {Chairman.)  Towards  the  end  of  1898  I  believe 
Messrs.  Gibbs  and  Co.  intimated  to  you  that  they  were 
going  to  discontinue  the  manufacture  themselves  of  s^ul- 
phuric  acid  ? — ^Yes,  they  said  they  were  about  to  give  up 
making  acid,  but  they  undertook  to  supply  me  with  an 
acid  of  equal  quality  to  their  own  make,  made  by  the 
well-known  firm  of  Spence,  Chapman,  and  Messell, 
acid  just  as  pure  as  that  which  had  been  supplied  by 
Messrs.  Gibbs  and  Co.  But  I  did  not  know  the  people, 
and  I  thought  it  would  be  better  to  have  a  guarantee. 

7345.  In  that  matter  Gibbs  and  Co.  were  only  acting 
as  agents  for  Spencer,  Chapman  and  Messell  ? — ^Yee  ;  I 
did  not  know  Chapman's  then,  but  I  have  known  them 
fiince,  and  T  know  them  to  be  a  firm  of  the  highest  re- 
pute ;  but  I  thought  it  was  as  well  to  have  a  written 
guarantee  that  the  acid  should  be  free  from  arsenic. 
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7346.  "With  Measrs.  Spencer,  Chapman  and  Messell 
you  have  made  yearly  conitraots  ? — I  have  made  them  with 
Gii'bbs  and  Co.,  but  I  knew  soon  after  we  commenced  to 

•  use  the  other  acid  that  it  was  Spencer,  Chapman  and 
Messell's,  and  since  then  for  the  last  three  years  I  have 
had  this  guarantee  that  it  should  be  free  from  arsenic. 

7347.  And  tlie  guarantee  is  worded  as  follows,  I  think. 
"  Guaranteed  free  from  arsenic,  iron,  and  nitrogenous 
compounds  1 " — Yes,  I  have  the  contract  here.  I  have 
also  an  earlier  one  than  that.  I  hand  you  the  first  con- 
tract, dated  7th  December,  1898.    (Handed  m.) 

Copy. 

Lomdion,  E.C.,  7th  December,  1898. 
Contract  No.  4,874. 

Messrs.  The  Manbrc  Saccharine  Co.,  Ltd., 
Hanimiersma.th,  W. 

We  have  this  day  sold  to  you  the  undermentioned 

goods  :  — 

Quantity. — Your  total  requirements  from  1st  Decem- 
ber, 1898,  until  31st  December,  1899. 

Goods. — ^Suliphuric  acid,  70  per  cent.,  guaranteed  free 
from  arsenic,  iron  and  nitrogenous  compounds. 

Price. — ^Forty-two  sMUings  and  sixpence  per  ton. 

Delivery. — As  required,  in  vanloads  deHvered  to  your 
works  in  carboys. 

Payment. — Monthly  acoo'unt,  less  2^  per  cent,  discount. 

Condi  tioais. — Custoimary.  Carboys  to  be  returned 
from  time  to  time  or  paid  for  as  may  be  arranged. 

Yours  faithfully, 

James  Gibbs  and  Co., 

(Sd.)  L.  E.  Strong, 

Sectretary. 

7348.  The  guarantee  in  tlie  contract  for  the  current 
year  is  worded,  "  Guaranteed  practically  free  from  ar- 
senic "  ? — Yes. 

7349.  The  one  which  you  hand  in  says,  "  We  have  this, 
day  sold  you  tlic  imflermentioned  goods,  sulphuric  acid, 
70  per  cent.,  guaranteed  free  from  arsenic,  iron,  and  ni- 
trogenous compounds"? — ^Yes,  that  is  so. 

7350.  "It  says,  "  Delivered  in  vanloads  to  your  works 

in  carboys  "  ? — Yes,  and  the  other  contracts  have  been 
worded  in  the  same  way,  except  the  present  contract, 
which  is  worded  slightly  d'fFerenitly. 

7351.  Did  you  take  any  steps  tO'  check  the  deliveries 
yourself  ? — Yes,  we  tested  them  ocoasionally. 

7352.  And  did  you  ever  find  that  the  substance  con- 
tained arsenic  ? — 'No. 

7353.  Upon  learning  of  the  accidents  that  had  hap- 
pened in  Mancliester,  did  you  take  any  particular  steps? 
— We  at  once  examined  first  of  all  every  particle  of 
sugar  that  we  had  in  our  works  also  all  the  sugar  which 
we  had  in  tlie  depots,  because  we  thought  it  better  to 
make  doubly  sure  that  there  was  no  possibility  of  any  of 
our  sugar  being  contaminated.  We  examined  every 
pound  of  sugar  that  w©  had  in  the  place,  not  only  in  the 
factory  but  in  the  various  depots,  and  the  same  with 
regard  to  our  customers'  stocks,  for  they  had  several 
hundreds  of  torus  at  that  time.    It  was  all  -tested. 

7354.  And  you  found  none  of  it  contaminated  ? — None 
at  ail. 

iarboy  7355.  Therefore,  in  your  opinion,  with  proper  care, 
now '  tliere  is  no  risk  of  the  invert  sugar  being  contaminated  ? 
for  • — Absolutely  none  whatever.  In  the  iirsfc  place,  since 
this  outbreak  of  poisondng  we  examine  every  carboy  of 
acid,  and  although  we  were  particular  before, — of 
course,  everybody  else  is  now — we  are  more  particular 
than  ever.  With  a  precaution  of  that  kind,  which, 
after  all,  is  only  common  sense  and  easily  done,  there  can 
be  no  possibility  whatever  of  oontamina4;ion.  I  should 
like  to  mention,  while  I  think  of  it,  if  I  may  be  allowed 
to  do  so,  that  I  understand  Mr.  Garton,  ia  his  evidence, 
before  you,  has  stated  that  as  large  a  percentage  of  acid 
Is  used  as  8  per  cent,  in  the  conversion  of  glucose.  I 
think  he  must  have  been  mis-reported,  or  that  he  must 
have  made  some  error,  because  it  is  a  most  important 
point.  We  can  effect  our  conversion  with  less  than  2 
per  cent. 

7356.  That  is  of  invert  sugar? — No,  of  glucose. 

7357.  What  pressure  do  you  use? — We  use  60  to  65 
poimds. 

7358.  Tlie  amount  of  pres.'inre  makjs  a  considerable 
difference? — ^Yes,  but  our  process  was  »t  one  time  a 
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p<atent,  it  is  a  high  conversion  process,  and  by  that 
means  wo  are  enabled  to  use  the  minimum  amoimt  of 
acid,  and  I  can  state  that  we  never  exceed  2  per  cent. 

7359.  (Professor  Thorpe.)  The  amount  of  acid  depends 
on  the  purity  of  the  starch  that  you  start  with,  does  it 
not  ? — ^Of  course,  the  purer  the  starch,  the  less  a,cid.  If 
we  could  use  quite  a  pure  starch  we  could  do  it  with  less 
than  that  quantity  ;  but  taking  all  the  materials  we  use, 
our  percentage  comes  out  very  much  less  than  was  stated 
to  you  by  Mr.  Garton. 

7360.  You  use  pure  starch  ? — We  use  the  purest  we  can 
get,  but  I  thought  it  best  to  correct  the  statement  of  Mr. 
Garton,  because  it  is  rather  misleading  if  people  get  the 
idea  that  an  inordinate  quant-ty  of  ac.d  is  used,  which 
may  or  may  not  be  tainted.  Such  a  statement  naturaUy 
adds  to  the  degree  of  scare  in  the  public  mind. 

7361.  When  Mr.  Garton  was  giving  his  evidence  I 
might  say  he  was  comprehending  the  whole  of  the 
trade.  I  believe  he  told  us  he  himself  used  a  special 
character  of  starch  material,  and  as  a  matter  of 
individual  practice  it  is  only  very  exceptionally  that  h" 
used  so  large  an  amounit  of  acid  as  he  indicated  ? — 1 
think  it  only  fair  to  say  that  we  at  any  rate  have  nevei 
exceeded  2  per  cent. 

7362.  But  in  the  case  of  making  glucose  direct  from 
maize,  is  it  not  the  practice  to  use  a  larger  amount? — It 
is  not  made  from  maize  direct.  I  draw  a  distinction 
between  maize  and  maize  starch. 

7363.  But  I  think  glucose  is  made  from  maize  directly,  Glucose  not 
is  it  not? — ^I  do  not  think  "t  is  made  directly  from  maize,  made  direct 
The  only  jjeople  who  used  it  in  that  way  were  Johnsons'  ^rom  maize. 
Saccharum  Company  ;  and  they  comimenced  by  making 

it  direct  from  the  grain,  but  they  h-ad  to  aba/ndon  that 
because  it  was  more  or  less  of  a  failure. 

7364.  Is  it  a  fact  that  when  you  make  glucose  from 
second  grade  tapioca,  you  require  moie  acid  ? — In  our 
particular  case  we  never  use  more  than  two  per  cent. 

7365.  Do  you  exclusively  use  sago  and  tapioca? — 
No,  not  exclusively  ;  we  use  sago,  tapioca,  and  maize 
sitarch. 

7366.  (Mr.  Cosmo  Bonsor.)  Do  you  use  rice-starch  ? — 
No,  not  rice. 

7367.  Do  you  use  Sarawak  flour? — 'Yes,  we  use  that 
too.  As  far  as  my  experience  goes,  whatever  material 
you  may  use  I  cannot  see  the  necessity  for  using  sucli 
inordinate  quantities  of  acid  as  8  per  cent.  I  thought 
it  probable  that  Mr.  Garton  had  fallen  into  error,  or 
that  he  had  been  misreported. 

7368.  (Chairman.)  Do  you  wish  the  Commission  to 
understand  that  you  in  your  works  use  not  more  than 
2  per  cent,  of  acid?  Of  course  we  know  that  you  use 
a  considerable  amount  of  steam  pressure  ? — Yes,  we  use 
probably  a  higher  pressure  than  any^body  else.  Our 
plant  was  so  arranged,  and  it  was  a  patent  under  whidh 
we  worked  years  ago.  We  have  mmntained  that  plant 
ever  since-  It  is  a  'high  conversion,  and  a  more  rapid 
I^rocess  than  one  at  a  lower  temperature. 

7359.  What  you  want  us  to  understand  is  that,  in  your 
opinion,  in  the  mianufactur©  of  glucose  there  is  no  valid 
reason  why  such  a  high  percentage  of  acid  should  be 
used  ? — ^I  do.    I  rather  want  to  make  a  point  of  that. 

7370.  (Professor  Thorpe.)  You  have  made  it  clear  to  -Qyiy^  t 

us  what  you  understand  by  brimstone  acid? — ^Yes,  I  acid  shouM 
mean  acid  made  from  pure  brimstone,  not  pyrites.  inean  acid 

7371.  Would  the  acid  made  from  recovered  sulphur  f^'om  natural 
be  to  your  mind  brimstone  acid? — No,  nothing  would  ^u'phur. 
convey  the  idea  to  my  mind  that  iit  was  brimstone- 
made  acid  unless  it  were  made  from  sulphur. 

7372.  Recovered  sulphur  ? — ^I  should  not  reg'ard  that 
as  brimstone-made  acid. 

7373.  You  mean  tlie  native  product  then,  I  suppose  ? — 
Yes,  Sicilian  sulphur,  uncombined  with  any  other 
material.  I  should  imagine,  according  to  my  simple 
understanding — though  people  may  take  different 
views,  perhaps — that  brimstone  acid  would  be  made 
from  that  source  alone. 

7374.  Would  you  understand  bv  that,  acid  made  from 
Sicilian  brimstone? — ^Yes,  I  would.  I  do  not  mean  to 
say  that  acid  as  pure  cannot  be  made  from  other  ma- 
terial. The  acid  we  use  is  made  from  pyrites.  I  have 
since  the  scare,  especially  knowing  the  prejudice  exist- 
ing, tried  to  gelt  a  suoply  of  brimstone-made  acid,  not 
because  I  think  it  is  any  better,  but  simply  on  account 
of  the  preiudice,  if  you  like  to  call  it  so,  which  exists 
against  the  use  of  ipyrites-made  acid.  I  have  tested  end- 
ess  sample^  of  brimitoiie  acid,  but  I  have  never  found 
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acid  so  'pare,  on  the  whole,  as  the  acid  which  I  am 
using  now,  made  from  pyrites. 

7375.  In  the  case  of  brimstone  acid  no  particular 
l^ains  would  be  taken  to  free  it  from  arsenic? — That  is 
so.  I  do  not  think  a  man  wiho  gets  acid  made  from 
brimstone  would  look  at  it  so  closely  as  acid  made  from 
pyrites. 

7376.  Is  it  your  idea  that  by  virtue  of  the  ipurification 
which  would  have  to  be  gone  through  in  the  case  of 
acid  made  from  pyrites,  it  would  be  a  purer  product 
than  the  brimstone-made  a/cid  ? — I  a.m  sure  of  it.  Know- 
ing 'as  much  as  I  do  about  it,  and  iinowing  that  I  am 
now  dealing  with  a  firm  of  repute,  I  feel  safer  in  using 
that  '£;:-;d  than  any  acid  made  from  brimstone,  assuming 
that  we  did  not  look  into  it  as  closely  as  we  do.  On 
that  assumption  I  can  see  the  possibility  of  brimstone 
acid  containing  minute  traces  of  arsenic, 

7377.  {Mr.  Cosmo  Bonsor.)  Which  test  do  you  use? 
— Marsh's. 

7378.  Entirely?— Yes. 

7379.  I  understood  you  to  say  you  were  prepared  to 
give  a  guarantee  with  your  goods? — ^We  dio. 

7380.  A  guarantee  that  they  are  absolutely  'free  from 
arsenic  ? — We  do  ;  we  state  it  on  each  invoice. 

7381.  Are  you  prepared  to  agree  that  that  guarantee 
should  be  checked  by  a  Public  Department  after  the 
goods  are  delivered? — Yes,  I  believe  it  is  checked  by 
our  customers. 

7382.  By  the  brewers  or  by  the  Public  Authority  ? — 
Certainly.  I  should  be  only  too  pleased  for  it  to  be 
checked. 

7383.  {Professor  Thorpe.)  But  is  your  guarantee 
signed  by  anybody,  or  is  it  a  general  guaaanitee? — We 
print  it  now  on  the  invoice.  We  used  to  write  a  letter 
previously  to  each  customer,  giving  the  guarantee,  but 
we  find  that  customers  are  satisfied  vAith  a  guarantee 
printed  on  the  invoice.  It  says,  "We  guarantee  the 
above  goods  free  from  arsenic."  Thiey  are  satisfied  with 
that. 

7384.  At  your  works  you  have  a  chemist,  I  suppose? 
• — Yes,  we  J#ave  three. 

7585.  So  you  do  your  own  testing? — Yes,  all  the 
operations  are  tested. 

7386-  (Dr.  TFhitelcgge.)  Do  you  keep  a  record  of  the 
analyses  made  ? — We  do  now.  We  did  not  before,  but 
now  we  keep  a  recoixi  of  all  the  tests  we  make. 

7387.  You  keep  a  record  whether  the  results  are  posi- 
tive or  negative? — Yes. 

7388.  Prior  to  1891  you  were  aware  of  the  danger  from 
arsenic  ? — ^I  was  always  aware  of  the  danger  of  arsenic 
being  in  acid,  especially  that  made  from  pyrites. 

7389.  It  was  a  matter  'O'i  common  knowledge  ? — -Yes. 

7390.  Was  there  any  question  of  arsenic  involved 
in  that  temporary  change  from  Messrs.  Gibbs  to  the 
other  firm  ? — I  was  afraid  of  it,  and  preferred  brimstone 
acid. 


7391.  You  told  us  that  during  a  period  of  three 
years,  1894-6  inclusive,  a  reversion  was  made  to 
sulphur-made  acid?- — I  had  always  a  prejudice,  if  you 
like  to  call  it  so,  in  favour  of  brimstone-made  acid. 

7392.  Can  you  tell  us  whether  that  intermediate 
change  was  due  to  any  suspicion  of  arsenic  ? — No,  it 
was  not ;  there  was  no  question  of  arsenic. 

7393.  You  make  brewing  sugars,  I  suppose? — Yes. 

7394.  Glucose  and  invert  sugar  ;  nothing  else  ? — Yes, 
and  caramel. 

7395.  Do  you  supply  to  breiwers  direct  ? — We  do. 

7396.  Do  you  supply  to  any  other  persons  ? — No,  we 
deal  solely  with  brewers,  with  the  exception  of  a  few 
tons  occasionally  to  a  dealer.  But  our  trade  is  directly 
with  brewers,  you  may  say,  almost  entirely. 

7397.  And  you  have  no  knowledge  of  the  sugars  you 
make  passing  into  other  hands  for  industrial  purposes 
or  for  making  jams  or  syrups  ? — No,  it  would  not  do 
for  making  jam,  because  it  is  solid  glucose ;  liquid 
glucose  is  used  for  that. 

7398.  You  do  not  know  of  any  other  industrial  appli- 
cation of  it? — Only  brewing. 

7399.  What  about  textile  manufactures? — ^No,  it 
would  be  too  dear  for  them. 

7400.  (Chairman.)  You  said  you  did  not  know  of  any 
other  industrial  application.  We  have  just  heard  from 
another  witness  that  some  of  Bostock's  invert  sugars 
and  glucose  has  been  sold  for  the  purpose  of  calico 
dressing?^ — -I  have  never  known  it  used  for  that,  but  I 
have  known  it  used  for  giving  a  fictitious  weiglit  to 
leather.  Our  stuff  is  too  dear  for  purposes  of  that 
kind.  It  is  a  commoner  kind  which  is  used  for  that 
purpose.  I  have  not  heard  of  any  other  industrial 
use  of  it. 

7401.  {Mr.  Cosmo  Bonsor.)  You  said  just  now  that 
you  made  glucose,  invert  sugar,  and  caramel.  Have 
yon  made  any  maize  flakes  ? — Oh,  yes,  we  have  ;  we  do 
make  that  too. 

7402.  Do  you  use  any  acid  for  the  purpose? — No, 
none  at  all. 

7403.  Could  you  give,  in  a  few  words,  a  description 
of  the  process  from  maize  ? — Yes,  we  purify  it  to  free  it 
from  genns  and  husk,  then  reduce  it  to  grits  ;  these 
grits  are  then  gelatinised  and  passed  through  rollers, 
and  the  result  is  flakes.  The  flakes  are  then  dried  in 
dryers,  after  passing  through  these  rollers.  There  is 
no  acid  used  in  the  manufacture  at  all. 

7404.  So  there  is  no  opportunity  of  contamination  ? — 
There  is  no  possibility  whatever  of  contamination,  none 
whatever. 

7405.  Would  you  mind  our  seeing  one  of  your  in- 
voices?— Certainly.  You  Avill  see  that  it  is  an  invoice 
specifying  the  goods  in  writing  in  the  ordinary  way,  and 
that  below  the  specification,  at  tlie  foot  of  the  invoice, 
we  print  :  "  We  guarantee  the  above  goods  free  from 
arsenic." 
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7406.  {Chairman.)  I  believe  you  are  the  Managing 
Director  of  the  Nord-Deutsche  Kartoffel-Mehl  Fabrik, 
Ltd.,  of  Custrin,  Prussia?— Yes. 

7407.  Although  the  Limited  Company  only  dates 
from  1901  it  is  a  very  old  business,  I  believe? — The 
Company  was  formed  in  1870,  upwards  of  30  years  ago. 
Before  then  my  father  and  my  grandfather  were  manu- 
facturers on  the  Rhine. 

7403.  You  make,  I  believe,  three  principal  products, 
purified  starch  or  farina,  dextrine,  and  glucose  ?'—Yes. 

7409.  The  first  is  manufactured  for  the  purpose  of 
making  the  other  two? — ^Yes,  that  is  so. 

7410.  What  is  the  farina,  dextrine  and  glucose  which 
you  manufacture  chiefly  used  for  ? — Farina  is  used  partly 
for  food  purposes  and  also  in  the  textile,  paper,  and 
other  industries.  It  is  very  largely  used  in  Manchester, 
and  for  similar  purposes  all  over  the  world. 

7411.  For  giving  body  to  calicoes? — ^For  sizing  and 
for  foodstuffs.  It  is  very  largely  used  in  making  mac- 
caroni  and  for  thickening  cauces.  It  is  very  largely 
used  for  vermicelli  in  Spain  and  also  in  Italy  for  the 
same  purpo:5e. 

7412.  What  is  the  farina,  chiefly  pre])ai-ed  from?-- 
From  potatoes. 


7413.  The  amount  which  you  manufacture  is,  I 
l  elieve,  very  large?— Yes. 

7414.  Will  you  give  the  Commission  scrae  idea  of 
the  amount  of  farina  which  you  annually  manufacture? 

 ^It  varies  very  much  according  to  the  crop.  When 

the  crop  is  abundant  the  sales  vary  accordingly  ;  but 
on  an  average,  I  think  about  20,000  tons  of  farina  alone 
is  our  quantity. 

7415.  You  estimate  that  the  whole  manufacture  of 
the  material  amounts  to  something  like  250,000  tons 
a  year  ?— That  is  a  bold  guess  ;  but  taking  into  con- 
sideration that  Germany,  Holland  and  France  are  about 
the  only  countries  in  which  farina  is  manufactured 
in  large  quantities,  we  can  form  an  idea  that  this 
is  about  the  correct  quantity.  We  cannot  say  whether 
it  is  absolutely  correct,  as  we  have  no  statistics  on  tnat 
point. 

7416  Is  the  term  farina  exclusively  applied  to  potato 
starch?— Yes,  I  should  say  so.  Farina  is  also  called 
potato  flour  and  potato  starch. 

7417.  {Professor  Thorpe.)  Maize  starch  is  never 
called  farina,  is  it?— I  have  never  heard  it  called  so. 

7418.  (Chairman.)  I'he  preparation  and  purification 
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of  farina  is  purely  and  solely  by  meclianical  means  ; 
iild.  no  chemicals  are  used  at  all,  I  believe? — -No,  no  chemi- 
cals are  used.    We  never  use  chemicals  for  it. 
i>01 

7419.  Tou  say  you  never  do  ? — No. 

7420.  I  supiposie  you  have  never  heard  the  whole- 
someness  of  farina  manufactured  from  potatoes  called 
in  question  ? — Never. 

7421.  It  is  quite  freed  from  nitrogenous  matters  ? — 
Oh  yes,  I  have  brought  you  some  samples  of  farina 
which  are  our  products.  {The  witness  handed  samples 
to  the  Commission.) 

7422.  How  do  you  make  the  dextrine  from  your 
iture  farina  ? — ^By  calcining  with  the  use  of  acid,  with  a  very 

buiall  addition  of  acid. 

7423.  {Professor  Thorpe.)  What  acid  ?— Nitric  acid. 

7424.  {Chairman.)  That  is  not  used  in  any  way  as  a 
foodstuff  ? — ^Never. 

7425.  It  is  required  for  what  material  ? — Also  for 
textile  purposes  and  for  mixing  with  colours  for  paper- 
hangers,  and  for  coating  labels,  for  gammed  papers, 
and  so  on. 

7426.  It  is  the  basis  of  most  of  the  gums  in  use,  I 
believe  ? — ^Yes. 

7427.  The  commoner  gums,  of  course  ? — Yes  ;  the 
commoner  gums. 

7428.  That  is,  comparatively  speaking,  a  very  small 
part  of  your  manufacture  of  dextrine  ? — It  is  not  so  very 
small;  we  make  about  5,000  or  6,000  tons  of  that  a 
year;  that  is,  of  dextrine.  That  is  also  largely  used 
all  over  the  world ;  it  is  used  in  England,  and  goes  to 
America,  Spain,  and  Italy.  Of  course,  Germany  is  our 
principal  market. 

7429.  Your  glucose  is  used,  I  suppose,  almost  entirely 
as  a  foodstuff  ? — Not  entirely.  I  was  listening  to  what 
was  said  before,  and  I  may  say  that  in  Germany  it  is 
used  occasionally  for  textile  manufactures,  and  also 
for  paper-making.  In  this  country  it  is  not  so  much 
used  for  the  textile  industry. 

7430.  {Mr.  Cosmo  Bonsor.)  Do  you  refer  to  glucose? 
■ — ^Yes,  glucose. 

7431.  {Chairman.)  How  do  you  make  your  glucose  ? — 
We  make  it  with  brimstone  acid,  and  in  the  usual  way, 
that  is,  with  pressure.  I  have  been  hearing  what  was 
said  about  the  percentage  of  acid  used,  and  I  can 
only  say  we  use  considerably  less  than  that  which  has 
been  stated  in  this  room  as  the  lowest  quantity. 

7432.  Do  you  mean  less  than  two  per  cent.  ? — Yes ; 

considerably  less. 

7433.  Mr.  Francis  said  he  used  considerably  less  ?— 
Yes,  but  we  use  less  than  one-half. 

7434.  Do  you  use  very  high  pressure  ?— -Not  very 
high. 

7435.  He  told  us  what  pressure  he  used ;  do  you 
object  to  telling  us  what  pressure  you  use  ? — I  do  not 
mind  saying  we  use  two  atmospheres  ;  that  is  281bs. 
to  the  square  inch.  Of  course,  for  liquid  glucose  less 
acid  is  used  than  for  solid  glucose. 

7436.  {Professor  Thorpe.)  All  your  glucose,  I  sup- 
pose,  is   made   from  purified  potato  starch? — ^Yes. 

7437.  Short  of  water,  it  is  99  per  cent,  of  starch, 
with  very  little  ash  in  it,  I  suppose? — ^Yes. 

7438.  It  is  a  product  which  should  be  converted  with 
a  theoretical  minimum  quantity  of  acid? — ^That  is  so. 
You  have  the  starch  in  front  of  you. 

7439.  {Chairman.)  And  the  purer  the  starch  the  less 
the  percentage  of  sulphuric  acid  necessary  ? — ^Yes  ;  but 
it  is  not  only  purity,  but  consistency  which  is  aimed 
at.  If  you  boil  starch  which  is  very  thin,  and  take 
three  parts  of  water  to  one  part  of  staich,  you  require 
more  acid  than  if  you  have  a  very  condensed  liquid 
starcli  to  deal  with. 

7440.  Do  you  know  what  your  glucose  is  chiefly  used 
for  in  the  matter  of  foodstuff s  ?— Yes ;  in  Germany 
it  is  largely  used  for  brewing,  and  also  for  the  improve- 
ment of  wines. 

7441.  Do  you  knofw  what  proportion  the  German 
brewers  use  the  glucose  in?: — j_  could  not  say. 

7442.  Nor  the  wine  makers  — ^No,  I  do  not  know 
anything  -about  that. 

7443.  I  think  it  is  not  only  used  in  Germany  for 
wine  making,  but  also  in  France  and  Italy? — ^In 
France  very  largely,  certainly. 

7444.  {Mr.  Cosmo  Bonsor.)  For  champagne? — No,  it 
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cannot  be  used  for  champagne.    I  daresay  it  has  been  Mr. 
tried,   but  glucose  is    not  adaptable  for  champagne  A*.  F:  Wahl. 
making,  but  for  clarets  it  is  used  to  a  large  extent. 

7445.  {Professor  Thorpe.)  You  say  it  is  used  for  the 
improvement  of  wine.  How  does  the  addition  of 
glucose  improve  the  wine? — It  is  used  for  the  improve- 
ment of  inferior  vintages.  When  there  is  little  sun  in 
the  summer  and  the  grapes  are  very  sour,  sugar  is  added 
to  decrease  the  acidity  of  the  grape,  and  the  added  sugar 
helps  to  get  the  alcoholic  strength. 

7446.  {Chairman.)  Its  use  is  prohibited,  I  think,  in 
Bavaria,  Wurtemburg,  and  Baden,  is  it?^ — Yes,  for 
brewing  purposes. 

7447.  Why? — For  political  purposes.  I  suppose  the 
Farmers'  League  has  got  a  very  strong  hold,  or  strong 
representation  in  their  Parliaments,  and  thus  it  has 
been  brought  about  that  it  is  prohibited. 

7448.  They  have  prohibited  any  substitute  for  malt 
in  brewing,  I  believe? — ^Yes,  they  have  prohibited 
any  substitutes,  although  it  is  publicly  knewn  that  they 
do  use  substitutes — they  smuggle  them  in  in  Bavaria. 

7449.  Still,  we  do  not  recognise  the  breaking  of  the 
law  here? — ^Well,  we  do  not  sell  any  to  those  countries 
for  purposes  for  which  they  are  prohibited. 

7450.  Can  you,  of  your  own  knowledge,  inform  us 
that  it  is  the  law  in  Bavaria,  Wurtemburg  and  Baden 
that  no  malt  substitute  should  be  used  for  brewing? — 
Yes,  but  that  does  not  refer  to  wine.  Bavaria  is  not  a 
wine-growing  countrj-,  but  in  Wurtemburg  they  make 
wine  from  fruit,  such  as  ap2>les  and  pears,  and  for  cider 
it  is  very  largely  used. 

7451.  {Professor  Thorpe.)  There  is  a  certain  amount 
of  wine-growing  in  Baden,  I  believe  t — Yes. 

7452.  Is  glucose  used  in  conjunction  with  the  wine 
industry  in  Baden  ? — ^Yes,  as  far  as  I  know. 

7453.  {Chairman.)  You  inform  the  Commission  that 
10,000  tons,  or  not;  less  than  10,000  tons  are  used  in 
Germany  alone? — Yes. 

7454.  For  beer  and  wine  ? — Yes,  quite  so. 

7455.  Not  less  than  6,000  tons  employed  in  German 
breweries  for  the  years  1898  and  1899? — ^Yes,  and  the 
consumption  is  increasing. 

7456.  Is  there  by  law  any  restriction  in  Germany  to 
the  amount  of  glucose  in  beer? — ^I  should  not  think  so. 

7457.  No  restriction  at  all? — I  think  not. 

7458.  Do  you  know  at   all   what  is  the  average 
amount  added  to  the  malt? — I  could  not  say. 

7459.  You  say  in  common  with  rioe,  which  is 
largely  used  in  Germany,  its  use  is  recognised  and 
regulated.  I  thought  you  might  be  able  to  tell  us  what 
the  regulation  was? — It  is  simply  regulated  by  the 
excise  duty  which  is  paid  on  glucose  in  beer  making. 
The  brewers  have  to  pay. 

7460.  The  Government  in  Giermany  reckon  so  much  which  pay 
glucose  as  the  equivalent  of  so  much  malt,  do  they? —  duty  on 

I  do  not  know  how  they  reckon  it.    I  know  there  is  a  glucose 
duty,  amounting,  I  think,  to  8s.  per  100  kilos,  equal  to  used, 
about  4s.  per  cwt.  on  glucose. 

7461.  {Dr.  Whitelegge.)  Do  you  refer  to  glucose  used 
in  brewing,  or  to  glucose  generally? — ^I  refer  to  brewing. 

7462.  There  is  no  duty  on  glucose  as  such? — No. 

7463.  {Mr.  Cosmo  Bonsor.)  Could  you  tell  us  whether 
in  those  countries  Avhere  glucose  is  forbidden  to  be  used 
for  brewing,  beer  brewed  from  glucose  is  also  pro- 
hibited from  being  imported? — It  is  not  prohibited  from 
importation. 

7454.  So  you  could  impoit  beer  brewed  from  it, 
though  you  are  not  allowed  to  brew  from  it? — Yes,  but; 
in  their  own  country  people  drink  their  own  beer 
generally. 

7465.  {Professor  Thorpe.)  I  supnose  importing  beer 
into  iBavaria  would  be  something  like  carrying  coals  to 
Newcastle  ? — ^Yes. 

7466.  {Mr.  Cosmo  Bonsor.)  It  is  only  a  question  of 
law  ? — There  is  no  restriction  on  that,  I  think. 

7467.  {Chairman.)  Do  you  use  sulphuric  acid? — Yes. 

7468.  For  dextrine  you  use  nitric  acid  ? — ^Yes. 

7469.  What  is  the  source  of  your  sulphuric  acid? — 
We  get  it  from  Stettin,  from  one  of  the  first  chemical 
werkfs  in  Germany.  We  have  got  it  from  Stettin  for  the 
last  '50  years,  ever  since  we  started  as  a  limited  com- 
pany. 
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TIfy.  7470.  Do  you.  (require  a  guarantee  with  it? — ^We 

J?  F  Wall  always  get  it.  I  have  brought  five  invoices  as  specimens 
for  you  to  see,  dated  1895,  1896,  and  1900,  all  before 
tlie  scare. 

7471.  You  have  yearly  contracts,  I  believe  ? — ^Tes. 
These  are  the  invoices.  It  is  always  ■S'tated  to  be  free 
from  arsenic,  and  we  have  got  a  factory- — a  small  fac- 
tory— in  Baden,  in  the  neighbourhood  of  Karlsruhe, 
where  we  also  manufacture  a  small  quantity  of  glucose. 
In  order  to  be  absolutely  certain  thait  we  get  pure  sul- 
phuric acid  we  get  it  sent  from'  -Stettin  to  that  place, 
which  means  a  journey  through  the  whole  of  Germany, 
at  a  very  considerable  cost.  This  cost  enhances  the 
cost  of  sulphuric  acid  by  50  per  cent.  You  will  notice 
there,  sir,  one  invoice  embracing  the  freigJit,  and  from 
the  note  at  the  side  you  will  see  that  the  freight  comes 
to  half  as  much  again  as  the  sulphuric  acid. 

7472.  Do  you  specify  what  th*  acid  is  to  be  ? — Free 
from  arsenic. 

7473.  You  say  here  the  acid  is  made  from  Sicilian 
brimstone  ? — That  is  so.  We  have  been  assured  it  is 
made  from  Sicilian  brimstone. 

7474.  Does  it  mean  purified  acid  ? — It  means  made 
from  sulphur  imported  from  Sicily. 

7475.  At  Stettin  ?— At  Stettin. 

7476.  (Chairman.)  You  formerly  did  not  test  the  acid 
yoarself  — ^We  did  inot  before,  but  since  the  epidemic 
we  test  every  carboy  of  acid  that  comes  into  our  place. 

7477.  Have  you  found  any  of  it  contaminated  ? — ^No. 

7478.  You  have  not  had  to  reject  any  ? — No,  not 
sulphuric  acid. 

7479.  Do  you  ever  test  your  product  too  ? — ^Always, 
every  day,  we  test  it  not  only  when  it  is  finished,  but 
also  in  the  progress  of  manufacture.  The  tests  we  use 
are  Gutzeit  and  Marsh. 

7480.  Are  Messrs.  Julius  Franks  and  Olilman  your 
agents  in  this  country? — Yes,  for  the  solid  glucose. 

7481.  And  you  have  no  objection  in  your  trade  in 
giving  tlie  guarantees  of  purity  to  your  customers  ? — 
Certainly  not. 

7482.  I  thiiLk  you  heard  the  last  witness's  evidence? 
—Yes. 

7483.  Do  you  agree  with  him  as  to  the  greater  purity 
of  purified  pyrites  acid  over  brimstone  acid  ? — I  do  not 
know  so  much  about  that,  but  we  guard  ourselves  by 
testing  evei-y  carboy,  and  here  is  the  result  of  one  of 
our  tests.  Here  is  the  Marsh  tube.  We  also  test  all 
tihe  sulphuric  acid  we  get  delivered,  and  there  is  not 
the  slightest  sign  on  this  tube,  as  you  see.  This  is 
made  with  25  grammes. 

7484.  Is  any  supervision  exercised  by  Govern- 
ment, or  have  they  any  control  over  the  materials 
which  you  use,  or  is  tliat  left  entirely  to  your  own 
judgment?— That  is  left  to  us. 

7485.  Do  you  yourself  make  caramel  ? — ^Yes. 

7486.  And  wihat  is  caramel  used  for  ? — For  colouring 
purposes,  mostly  for  beer,  vinegar,  and  spirits. 

7487.  You  do  not,  I  suppose,  know  whether  your 
agents  in  England  supply  their  sugars  to  other  than 
brewers  ? — No,  we  do  not  know. 

7488.  Bo  you  think  that  any  large  quantity  is  used 
for  confectionery  or  jam-making? — The  liquid  glucose, 
yes.  I  have  brought  you  a  sample  of  that.  {Sample 
shown.) 

7489.  Do  you  import  a  large  quantity  of  liquid  glu- 
cose into  England  ?— Not  very  much.  It  comes  to  500 
or  600  tons  in  a  year.  It  used  to  be  much  larger,  but 
since  the  American  competition  came  we  cannot  com- 
pete so  well,  because  our  articles  are  considerably 
dearer  than  others.    People  pay  for  their  good  quality. 

7490.  Is  this  liquid  glucose  much  used  on  the  Con- 
tinent for  making  fruit  syrups  ? — Enormously  ;  a  very 
much  larger  quantity  than  of  dry  glucose. 

7491.  (Professor  Thorpe.)  That  glucose  yoa  have 
brougTit  us  is  bleached  now? — ^It  is  purified  by  char- 
coal. 

Bleached  7492.  Is  it  not  bleached  with  the  use  of  sulphurous 

by  sul-  acid  or  sulphites  ?— To  a  very  small  extent.    It  runs 

phurous  acid,  out  of  the  filters  like  this. 

7493.  Is  there  such  an  amount  of  sulphurous  acid  in 
it  as  pi  ecludes  it  from  being  used  in  brewing  ? — Cer- 
tainly not. 
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7494.  Are  there  many  makers  of  these  products  in 
Germany  ? — Yes. 

7495.  How  does  your  firm  compare,  in  point  of  mag- 
nitude, with  others  ? — It  is  by  a  long  way  the  largest. 

7496.  Do  the  other  firms,  too,  send  their  products 
to  England,  do  you  know? — Not  in  later  years,  or  to  a 
very  small  extent  only.  We  know  it  by  statistics.  I 
understand  you  to  be  only  speaking  of  glucose  now  ? 

7497.  Yes  ? — Nearly  all  the  glucose  which  comes  to 
this  country  comes  from  us. 

7498.  Has  your  attention  been  called  to  some  state- 
ments as  to  the  occurrence  of  arsenic  in  German-made 
glucose,  on  the  authority  of  Dr.  Ritter? — No. 

7499.  You  have  not  heard,  for  example,  that  as  far 
back  as  1878  attention  was  called  to  the  occurrence  of 
arsenic  in  German-made  glucose? — I  remember  it  at 
the  time,  but  it  has  never  been  proved.  That  was  at 
the  time  when  our  glucose  and  all  sorts  of  glucoses 
had  been  examined  by  the  Reichsgesundheitsamt,  in 
Berlin ;  but  it  has  never  been  followed  up  nor  men- 
tioned since. 

7500.  Not  in  Germany? — Not  in  Germany. 

7501.  You  are  not  aware  that  the  matter  was  sub- 
stantiated, as  far  as  the  French  glucoses  are  con- 
cerned, by  Professor  Clouet  ? — ^I  am  not  aware  of  it. 

7502.  It  is  news  to  you,  then,  that  German  glucose 
could  contain  arsenic  ? — It  is. 

7503.  Are  your  agents  in  Liverpool? — No,  in  Lon- 
don. 

7504.  Are  they  agents  for  any  other  makers  of  this 
material?  Or  are  they  general  agents? — They  may 
sell  other  glucoses — that  I  do  not  know.  They  are 
practically  buyers  from  us,  not  what  you  call  agents, 
people  working  on  commission. 

7505.  They  buy  from  you  to  resell  ?— Yes. 

7506.  They  may  very  likely  buy  from  other  makers  I 
-^I  should  not  think  they  buy  from  German  makers, 
but  they  may  buy  American  glucoses. 

7507.  Do  they  buy  invert  from  you? — ^We  do  not 
make  invert.  These  which  I  hand  to  you  are  the  only 
glucoses  we  make.    (Samples  shown  the  Commission.) 

7508.  (Mr.  Cosmo  Bonsor.)  You  invoice  to  them,  and 
not  to  the  brewer  'i — ^We  never  sell  to  the  brewer. 

7509.  You  really  do  not  know  the  brewer  ? — We  do 
noit. 

7510.  What  if  they  make  a  bad  debt  ?— That  is  their 
business. 

7511.  Not  your  business  ? — ^No. 

7512.  (Professor  Thorpe.)  What  amount  of  water  does 
this  glucose  contain? — 12  to  13  per  cent. 

7513.  Is  it  fairly  uniform  in  ithe  proportion  of  water 
w'hich  it  contains  ? — ^Yes,  it  is  made  of  the  same 
strength,  almost  exactly  the  same. 

7514.  The  process  of  your  manufacture  is  such  that 
you  ensure  it  shall  contain  12  ito  13  per  cent.  ? — ^Yes, 
it  is  always  weighed. 

7515.  Do  you  imagine  yours  is  dryer  than  English 
made  glucose  ? — I  should  say  it  is  about  tlie  same. 

7516.  The  other  form  of  glucose  also  contains  the 
same  amount  of  water? — Slightly  more. 

7517.  The  white  contains  slightly  more? — ^Slightly 
more,  but  that  is  only  a  question  as  to  how  it  is  asked 
for.  We  make  glucose  for  export  to  Australia  with  a 
considerably  less  quantity  of  water  in  than  that. 

7518.  What  is  the  amount  which  this  sample  con- 
tains ? — ^About  15  per  cent. 

7519.  And  that  which  you  send  to  Australia — ^how 
dry  is  that  ? — ^About  11  per  cpnt, 

7520.  (Mr.  Cosmo  Bonsor.)  You  state  that  you  have 
no  objection  to  giving  a  guarantee  with  your  goods  to 
the  agents  ? — Certainly  not. 

7521.  And  you  would  have  no  objection  to  the  Cus- 
toms, I  presume,  being  the  check  upon  that  guaran- 
tee ? — Certainly  not.  I  am  assuming  that  the  materials 
used  by  the  diJ0Ferent  chemists  for  testing  are  absolutely 
pure,  because  it  has  very  often  been  found  and  proved 
that  the  materials  are  not  pure.  We  ourselves  have 
been  trying  very  hard  to  get  the  purest  materials  pos- 
sible— ^for  example,  zinc  for  tlie  Marsh  test.  We  have 
examined  the  ziue  and  found — 'I  do  not  know  whether 
it  could  be  called  a  trace — of  arsenic,  but  there  was  a 
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little  white  circle  round  itiie  tuDe,  even  with  the  purest 
^ahl.   materials  we  could  obtain  over  there. 

jgQj      7522.  Has  it  ever  come  to  your  knowledge  that  sac- 
■  chariiie  has  been  mixed  with  glucose  for  the  i^urpose 
m  Qf    of  giving  added  sweetness  to  it  ] — We  have  never  done 
ne  to 

7523.  Has  it  come  to  your  knowledge  ? — It  has  come 
to  my  knowledge  that  it  has  been  done  in  this  country. 
In  Germany  the  use  of  saccharine  has  been  altogether 
prohibited  since  about  twelve  months  ago. 

7524.  The  use  of  saccharine  has  ? — Yes^  except  that 
it  can  only  be  bought  from  pharmaceutical  chemists  ; 
it  cannot  be  bought  in  bulk.  I  may  mention  that 
the  samples  I  have  brought  are  not  made  iip  for  the 
Commission.      They  are  average  trade  samples. 

7525.  (Dr.  Whitelegge.)  Do  you  use  only  potato 
starch? — Only  potato  starch. 

7526.  And  from  that  you  make  both  solid  and  liquid 
cose  glucose? — Yes. 

^-  7527.  Will  you  tell  us,  brieiiy,  what  is  the  distinc- 
tion between  the  two  ? — Do  you  mean  between  the  solid 
and  the  liquid? 

7528.  Yes? — Liquid  glucose  is  the  first  stage. 
Liquid  glucose  is  not  boiled  so  far  that  it  crystallises. 
It  is  a  between  product. 

7529.  But  by  further  treatment  liquid  glucose  would 
yield  solid? — Yes,  it  would  turn  solid.  Liquid  glu- 
cose may  turn  solid  afterwards  if  by  any  mistake  it 
is  carried  a  little  too  far. 

7530.  Liquid  glucose  is  cheaper  ? — 'No  ;  on  the  con- 
trary, it  is  rather  dearer,  because  tlie  package  is 
dearer.  It  is  supplied  in  big  casks,  and  they  are  ex- 
pensive. Also,  in  consistency  it  is  very  thick.  Her* 
is  the  strongest  consistency. 

7631.  {Professor  Thorpe.)  What  is  the  actual  amount 
of  sugar  in  this  sam^ple? — ^I  should  say  about  40  per 
cenft. 

7532.  {Dr.  Whitelegge.)  Are  both  used  in  brewing? — 
The  liquid  form  is  not  lised  in  this  country,  to  my 
knowledge,  for  brewing,  but  it  is  used  largely  in 
America.  We  used  to  ship  large  quantities  to  America 
in  former  times,  before  the  maize  glucose  was  invented, 
and  I  have  been  informed  it  has  been  used  for  brewers 
mostly. 

7533.  Would  other  kinds  be  used  in  wine  ?■ — You 
could  not  use  liquid  glucose  in  wine. 

7534.  The  glucose  used  in  brewing  in  North  Ger- 
many is  the  solid  ? — ^It  is  solid. 

7535.  Is  that  used  in  brewing  beer  similar  to  Bava- 
rian beer  ? — It  is  more  used  for  the  top  fermentation 
beer. 

7556.  Would  it  not  be  suitable  for  the  oitlier  ? — I  do 
not  know,  but  I  believe  it  would. 

7537.  Is  there  any  Government  inspection  of  your 
igj^j.    factory  in  Germany? — Oh,  yes. 

n  of      7538.  Any  special  inspection  by  reason  of  glucose 
being  made? — ISTo. 

7539.  Simiply  the  ordinary  aproliciation  of  a  Factory 
^      Act  ?— That  is  it. 

7540.  You  told  us  tha/fc  you  have  fiound  no  ai-senic  in 
the  sulphuric  acid? — No. 

7541.  Does  thaib  mean  absolute  fTeedom  from  arsenic  ? 
— Absolute  freedom. 

7542.  Not  even  traces  have  been  found?— Nat  even 
traces. 

7543.  You  Idmaited  your  ansiwea-  to  the  sulphuric 
acid.  May  we  take  it  that  in  other  acid  arsenic  has 
been  found?  Had  you  in  mirbd  tlie  discovery  of  otiher 
kindis  ? — ^Hydrochloric  and  nitric.  I  have  not  examined 
them. 

7544.  You  have  not  found  arsenic  in  any  aoids? — ^In 
hydrochloric,  to  my  knowledge,  small  traces  of  arsenic 
have  been  found. 

7545.  Was  that  supplied  on  a  guarantee  in  tJie  same 
■way  ? — Only  purified  hydrochloric  acid. 


7546.  It  was  not  K.aid  to  be  free  from  arsenic?— No  ;  Mr. 
because  that  is  used  for  the  purihoation  and  cleaning  of  WaU 
charcoal.    Will  you  let  me  say  a  few  more  Wcids  ?   It  — 
has  been  stated  tJiat  pota.to  starch,  in  its  conversion  ^'^  ^lay  1901. 
into  glucose,  produces  a  deleterious  substance  called 

gallisin,  which  is  an  uiifermentable  matter.  I  wanted  to 
hand  in  a  paper  to  sliow  it  is  untrue,  and  that  it  has 
been  proved  by  eminent  chemists  and  physiologists  that 
it  is  an  absolutely  harmless  substance.  I  have  brought 
here  a  paper  and  literature  dealing  with  tliis  subject. 

7547.  {Chairman.)  Do  you  say  your  manufacture  is 
eixclusively  from  starch  of  your  own  making? — Yes. 

7548   We  have  heard  from  other  makers  of  glucose  Potato  starch 
that  there  is  a  danger  m  using  some  of  these  meals  ;  invariaiily 
that  you  do  get  nitrogenous  compounds  which  are  offen-  used  in 
sive,  if  not  dangerous  ?— Yes.    Well,  we  are  excluded  Gerniafi 
from  using  anything  but  potato  starch,  on  account  of  glucose, 
the  very  high  duty  in  Germany   on   other  imported 
starches,  like  tapioca,  rice,  and  sago  flour.    There  is 
a  duty  of  about  £8  or  £9  a  ton,  which  renders  it  pro- 
hibitive for  us  to  use  these  starches. 

7549.  Is  there  not  very  considerable  difficulty  in  free- 
ing potato  starch  from  other  matters  ? — It  is  not  nearly 
as  difficult  as  from  maize,  but  by  careful  manufacture 
it  is  made  as  pure  as  you  see  it  there. 

7550.  Made  pure  by  purely  mechanical  processes  such 
as  grinding  and  washing  ? — Yes,  grinding  and  washing. 

7551.  If  not  purified,  I  think  potato  starch  would 
when  treated,  give  origin  to  a  considerable  amount 
of  offensive  matter? — I  should  think  so.  I  do  not 
think  anybody  would  use  potato  starch  for  glucose 
making  without  it  was  cleaned.  They  could  not  very 
well.  The  potato  water  has  to  be  got  out  of  the  potato 
first  before  the  starch  settles  down. 

7552.  {Professor  Thorpe.)  What  is  the  particular 
mode  of  treatment  which  enables  you  to  get  this  white 
as  compared  with  greyish  colour? — The  white  is  the 
original  product,  and  the  yellowish  colour  is  made  to 
people's  fancy.  It  is  simply  a  matter  of  fancy.  Most 
people  in  this  country  prefer  the  yellow  to  the  white. 
In  Germany  we  sell  the  white.  We  also  send  white 
to  this  country,  but  yellow  to  a  greater  extent.  The 
yellow  is  not  a  second  quality  ;  that  is,  it  is  the  same 
I^ure  quality  as  the  white,  only  treated  differently. 

7553.  But  containing  a  slightly  different  percentage 
of  water? — Slightly  less.  That  is  only  a  matter  of 
<letail.  If  they  would  like  to  have  it  stronger  and  pay 
a  higher  price  we  should  be  pleased  to  do  it. 

7554.  Could  you  tell  us  whether  it  would  be  possible 
to  determine  that  that  was  made  from  farina  or  from 
pure   tapioca.,    or   whether  it  was   made  from  pearl 

starch?     Would  not  pearl  starch  and  farina  yield  Potato  starch 
identical  products  ?— I  think  in  pearl  starch— which  I  contains  no 
understand  is  maize  starch— you  might  find  a  small  gluten, 
percentage  of  converted  gluten  by  the  aid  of  acid,  arid 
you  would  always  find  a  trace  of  phosphoric  acid  in 
sugar  made  from  maize  too,  as  far  as  I  know. 

7555.  Is  there  no  phosphoric  acid  in  this  ? — No.  In 
my  experience  potato  and  farina  starches  are  the  purest 
you  can  have.  It  does  not  contain  gluten,  which 
maize  starch  does. 

7556.  You  think  it  might  be  possible  to  differentiate 
between  the  various  glucoses? — -I  never  tried  it.  It 
might  be  possible.  But  I  shall  be  pleased  to  let  you 
know.  I  will  ask  our  chemist  to  make  experiments  ;  I 
daresay  he  can  let  me  know.* 

7557.  I  should  personally  like  to  know  how  it 
might  be  possible  to  detect  the  origin  of  any  particular 
form  of  glucose.    It  would  be  very  useful  to  know. 

{Mr.  Cosmo  Bonsor.)  It  would  be  very  useful  to  de- 
tect the  origin  of  beer  in  the  same  way. 


*  Note  by  Witness. — Our  chemist,  whom  I  have  con- 
sulted, writes  that  he  considers  it  is  not  possible  with 
any  claim  to  absolute  accuracy  to  find  out  by  analysis 
whether  glucose  was  made  from  farina,  maize,  starch, 
tapioca,  or  sago,  or  any  other  flours. 
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7558.  {Chairman.)  You  have,  I  think,  had  large  ex- 
perience in  the  growing  of  hops  J — •!  have  grown  hops 
all  my  life. 

7559.  On  a  large  scale  1 — Fairly  large,  yes. 

7560.  {Mr.  Cosmo  Bonsor.)  You  do  grow  hops,  and 
you  also  sell  other  growers'  hops? — Yes,  but  I  only 
sell  -die  hops  which  I  am  initerested  in.  Part  of  my 
business  is  my  own  and  part  of  my  mother's.  I  sell  hops 
in  my  own  name. 

7561.  You  manage  other  people's  hops  ? — ^No  ;  I  am 
called  in  for  advice  lorofessionally,  but  I  do  not  con- 
trol any  other  growths  but  those  of  my  own  family. 

7562.  {Chairman.)  Perhaps  you  will  have  the  kind- 
ness to  inform  the  Commission  upon  the  systems  lu 
use  in  growing  hops,  so  far  as  it  bears  upon  this  ques- 
tion. I  do  not  think  we  need  go  into  the  preparation 
of  the  land,  or  the  planting  of  the  hops,  but  rather  tne 
growth  of  the  hop  each  year?— Your  desire,  I  under- 
stand, is  to  know  in  what  way  chemicals  are  used  in 
the  growth  ? 

7363.  At  what  time  of  the  year  do  you  generally 
commence  spraying  with  insecticides  ;  when  do  you 
commence  washing  the  hops  I  shall  be  com- 
mencing to-morrow,  so  it  will  be  fairly  early  m  the 
season.  It  is  on  the  appearance  of  certain  insects  that 
we  commence  to  spray,  to  check  the  damage  as  early 
as  possible.  At  the  present  time  the  bines  are  just 
shooting  out  of  the  ground,  and  the  turnip  flea  has 
commenced  to  attack.  The  season  being  a,  late  one, 
if  the  turnip  fleas  are  persistent  we  get  only  a  small 
quantity  of  bine.  So  we  are  endeavouring  to  check  the 
spread  'of  the  insect.  We  are  using  a  strong  solution 
of  soft  soap- and  quassia,  just  to  make  the  plant  nasty, 
so  that  the  insect  will  not  eat  it. 

7564.  Is  the  turnip  flea  the  same  beetle  as  attacks 
the  turnip  plant? — ^Yes. 

7565.  That  is  when  the  hops  come  out  of  the  ground  ? 
—They  attack  the  bines  as  soon  as  they  see  them. 

7566.  (Dr.  TT/MtdtY/ge.)  Not  later?— Yes;  it  is 
troublesome  now.  They  do  not  blacken  the  plant  as 
the  aphis  does,  but  they  retard  the  growth. 

7567.  Will  you  tell  us  your  address  ?—Gushmere 
Court,  near  Faversham. 

7568.  {Chairman.)  At  a  later  stage,  when  the  hops 
get  up,  aphis  is  apt  to  appear?— Yes,  and  we  spray 
vigorously  to  get  rid  of  the  aphis  during  the  earlier 
stages,  to  keep  the  plant  free,  that  it  may  grow  freely, 
and  to  prevent  the  cones  from  getting  damaged  from 
the  filth  that  arises  from  the  aijhis. 

7569.  What  is  used  for  spraying  hops  to  get  rid  of 
aphis?— The  principal  ingredient  is  good  quality  soft 
soap.  In  all  the  washes  that  are  used,  soft  soap  is 
largely  employed.  Extract  of  quassia  chip  is  also  used 
to  make  the  plant  bitter,  so  that  the  young  insects 
which  we  miss  killing  may  not  thrive  on  the  plant. 
We  find  that  although  we  kill  the  aphis,  before  it  is 
dead,  young  ones  are  born,  and  we  might  miss  the 
youno-  ones.  But  if  the  plant  is  made  bitter  the  little 
insects  do  not  thrive  on  the  plant.  Clean  quassia  chip 
is  used  for  that  purpose,  simply  to  make  the  plant 
bitter. 

7570.  Do  you  use  anything  else?— Great  numbers  of 
things  are  used.  Many  chemists  are  producing  various 
things,  but  thev  are  only  used  experimentally.  I  have 
used  a  wash  called  Spimo,  which  consists  very  largely  of 
soft  soap.  There  is  also  some  quassia,  and  there  may 
be  some  other  ingredients  of  which  I  have  no  know- 
ledge. But  in  use  that  is  practically  like  my  own. 
Not  being  a  chemist,  I  cannot  say  what  the  other  in- 
gredients may  be. 

7571.  So  far  as  you  know,  chemical  substances,  such 
as  Paris  green,  are  not  used  ? — Never  used  on  hops  ;  at 

o  least,  I  have  never  known  it  used.  Paris  green  is  only 
used  on  fruit,  where  altogether  other  kinds  of  in- 
sects have  to  be  dealt  with.  It  would  be  a  great  waste 
and  an  unnecessary  expense  to  use  Paris  green  in  a 
hop  garden. 

7572.  Is  sulphur  never  used? — Sulphur  is  largely 
used.  Dissolved  sulphur  is  XLsed  in  the  wash,  in  quan- 
tities of  about  three  or  four  pounds  of  dissolved  sulphur 
to  an  acre  of  hops. 

7573.  Do  you  know  what  dissolved  sulphur  is? — ^Liver 
of  sulphur. 


Mr.  W.  I 
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7574.  Is  it  dissolved  with  the  soft  soap  ? — ^No. 

7575.  Is  it  a  soft  soap  solution  ? — ^No.    What  I  call 
dissolved  sulphur  is  this.    We  receive  it  as  liver  ot  iQ  May  19 

sulphur,  and  that,  in  water,  soon  becomes  quite  liquid.  ^  

But  we  do  not  attempt  to  dissolve  ordinary  sulphur  Use  of 
ourselves.  ^^.\^)^m  in 

7576.  You  would  have  a  difHculty,  I  think  ?— We 
should  have  a  difliculty  in  perfectly  dissolving  it,  but  I 
have  assisted  in  some  experiments  to  try  and  get  it 
dissolved  by  the  use  of  lime  and  acid  ;  that  is,  to  try 
and  make  a  solution  from  tlie  flowers  of  sulphur,  but 
it  is  very  difficult,  and  the  results  have  not  been  veiy 
satisfactory. 

7577.  {Professor  Thorpe.)  You  make  your  own  solu- 
tion of  soft  soap? — YesJ  we  buy  soft  soap  by  the  ton 
and  boil  it,  and  add  to  that  the  liquor  which  we  get 
from  steeping  quassia  chip  in  moderately  hot  water  for 
24  hours. 

7578.  You  never  tried  the  eSect  of  adding  flowers  of 
sulphur  to  the  boiling  soft  soap  solution,  did  you  ? — We 
put  it  in,  but  I  have  not  done  it  for  years.  If  we  get  an 
early  attack  of  mildew  in  the  hops,  and  when  one 
washing  has  not  att'ected  it,  we  have  tried  this,  but  it 
was  only  done  as  an  experiment,  and  we  got  no  bene- 
ficial results. 

7579.  What  do  you  think  it  is  in  the  soft  soap  which 
protects  the  j)lant? — The  alkali. 

7580.  You  could  use  it  as  pure  alkali  .iust  as  well  as 
in  soap  ? — Yes.  It  is  possible,  but  with  ithe  soap  all 
the  machinery  works  well.  If  you  simply  had  alkali 
and  water  the  machinery  would  not  work  well. 

7581.  {Chairman.)  In  the  first  attack  of  the  aphis  jestooj 
sulphur  is  very  little  used  ? — Yes.    It  is  not  used  for  mould, 
aphis,  it  is  only  used  for  mould.    And  I  would  explain 

that,  in  the  early  days,  when  little  was  known  by  hop- 
growers  of  the  disadvantages  or  advantages  of  sulphur, 
it  was  used  carelessly.    But  to-day  it  is  used  care- 
fully, and  our  system  is  to  so  treat  the  plant  in  its  early 
stages  as  to  keep  it  healthy,  and  so  that  the  crop  is 
clean.    It  is  years  since  I  have  seen  any  quantity  of  Sulphur 
mildew  in  the  cones,  and  the  brewers  with  whom  we  '^uringea 
deal  beg  of  us  not  to  use  sulpiiur  when  the  cones  are  S'"'^^'' 
produced,  but  only  in  the  earlier  stages.    It  is  impossi- 
ble for  sulphur  very  largely  to  get  on  to  the  plant  at  all. 

7582.  Therefore,  I  understand  froon  you  that  it  is 
almost  impossible  for  any  amount  of  sulphur  to  be 
present  upon  the  flower  of  the  hop  ? — ^Yes. 

7583.  Then  it  is  not,  as  I  think  there  is  a  common 
impression,  dusted  with  di-y  preparations  containing 
sulphur  ? — They  are  in  certain  instances.  If  a  man 
sees  his  crop  going  he  will  make  great  effort  to  save  it. 
But  it  is  not  necessary  to  use  it  in  later  stages. 

7584.  But  when  you  get  an  attack  of  mildew  when  the  .^jj^  •^phei 
bine  is  in  flower,  is  it  not  the  case  that  powders  are  used  hopinflo 
for  sprinkling? — Yes,  they  are  vigorously  sulphured 
then.  A  man  will  make  a  great  eft'ort  to  avoid  losing 
his  crop,  and  as  a  last  resort  he  will  sulphur  it.  It 
used  to  be  the  system  to  do  it  always,  to  do  it  for  the 
purposes  of  colour.  But  brewers  have,  and  I  think 
very  wisely,  declared  that  they  will  not  attend  so  much 
to  colour  as  they  have  done.  Therefore  we  produce  a 
much  more  natural  article,  and  sulphur  has  dropped 
out  of  use. 

7585.  Still,  in  those  cases  where  the  burr  is  vigor- 
ously sulphured  there  might  be  a  certain  amount  of 
sulphur  powder  remaining  in  the  burr  when  it  is 
gathered  ? — Yes,  there  might  be  in  such  a  case,  but 
those  cases  are  very  infrequent  to  what  they  used  to 
be.  I  v/ould  like  to  explain  the  nature  of  the  sulphur 
we  use  for  this  purpose.  We  use  the  best  flowers  of 
sulphur,  sublimated  Sicilian  sulphurs.  Other  sulphurs 
it  is  impossible  to  use  ;  they  are  not  sufficiently  light. 

7586.  The  Kent  farmer  would  not  specify  anything 
further  than  flowers  of  sulphur  ? — ^Yes  ;  he  would  have 
one  of  two  or  three  makes  only,  because  such  flowers 
of  sulphur  as  are  used  for  chemical  purposes  are  not 
good  for  us,  they  are  not  sufiiciently  light.  Hops  grow 
ten  to  twenty  feet  high  ;  our  machine  passes  under  the 
hops,  and  it  is  like  a  winnowing  machine  which  win- 
nows chaff  out  of  corn.  It  winnows  the  sulphur  into 
the  air. 

7587.  The  farmer  would  perhaps  specify  it  should  be 
in  an  extremely  finely  divided  condition,  but  he  does 
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ijofc  specify  that  it  should  be  of  any  guaranteed  purity  i 
— No  ;  the  question  has  never  been  raised  until  this 
season. 

7588.  Thereiore,  as  you  said,  h<3  would  use  Sicilian 
sulphur  ? — Yes. 

7589.  But,  so  far  as  you  know,  he  probably  would 
•  use  sulphur  obtained  from  the  refuse  of  gas  Avorks  ? — 

No  ;  and  for  this  reason.  We  buy  sulplhur  for  dusting' 
the  plant  with,  and  for  puipoises  o'l  Stimulating  a  plant 
which  is  flagging.  We  also  buy  what  is  called  rolle^d 
brimstone.  That  is  purified  'rouk  brinisibone,  which 
oomes  from  the  Mediterranean  for  bleaching  purposes 
in  the  kilns.  We  have  always  known  that  it  was 
necessary  to  have  the  purest  and  best  quality  we  oould 
get  for  use  in  the  kilns,  not  because  we  had  any 
ciiemical  knowledge  as  to  possibility  of  oonitamination, 
but  because,  in  producing  such  a  valuable  article  as 
good  hop,  we  have  felt  it  ws  necessary  to  buy  the 
best,  inasmuch  as  a  few  shillings  a  ton  is  the  only 
difference  in  price  between  the  oaxiinary  and  the  besit. 
I  have  only  known  hop  fcU'jners  buy  the  best.  The 
best  sulphur  is  the  Sicilian,  and  the  firm  who  supply 
seven-tenths  of  the  whole  are  Brandram  Brothers. 
There  are  two  or  three  others,  whose  sulphur  I  believe 
is  equally  good. 

7590.  (Frofcssor  Thorpe.)  Are  this  firm  importers  of 
sulphur? — I  do  not  know  anything  about  their  busi- 
ness, except  that  they  hafre  a  lar^e  business  in  sul- 
phur. Wlieither  they  import  it  or  buy  it  of  shippers, 
I  do  not  know. 

7591.  Do  they  deal  exclusively  in  sulphur? — No  ; 
they  'manufacture  'White  lead,  and  so  on. 

7592.  Where  is  their  place? — 'At  RotiierliitJie.  When 
I  wias  called  upon  to  give  evidence,  I  asked  those 
with  TVhom  I  trade  if  tliey  wottld  give  me  information, 
and  they  replied  that  the  sulphur  and  soai})  are  abso- 
lutely free  from  arsenic.  In  one  case  the  man  replied 
that  he  believed  it  always  had  been  absolutely  free 
from  arsenic. 

7593.  (Chairman.)  As  a  matter  of  fact,  probably  they 
had  never  looked  for  it? — I  was  going  to  suggest  they 
believed  it  always  had  been,  and  this  year  they  are 
sampling  everything  they  send  out,  and  find  that  tiliere 
is  albsolule  freedom  from  arsenic. 

7594.  Y<.iu  are  aible,  of  your  own  knowledge,  to  tell 
us  that  the  sulphuring  of  hops  with  poT\'dered  sulphur 
only  occurs  in  exceptional  years  to  any  extenit? — ^Yes  ; 
ajid  in  an  exceptdonal  acre  in  a  crop.  It  is  an  expensive 
operation,  and  brewers  object  to  it,  and  therefore  ilt 
is  not  done  if  it  can  be  avoided.  The  brewers  have 
said,  "If  you  have  any  necessiiity  to  sulphur  any 
portion  of  your  crop,  ear-mark  that,  tliat  we  may  know." 
And  very  great  care  is  taken. 

7595.  You  have  a  great  experience  of  methods  of 
gathering  and  curing  hops  ? — ^Yes. 

7596l  And  you  have  already  told  us  that  best 
brimstone  is  used  on  the  kilns  for  bleaching? — Yes. 

7597.  Is  that  largely  or  generally  used  ? — Yes.  But 
the  quantity  oif  sulphur  used  is  very  small  ;  it  is 
only  necessary  to  use  veiy  little.  I  have  used  21bs. 
of  sulpliur  to  a  cwt.  lof  hops.    It  is  burnt  m  a  pan. 

7698.  It  is  not  thrown  into  the  lire  that  is  used 

at  the  bottom  of  the  hop  kilns? — have  seen  it  done 
in  that  way,  but  I  do  not  adopt  that  plan  myself  ; 
it  is  very  wasiteful,  aind  you  do  n'ot_  get  rid  of  it.  My 
plan  is  to  have  'a  pan  into  wihicli  the  necessary 
quantity  of  sulphur  is  placed,  and  when  the  hops  are 
first  put  on  tilie  kiln,  full  Of  natural  moisture,  this 
sulphur  is  burnt  underneath  it  for  two  hours.  Then 
there  is  no  necessity  for  anything  further.  If  you  put 
tlie  brimstone  on  the  fire,  it  melts  and  all  runs  through 
on  to  the  ashes  below.  When  the  manager  of  the 
kilns  finds  be  is  getting  more  heait  than  he  wants, 
he  puts  ashes  on  to  clieck  the  heat,  and  the  sulphur 
which  is  not  oo-nsumed  he  puts  up,  and  there  is  con- 
stantly some  sulphur.  We  absolutely  burn  out  what 
we  require  to  use. 

7599.  You  take  your  pan  away? — You  cannot  do  that 
vrben  it  is  burning. 

7'i00.  What  fuel  do  you  use? — We  use  the  be^t  Welsh 
anthracite.  There  again  tlie  besit  is  the  cheapest., 
because  it  is  free  from  waste.  We  oa.n  burn  100  tons 
of  be.st  Welsh  anthracite  with  lass  than  1  per  cent, 
of  ash. 

7601.  I  am  speaking  of  your  own  district  generally? 
— I  Ifinow  of   nothing   being   used   in   my  district 
but  .■'.nthracite  'from  the  best  Welsh  co'llTeries.  Years 
aco  Wi'  used  tras  coke,  but  during  inv  time  never. 

4576. 


7602.  Speaking  of  the  district  generally,  gas  coke  j^-  ^r 

IS  seldom  used  { — I  have  not  heard  of  it  being  used      Bei  rij. 

in  my  own  dis;trict,  but  I  have  heard  that  it  is  used   ' 

in  Worcesterslure.     Speaking  generally,   I   have   no  10  May  1901. 

knowledge  of  it.   ; — 

n'n-z   mi  Gas  coke 

7o03.  ihe  fumes  of  the  fuel  pass  thro.ugh  .the  hops  ? —  seldom  used 
Y&s  ;  hence  the  necessity  of  good  antthraoite  ooal.  to  dry  hops. 

7604.  During  all  your  experience,  lias  anthracite  ooal 
been  used,  or  do  you  remember  the  time  when  hop 

kilns  were   worked  with  charcoal? — We  use  a  little  Charcoal 

charcoal  now,  but  charc/)al  is  used  for  hastening  up  the  used,  mixed 

fire.    For  inst.ance,  if  the  heat  is  flagging,  of  if  we  get  with  coal. 

the  hop  discoloured  by  the  change  of  wind  and  the 

draught  is  not  regular,  by  putting  on  a  few  pounds 

of  charcoal  it  helps  to  kindle  the  anthracite  and  keep 

tlie  hea,t  up  steadily.    A  iew  bushels  of  chaa^coal  are 

used  in  each  kiln  each  season,  but  only  for  regulating 

the  fire  ;  not  as  coal  is  used,  but  only  to  assist  the 

coal. 

7605.  Have  yoa  any  views  whether  there  should  be 
any  alterations  made  in  the  practice  of  either  washing 
or  cleaning  hops  or  drying  them  ? — I  think  not.  It  is 
impossible  for  any  sulphur  to  get  into  the  hops 
in  any  appreciable  quantity.  I  also  thinlv  tJiat 
the  material  we  use  is  so  thoroughly  pure  from  any  con- 
tamination that  it  is  impossible  for  any  damage  to 

accrue  from  hops.    I  have  heard  that  arsenic  has  been  .\rsenic  in 

found  in  hops,  but  I  have  also  known  of  hundreds  of  hops. 

samples  being  carefully  tested  by  an  expert  without 

any  trace  of  arsenic  being  found.    I  can  only  imagine 

the  possibility  of  any  trace  of  arsenic  where  a  very 

low  class  of  gas  refuse  has  been  used  as  fuel,  and  the 

fumes  have  left  any  kind  of  soot — what  I  understand 

as  soot,  or  whatever  it  may  be — in  the  hops.    I  can 

imagine  such  a  case,  but  the  system  of  hop  growing 

on  a  large  scale  is  such  that  I  think  contamination 

from  arsenic  is  impossible. 

7606.  I  suppose  to  use  any  gas  coke  would  bo  likely 
to  spoil  the  aroma  of  the  hops,  would  it  not? — I  have 
no  knowledge  about  that.  I  have  never  used  g£is  coke. 
We  have  always  been  able  to  produce  a  satisfactory 
article,  one  that  has  given  satisfaction  to  the  consumer, 
by  tie  use  of  the  best  anthracite  coal.  I  have  adopted 
that  course,  and  I  have  never  attempted  to  use  gas 
coke.  If  coal  was  at  famine  prices  and  coke  available 
we  might  have  used  it,  but  there  has  never  been  the 
necessity. 

7607.  As  far  as  your  knowledge  goes  even  the  small 
growers  do  not  use  gas  coke,  do  they  ? — No.  The  vessels 
come  in  with  coal  for  the  large  growers,  and  the 
merchants  who  supply  us  witii  100  tons  will  supply  the 
small  growers  with  one  or  two  tons.  The  small  grower 
gets  exactly  the  same  article  as  we  get.  It  wi>uld  not 
be  of  any  advantage.  Even  if  the  smaller  growers 
wanted  cheap  coal  it  would  not  be  of  any  advantage  to 
them. 

7608.  In  your  opinion  it  is  unnecessary  to  take  any 
precautions  in  the  manufacture  of  hops  for  the  brewer, 
but  you  admit  yourself  that  traces  of  arsenic  have  beeai 
found  in  hops  ? — I  have  heard  so,  but  I  do  not  believe 
it.  When  I  say  I  do  not  believe  it.,  I  would  not  dispute 
any  evidence  that  has  been  brought  before  the  Comiar 
sion,  but  I  think  I  should  have  known  if  it  had  been 
(conclusively  proved  that  any  hops  had  been  found  with 
arsenic  in  them.  For  instance,  the  Hop  Trade  Associa- 
tion in  London  do  not  know  of  any  instance  wliere 
arsenic  has  been  traced  to  hops. 

7609.  It  is  only  lately  that  it  has  been  looke^l  for? — 
That  is  so. 

7610.  I  suppose  you  would  be  prepared  to  say  it 
would  be  probable  that  in  those  cases  in  which  it  hekd 
been  found  it  might  have  come  from  hops  that  liad 
been  sprinkled  with  powder  for  the  sake  of  mould? 

I  do  not  think  that.  If  it  is  possible  at  all  it  is  from 
usini;  very  bad  fuel.  I  do  not  think  it  is  possible  in 
tlie  growth  of  the  hop,  because  these  heavy,  dirty  sul- 
phurs could  not  be  got  tip  on  to  the  hops.  We  only 
use  sulphurs  which  are  absolutely  pure — like  this  sub- 
limated sulphur. 

7611.  Arsenic  is  sublimated  with  sulpliur — it  is  all 
sublimated  together? — Yes,  if  there  is  any  ;  I  am  not 
a  chemist,  but  what  I  look  upon  as  the  residue  would, 
to  my  mind,  contain  the  dangerous  matter,  but  it  may 

^  Any  arsenic 

7612.  You  think  that  if  there  is  a  risk  of  arsenic  it  inhopswoul 
is  from  the  use  of  improper  fuel? — Yes.    I  think  ther?  come  from 
is  no  risk  in  any  other  way.  f'lel. 
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7613.  {I'lvfcssor  Thorpe.)  Does  any  quassia  get  u]3oii 
the  hops  ? — I  do  not  say  it  never  does,  but  not  often. 
It  is  used  in  the  earlier  stages. 

7614.  Tiiere  is  no  idea  in  using  quassia  that  it  also 
adds  to  the  bitterness  of  the  hops,  is  there  ? — No.  You 
\vould  not  find  a  good  planter  wishing  to  improve  the 
quality  of  his  hops  by  the  addition  of  anything. 

7615.  (Chairman.)  But  as  a  matter  of  fact,  it  is  verv 
seldom  that  sulphur  is  ever  used  after  the  burr  appears  'I 
— Only  in  veiy  exceptional  cases.  I  have  known  a  case 
where  it  has  heen  necessary,  but  only  where  the  hops 
have  been  more  or  less  neglected  in  the  earlier  stages. 

7616.  (Frofessor  Thorpe.)  Have  attempts  been  made, 
to  follow  the  same  methods  of  using  insecticides  in  kc^ 
growing  as  in  grape  vine  growing  ? — Only  in  respect  to 
mildew.  I  have  always  thought  there  was  something; 
to  be  learnt  from  the  vine  grower  on  the  question  of 
mildew,  because  mildew  is  a  most  serious  trouble  to  the 
grower,  but  the  insecticides,  I  believe,  are  so  different. 
What  we  require  for  our  apliis  is  such  a  simple  remedy 
and  so  cheap  and  easy  to  be  applied,  that  we  do  not 
want  to  leai-n  from  anyone.  In  the  case  of  stilphur, 
however,  it  is  different.  We  have  endeavoured  to  get 
some  information  with  regard  to  ihe  methods  of  apply- 
ing sulphur.  But  I  do  not  know  any  improvement  on 
what  we  now  use — on  the  finest  flowers  of  suljphur. 

7617.  In  France  they  largely  use  what  are  called  the 
sulpho-carbonates  ;  that  is  an  alkaline  solution  made 
by  burning  together  bisulphide  of  carbon  and 
soda  or  bisulphide  of  carbon  and  lime.  It  is 
very  soluble,  and  a  very  little  goes  a  long  way.  Has 
that  to  your  knowledge  been  used  in  England  ? — Yes, 
I  think  there  are  two  or  three  people  who  are  now  put- 
ting up  a  compound  wash  which  is  used  by  the  smaller 
growers  who  do  not  want  to  build  up  the  necessary 
plant  for  producing  the  wash  such  as  I  use.  They 
buy  a  cask,  or  even  a  gallon  of  this  particular  kind  of 
wash,  which  contains  a  dissolved  sulphur.  We  know 
because  of  the  very  foul  smell  when  the  bung  is  taken 
out.  It  is  used  to  a  small  extent,  but  only  to  a  small 
extent.  It  may  be  that  we  have  something  to  learn  in 
that  direction. 

7618.  Is  offal  tobacco  extract  ever  used  by  you  as  an 
insecticide? — It  would  only  be  used  very  early  in  the 
season,  and  in  very  persistent  attacks.  Nicotine  is, 
of  course,  one  of  the  best  things  to  use  to  destroy  in- 
sect life,  but  it  is  very  costly  as  compared  with  soft 
soap  and  quassia.  Where  you  have  a  plant  to  mani- 
pulate the  coft  soap  and  quassia  there  is  nothing  so 
cheap. 

7619.  I  am  not  speaking  of  the  direct  application  of 
nicotine  so  much  as  the  mere  infusion  of  waste 
tobacco — what  is  called  offal  tobacco,  which  is  cheap 
enough.  The  Customs  arc  only  too  glad  if  you  will 
take  it  away? — I  have  never  had  it  offered  to  me,  or 
I  might  have  experimented  with  it.  I  have  no  know- 
ledge at  the  present  time  of  tobacco  juice  being  used 
in  hop  gardens  at  all,  but  it  used  to  be  used. 

7620.  You  are  not  aware  that  the  Board  of  Customs 
gives  facilities  to  agriculiturisits  and  people  making 
such  things  as  sheep  washes  for  the  use  of  this 
product? — I  know  that  every  opportunity  is  given  in 
bond  for  dealing  with  this  stuff.  Chemists  have  told 
me  that  there  are  some  fruit  tree  washes,  and  washes 
which  are  used  under  glass,  and  so  on,  where  it  is  used, 
but  I  do  not  know  of  its  being  used  in  the  hop  garden. 

7621.  The  use  of  a  product  like  that  would  have  the 
advantage  of  entirely  preventing  the  possibility  of  the 
access  of  arsenic? — Quite  so. 

7622.  Are  foreign  hops  treated  veiy  much  in  the 
same  way  as  yoa  have  described  in  the  case  of  English 
hops  ? — I  have  never  had  time  to  travel  during  the  hop 
season.  I  have  had  to  attend  to  my  own  crop,  and  I, 
therefore,  have  absolutely  no  knowledge  on  that  point. 

7623.  You  have  no  knowledge  of  the  kind  of  insecti- 
cide which  is  used  in  foreign  countries  in  connection 
with  hops?— No. 

7624.  What  I  want  to  get  at  is  whether  foreign  hops 
are  more  liable  to  contain  arsenic  than  English- 
grown  hops? — I  should  be  glad  to  hear  that  ihc\  were, 
but  I  should  not  like  to  say  so,  because  I  have  no 
knowledge. 

7625.  (Mr.  Cosuw  Bon.w.)  Would  you  t«ll  the  Com- 
mission how  much  on  an  average  it  costs  to  cultivate 
an  acre  of  hops?— £50. 

7626.  That  includes  rent,  rates,  tithe— in  fact  every- 


thing from  tlie  commencement  up  to  the  completion  }y  jy 
of  the  curing  of  the  hojjs  ? — £50  an  afre.    If  I  get  over  Berry. 

£50  an  acre  for  the  crop  there  is  a  profit ;  if  I  get  less,  

there  is  a  loss.    Some  seasons  it  will  cost  more,  and  ^'^  ^^^y  1901, 
for  this  reason  :  ii  we  grow  a  large  crop  that  large 
P  costs  a  great  deal  more  to  pick  and  cure  and  get 
to  London  than  a  small  crop  at  a  higher  price  per  cwt. 

7627.  How  much  of  the  £50  an  acre  would  you  put 
down  to  labour :  have  you  ever  divided  it  ? — I  am 
afraid  I  could  not  give  you  those  figures.  If  it  would 
be  of  interest  to  you  I  would  iiave  them  loolced  up. 
Labour  would  be  by  far  the  largest  item.  I  should 
say  roughly  that  £30  out  of  the  £50  would  be  for 
labour,  probably  a  little  more  tiian  that  even. 

7628.  By  the  time  the  hop  reaches  maturity  it  is 
more  or  less  an  artificial  product  ? — It  is  unfortunate 
if  it  is.  It  is  never  so  good  as  when  it  grows  naturally 
We.  have,  however,  tO'  resort  to  artificial  means  to  get 
hops  at  all  in  bad  seasons.  If  wo  did  not  destroy  the 
insects,  the  insects  Avould  destroy  the  hops. 

7629.  I  believe  you  grow  several  sorts  of  hops? — ^We 
grow  Golding  hops  and  Gelding  hops  only.  But  the 
Golding  hop  is  in  three  sections  :  there  is  the  old 
Golding  which  hangs  later  on  the  poles  than  any  other 
varieties,  supposing  it  is  healthy,  but  there  is  an  early 
Golding  hop  which  is  practically  the  same  hop,  but  it 
ripens  somewhat  earlier.  That  was  raised  from  one 
plant  which  was  grown  in  the  garden  and  cultivated 
on  and  on.  It  is  called  the  Brambling  Golding,  as  it 
originated  in  the  Pariish  of  Brambling.  It  is  the  same 
hop  but  it  ripens  earlier.  We  have  an  intermediate 
"sport"  now  which  we  call  Cobb's  variety.  I  grow  no 
other  varieties  than  those  three. 

7630.  What  is  the  object  of  growing  three  different 
sorts  of  hops  :  is  it  for  kiln  purposes  ? — ^I  cannot  admit 
there  are  three  diflterent  sorts  of  hops. 

7631.  Then  three  hops  that  come  to  maturity  at 
different  times? — For  this  reason.  We  have  to'  get 
labour  from  London  and  elsewhere,  from  the  large 
towns,  and  it  would  be  impossible  from  a  commercial 
point  of  view  to  house  all  these  people  for  7  or  8  days 
only  to  pick  the  crop  while  it  is  at  its  besit.  We 
desire  to  pick  our  hops  during  three  or  four  weeks,  and 
we  get  the  earlier  section  of  the  Godding  hop,  and  the 
intermediate  section,  and  the  later  section  by  careful 
selection.  We  have  got  the  best  variety  of  hop  now, 
so  that  it  will  ripen  in  three  stages.  We  can  pick 
them  now  in  about  3  weeks. 

7632.  (Dr.  Whitelegge.)  Are  hops  always  dried  by  ex- 
|X)sing  tliean  to  the  fumes  of  the  fuel :  is  there  any 
other  method  in  use? — ^No. 

7633.  For  what  purpose  is  the  sulphur  used  at  this 
.stage  ? — I  am  not  competent  to  tell  you  the  reason  why, 
but  sulphur,  to  the  extent  of  about  20  or  25  lbs.  to 
the  acre,  is  scattered  over  the  plants  by  means  of  the 
appliances  I  have  explained,  and  it  has  the  effect  of 
stimulating  a  tired  plant.  For  instance,  if  from  atmos- 
pheric reasons,  from  very  great  heat  and  drought,  a 
plant  is  fiagiging,  it,  so  to  speak,  breathes  the  fumes 
of  the  sulphur,  which  is  of  great  assistance  to  it. 

7634.  I  mean  rather  the  sulphur  used  in  the  kilning 
process — ^the  sulphur  that  is  burnt? — The  sulphur  that 
is  burnt  is,  I  think,  used  for  the  purposes  of  colour. 
It  is  for  bleaching  purposes. 

7635.  Is  it  used  with  all  hox)s? — I  have  known  ex- 
periments made  where  hops  have  been  left  unsulphured, 
and  I  have  known  the  brewers  to  request  that  you  will 
send  them  a  few  packages  of  absolutely  unsulphured 
hops :  but  we  have  never  known  the  order  to  be 
repeated. 

7636.  Does  it  alter  the  hop  in  any  other  respect 
except  in  colour  ? — ^N'ot  the  slightest ;  but  when  the 
hop  is  quite  green  and  begins  to  dry.  the  sulphur 
fumes  passing  through  give  the  hops  the  desired  colour. 

7637.  Does  that  affect  the  colour  of  the  oeer? — ^I 
think  not. 

7638.  Is  it  anything  but  prejudice  on  the  part  of 
the  brewer? — 'I  should  imagine  it  is  more  or  less  ft 
prejudice  on  the  part  of  the  consumer. 

7639.  But  if  so,  it  is  an  universal  prejudice? — Yes. 

7640.  "Have  you  been  asked  for  any  guarantee  with 
the  hi/ps  you  "supply  to  brewers? — I  understand  that 
brewers  have  asked  for  a  guarantee  from  the  hop 
trade.  The  hop  trade  is  so  convinced  that  there  is 
nothin!?  in  the  hops,  and  that  it  is  impossible  to  get 
anything  wrong  in  them,  that  they  have  dpclireil  to 
listen  to  any  such  proposal. 
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W.  jr.  7641.  (Frofessor  Thorpe.)  Even  althougli  they  use 
Bf }■)■)/.       .arsenical  coke? — We  do  not  know  of  any  arsenical  coke 

 being  used.    We  only  use  anthracite  coal,  as  far  as  I 

lay  ll'Ol.  iiiow. 

7642.  But  you  told  us  that  the  trade  might  occa- 
sionally use  gas  coke? — 1  say  if  they  did  there  might 
be  a  danger,  but  I  can  imagine  no  danger  in  any  other 
dLrection. 

7643.  -But  there  is  some  danger  as  there  is  in  the 
case  of  malt? — Quite  so. 

7644.  If  maltsters  are  required  to  give  a  guarantee^ 
why  should  not  hop  growers  be  required  to  do  so  'I  - 
Well! 

7645.  (l)r.  Whiidcggc.)  Would  hop  growers  be  piT- 
pared  to  give  the  same  sort  of  guarantee  which  has 
been  suggested  in  the  case  of  maltsters? — think  they 
would  resent  it,  and  say  "  Why  should  we  ^ive  a 
guarantee,  we  onlly  use  these  things?"  If  you  ask 
me  personally  my  own  feeling,  I  may  say  that-  I 
should  be  prepared  to  guarantee  my  article. 

7646.  As  free  from  arsenic? — Yes. 

7647.  You  are  prepared  to  guarantee  that  you  use 
only  anthracite  coal  and  Sicilian  sulphur? — Yes. 

7648.  And  your  sulphur  you  would  be  willing  to 
give  up  if  the  brewers  would  consent? — I  should  be 
glad  to  save  the  expense. 

nic  in  7649.  An  earlier  witness  has  given  us  the  resulta  of 
analyses  of  hops.  Bearing  upon  an  answer  which  you 
just  now  gave  that  it  was  unknown  to  the  trade  that 
small  quantities  of  arsenic  had  been  found  in  hops, 
we  have  heard  from  one  of  the  witnesses  who  has  been 
called  before  us  that  a  number  of  analyses  of  hops  have 
been  made  in  which  small  quantities  of  arsenic  have 
been  found? — ^Indeed!  I  should  imagine  that  the 
samples  could  not  have  come  from  that  part  of  the 
country  which  I  have  most  knowledge  of. 

7650.  What  you  have  told  us  about  tlie  treatment  of 
hops  in  growth  and  manufacture  applies  generally,  I 
supjKise,  to  other  districts  besides  Kent  1 — ^Yes,  I  think 
so. 

7661.  You  have  told  us  that  in  Worcestershire  it 
probably  is  the  practice  to  use  coke  instead  of  anthra- 
cite ? — Excuse  me,  I  do  not  think  I  put  it  in  that  way. 
When  the  question  of  arsenic  was  raised  I  heard  of  a 
sample  of  hops  which  it  was  suggested  had  been  dried 
with  gas  refuse,  small  coke.  That,  I  understood,  was 
a  Worcestershire  sample.  But  I  have  no  knowledge 
of  coke  ever  being  used  anywhere  else. 

7652.  Your  impression  is  that  anthraxiite  is  princi- 
pally used,  even  in  Worcestershire? — Yes. 

7653.  Are  there  aoiy  other  important  centres  except 
Kent  and  Worcestershire? — Yes.  A  good  many  hops 
are  grown  in  Hampshire  and  Sussex,  but  the  process  is 
the  same.  Except  in  but  a  very  few  cases,  I  am  certain 
that  nothing  but  the  very  best  anthracite  coal  is  ever 
used.  It  is  so  easily  detect-ed  if  you  get  any  other  coal. 
If  other  than  Welsh  coal  were  used  a  farmer  would 
know  ilt  directly  he  went  into  his  kiln  from  the  bad 
smell.  A  farmer  dare  not  have  a  bad  smell  to  his  hops. 
K  a  brewer  pat  his  nose  to  the  hops  and  found  there  was 
a  bad  smell  to  them  he  would  not  buy  them.  Of  neces- 
sity we  are  bound  to  use  the  best  coal. 

7654.  I  suppose  the  curing  is  done  on  a  small  scale 
often  ;  a  small  grower  would  cure  his  own  hops  ? — Yes. 
There  may  be  a  man  who  has  one  kiln  ;  in  my  own  c^ise 
I  have  thirty  kilns,  but  the  process  in  the  one  kiln  is 
tixactly  ihe  same  as  in  my  thirty  kilns.  I  think  the 
small  grower  puts  his  hops  on  the  market  as  pure  as  J 
do.  He  buys  his  coal  and  sulphur  from  the  same 
people. 

7655.  And  you  think  he  may  be  equally  trusted  to 
buy  only  anthracite  coal  and  use  pure  sulphur? — T 
think  so.  He  would  have  a  difficulty  in  getting  any- 
thing else. 

7656.  {Chairman.')  T  do  not  think  you  quite  appre- 
ciate the  difficulty.     Where  would  the  small  ^ro-s-er 


buy  his  sulphur  ? — He  would  buy  his  sulphur  one  cask  Mr.  W.  W. 
at  a  time  where  I  buy  ten  tons  at  a  time.  Berrff. 

Ibbl.  He  would  probably  buy  it  from  a  small  dealer?  10  May  JOOl. 

— J?Jo,  I  think  not.   This  business  is  the  business  of  my  

district,  and  the  sulphur  comes  down  jierhaps  in  50 
or  100  tons  at  a  time  to  the  town.  I  get  my  quantity, 
whatever  I  want,  and  the  small  man  gets  what  ho 
wants.  He  cannot  get  anything  else,  it  is  kept  iu 
stock.  What  is  necessary  ior  large  people  is  necessary 
for  small  people,  and  they  have  no  option.  The  small 
people  must  have  the  same  thing  as  we  have. 

7658.  Then  you  think  there  would  be  no  difficulty  in 
a  hop  grower  obtaining  from  the  sulphur  seller  sulphur 
which  was  pure  ? — -That  is  my  opinion.  I  have  asked 
all  the  men  I  have  dealt  with  if  they  think  the  aulphur 
IS  pure,  and  they  have  told  me  that  they  will  guarantee 
rliat  everything  shall  be  pure.  They  say  they  believe 
it  is  always  pure. 

7659.  But  do  you  think  in  tlie  future  there  will  be  Hop  glowers' 
anj-  difficulty  in  the  hop  grower  obtaining  from  the  sulphur  is 
firm  from  which  he  purchases  his  sulphur  a  guarantee  guaranteed 
of  purity?— I  have  in  my  hand  guarantees  from  the  - 
people  from  whom  1  buy,  and  I  have  already  bought 

on  that  guarantee. 

7660.  What  do  they  guarantee  ?— I  have  here  a  letter 
from.  Brandram  Brothers  and  Co.,  Ijimited,  manufac- 
turers of  white  lead,  and  vermilion  colour  grinders, 
refiners  of  saltpetre,  brimstone,  etc.,  etc.  They  write 
from  Botherhithe,  under  date  of  April  15th,  1901,  as 
follows: — "Mr.  H.  S.  Tett,  Faversham.  Dear  Sir,— 
Enclosed  we  beg  to  hand  you  a  supply  of  circulars,  re 
our  sulphur  products,  guaranteeing  same  free  from 
arsenic,  for  distribution  amongst  .vour  customers. 
Should  the  supply  be  insufficient  we  shall  be  happy  t<> 
send  you  more.  Yours,  very  truly,  Brandram  Bros, 
and  Co.,  Ld."  With  that  there  is  a  printed  notice, 
which  is  as  follows: — ^"^Notice.  To  Ho]p  Growers, 
Chemists,  and  others.  In  consequence  of  the  recent 
trouble  caused  by  the  presence  of  arsenic  in  beer, 
Messrs.  Brandram  Bros,  and  Co.  Limited,  of  Rother- 
hithe,  London,  S.E.,  beg  to  state  that  their  'Brand- 
ram's  '  Pure  Sublimated  Flowers  of  Sulphur,  '  Brand- 
ram's'  Finest  Virgin  Roll  Brimstone,  "Brand- 
ram's '  Finest  Hop  Sulphur,  '  Brandram's '  Finest 
Powdered  Sulphur  Vivum,  have  been  analysed  by  the 
eminent  Analytical  Chemists,  Messrs.  E.  F.  Tes- 
chemacher  and  J.  Denham  Smith,  of  1,  Aubeit  Park, 
Highbm-y,  JN'.,  and  pronounced  by  them  to  be  '  free 
from  arsenic.'"  That  is  the  notice.  The  letter  says 
that  they  guarantee  their  products  all  free  from  arsenic. 
This  is  from  the  principal  firm,  and  I  have  similar  letters 
from  two  or  three  others. 

7661.  So  that  in  future  you  think  theie  would  be 

no  <lifficiilty  for  a  hop  grower  getting  a  guarantee  of  the 
purity  of  the  sulphur  he  uses  if  he  asks  for  it? — That 
is  so.  The  fact  that  that  class  of  sulphur  is  being  sent 
down  to  the  hop  districts  would,  I  believe,  make  it 
very  difficult  for  any  man  to  get  any  other  variety  than 
that. 

7662.  {T)r.  IVhifelcgge.)  Would  you  go  so  far  as  to 
say  that  it  would  be  wrong  to  use  any  other  fuel  than 
anthracite  and  possibly  charcoal? — I  do  not  know 
that  it  would  be  wrong,  but  my  successes  have  been 
built  up  by  using  the  very  best  fuel  I  can  get.    I  buy 

the  best  of  e\erything.    The  difference  between  an  in-  Anthracite 
ferior  article  and  the  best  is  usually  only  a  few  shillings,  of  diflFerent 
I  think  £10  a  year  would  make  all  the  diffierence  be-  qualities, 
tween  buying  the  best  anthracite  or  the  second  best. 
The  railway  carriage  from  South  Wales  is  the  same.  It 
is  only  a  question  of  prime  cost  on  the  bank,  whether 
it  comes  cut  of  No.  1  or  No.  2  vein. 

7663.  You  do  not  consider  it  right  to  use  gas  coke  ? — 
No.  I  do  not.  There  is  no  saving  in  using  it.  If  the 
kilns  are  properly  constructed,  and  the  coal  is  judi- 
ciously handled,  best,  anthracite  coal  is  as  cheap  as 
coke.  The  better  the  quality  of  the  coal  the  more 
t-'iOTtomicftl  it  i*^ 
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7664.  {Chairman.)  You  are  a  large  maltster  in  Scot- 
land ?— Yes. 

7665.  Can  you  inform  the  Commission  what  fuel  is 
used  in  your  maltings  ? — We  use  nothing  but  anthra- 
cite coal.  We  have  drawn  it  from  one  pit  from  ten  to 
twelve  years,  namely,  the  Gartshore  Pit,  Stirlingshire. 

7666.  Do  you  select  the  fuel  in  any  way,  or  simply 
take  what  comes  from  the  mines? — The  fuel  that  is 
sent  to  us  has  been  passed  over  screens  and  then 
thi-ough  meshes  to  get  it  of  one  size.  At  the  foot  of 
these  screens  boys  and  women  watch  for  any  piece  that 
they  think  doubtful.  Then  when  it  comes  into  our 
possession  we  have  it  all  riddled  before  utilising  it  in 
any  of  our  furnaces. 

7667.  A  piece  looking  doubtful  in  what  respect? — 
Sometimes  they  may  think  a  piece  is  not  perfectly  pure 
— a  dull  piece,  and  then  it  is  thrown  to  one  side. 

7668.  Those  pieces  are  all  rejected  by  you? — They 
do  not  come  to  us  at  all.  They  are  rejected  at  the  coal 
pit. 

7669.  What  length  of  time  is  your  malt  kept  on  the 
kiln  ? — From  four  and  a  half  to  five  days. 

7670.  What  steps  are  taken  to  prevent  accumulation 
of  dust  and  deposit — the  products  of  combustion? — All 
our  beams  and  our  plates  are  brushed  down  once  a 
week,  and  oftener  if  required. 

7671.  And  is  the  floor  bared  and  swept  occasionally? 
Below  the  kilns  it  is  swept  out  regularly,  sometimes 
every  day,  but  always  twice  or  "^hree  times  a  week. 

7672.  That  is  the  bottom  of  the  kiln.  But  what  about 
the  floor  on  which  the  malt  dries? — That  is  cleaned 
every  time  the  kiln  is  taken  off. 

7673.  Every  time  the  malt  is  taken  off  the  floor  and 
sidew  of  the  kiln  are  brusned  ?— The  kiln  floor  is  brushed 
clean,  but  I  referred  prior  to  that  to  the  floor  below 
the  kiln,  where  the  dust  ma/  come  down  through  the 
holes  on  to  the  bottom  floor. 

7674.  At  what  stages  of  malting,  and  how  often,  is 
your  malt  screened  and  brushed  ? — We  clean  our  malts 
twice  as  they  leave  the  kiln  before  they  go  into  the 
deposit  rooms,  and  then  it  is  cleaned  once,  and  some- 
times twice,  over  the  machinery  before  it  goes  to  the 
consumer. 

7675.  In  the  case  of  malt  going  to  breweries  would  all 
grades  of  malt  receive  the  same  amount  of  brushing  ? — 
All  malts  we  send  to  our  customers  do  receive  the  same 
amount  of  brushing. 

7676.  Have  you  had  experience  of  pneumatic  malt- 
ing ? — We  have. 

7677.  Do  you  use  it? — We  have  got  one  drum,  and  we 
work  it  for  distillers'  malt,  but  not  for  brewers"  piir- 
poses.  because  we  do  not  approve  of  it.  We  do  not 
think  it  makes  the  high-class  malt  we  require  to  send 
out  to  brewers. 

7678.  In  what  respect  is  the  malt  inferior  ? — We  have 
found  a  difficulty  in  getting  it  rid  of  the  moisture.  We 
tannot  get  our  malt  what  we  call  freed  properly. 


7679.  In  the  jjneumatic  malting,  is  not  the  air  drawn 
through  several  cylinders  or  drums  wl«ich  rotate? —    „  -^f*"'.  , 
Yes 

7680.  So  as  to  shake  tlie  malt  1 — The  malt  falls  over  13  May  M 
gradually. 

7681.  But  you  find  you  camiot  get  the  malt  pro]perly 
dried  that  way  ? — We  do  not  dry  it  in  a  drum  at  all. 
Some  people  do  dry  it  in  a  drum,  but  not  in  the  same 
flrums  used  to  genninate  the  malt. 

7682.  In  the  pneumatic  malting  the  drying  would  not 
necessarily  take  place  in  drums,  though  germination 
does? — I  believe  some  drums  are  constructed  for  dry- 
ing, but  I  have  never  seen  them. 

7683.  In  "  pneumatic  malting,"  as  generally  under- 
stood, then,  tile  drying  would  be  done  on  rhe  same 
plan  as  ordinary  kiln  drying? — ^We  do  so.  W©  dry 
it  the  sajne  way  in  an  open  kiln. 

7684.  Why  is  it  that  you  cannot  dry  it  so  well  in 
drums  ? — We  have  no  exjjerience  of  drying  malt  in  a 
drum,  and  from  what  I  liave  heard,  people  do  not  like 
it. 


In  pneomati 
malting  fim 
(liying  is  on 
the  kiln. 


German 
malt  not  fex 
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7685.  What  objection  do  you  understand  is  made  to 
it? — I  do  not  think  malt  can  be  cured  unless  heat 
passes  through  it,  and  in  the  pneumatic  drying  drum 
you  can  only  pass  the  heat  from  the  exterior,  or 
through  the  pipes  running  through  it,  and  it  does  not 
get  the  same  amount  of  heat  applied  to  it  that  it  would 
get  in  an  ordinary  kiln. 

7686.  In  the  pneumatic  drying  drum  the  drum  is 
heated,  and  heated  air  is  drawn  through? — Yes. 

7687.  We  have  been  told  there  are  various  processes 
by  which  the  malt  can  be  kiln  dried  without  being  ex- 
posed to  the  fumes  of  the  fire.  We  have  been  told  that 
in  some  of  the  chief  beer  factories  of  Germany  the  malt 
in  drying  is  not  exposed  to  the  fumes  of  the  fire  at  all  ? 
— There  are  such  kilns  in  Germany. 

7688.  Have  you  any  exoerience  or  knowledge  of  those 
kilns  ? — I  have  not  seen  them  at  work. 

7689.  That   malt   makes   German    beer   which   is  ljutwouldw 
esteemed  for  some  qualities? — Of  course,  German  beer  suit  English 
is  treated  in  an  entirely  different  manner  to  home  beer, 
beers ;  the  mashing  process  is  quite  different,  and, 
therefore,  that  malt,  although  it  might  suit  their  pur- 
poses, would  not  suit  home-brewed  beer  at  all. 

7690.  Why  do  you  think  malt  that  has  been  dried 
without  exposure  to  the  fumes  of  the  fire  should,  if 
properly  drie^l,  not  give  as  good  beer  ? — I  see  no  reason 
why  it  should  not,  if  it  is  properly  dried  ;  but  it  is  a 
question  if  it  is  properly  dried. 

7691.  We  have  been  told  that  part  of  the  flavour  that  |('ia,vour  of 
is  required  by  the  users  of  beer  in  this  country  depends  fumes 
on  the  exposure  of  the  malt  to  the  fumes  of  the  coal,  essential 
and  that  if  the  malt  was  not  exposed  to  the  fumes  of 

the  coal,  it  would  be  impossible  to  get  the  flavour  that 
is  liked  1 — You  cannot  get  the  flavour  if  the  fumes  from 
the  fuf"       not  go  through  th?  malt 
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7692.  "\Vii;i!.  part  ol  the  fumes  is  it  that  give  the 
flavour  ? — 1  ihink  it  is  more  because  on  account  of  the 
fumes  the  heat  is  properly  applied  to  the  malt,  and  gets 
thoroughly  through  the  malt. 

7693.  Then,  if  it  were  hot  air  instead  of  hot  fumes, 
the  result,  so  far  as  drying,  would  be  thoroughly 
the  same  ? — It  might  he,  but  I  question  it. 

7694.  Have  you  reason  to  believe  that  the  carbonic 
oxide  or  the  carbonic  acid,  or  anything  else  in  tlie  fumes 
is  essential  to  the  flavour  of  the  malt? — I  should  not 
like  to  answer  that. 

7^95.  Do  you  see  any  reason  why  that  malt  should 
not  be  kiln-dried  purely  by  hot  air,  supposing  the  pro- 
cess could  be  carried  out,  and  produce  a  malt  quite  as 
good  as  that  produced  by  the  present  process  ? — I  do 
not  think  it  could,  as  far  as  my  judgment  goes. 

7696.  Suppose  the  hot  air  gets  throiigh  it  just  as 
much  as  the  fumes  of  the  fire '? — There  is  something  that 
must  come  from  the  fuel  which  gives  a  flavour  to  the 
malt  that  we  cannot  get  with  hot  air. 

7697.  Very  different  kinds  of  fuel  are  used.  We  have 
been  told  by  witnesses  that  in  some  of  the  first-class 
English  mall^making  oven  coke  is  used.  The  fumes  of 
oven  coke  are  very  different  from  the  fumes  of 
anthracite  ? — You  can  get  such  from  pure  coke,  and 
also  from  anthracite.  In  our  high-dried  malts  we  can- 
not get  the  same  heat  from  coke  to  apply  to  the  malt, 
as  from  anthracite.  Especially  for  stout  brewing,  we 
find  we  get  heat  from  anthracite  that  gives  our  malt  a 
flavour,  which  you  might  call  an  oatmeal  flavour,  which 
you  cannot  get  otherwise. 

7698-99.  Have  you  ever  used  peat  for  fuel  in  your 
kilns  ? — Once,  and  once  only,  and  we  had  to  take  the 
whole  kiln  down  before  we  could  make  brewers'  malt 
on  it  again.    We  could  not  get  quit  of  the  flavour. 

7700.  But  for  distillers'  malt  it  would  be  suitable  ?— 
Yes.  It  was  for  a  distiller  we  made  it.  His  works  were 
burnt  doivn,  and  we  did  it  for  him,  and  the  whole  kiln 
was  impregnated  ■with  peat  to  such  an  extent  that  we 
could  not  use  it. 

7701.  The  peat  fuel  is  ijractically  used  largely  for 
malt  for  whisky  ? — Entirely  to  give  whisky  the  flavour. 

7702.  Is  there  any  other  fuel  used  for  malt  for 
whisky? — Yes,  coke. 

7703.  The  greater  part  of  the  whisky  is  made  from 
malt  dried  by  other  fuels  than  peat? — I  should  say  so, 
the-  greater  part. 

7704.  Have  you  m?Ae  any  change  in  your  practice  in 
consequence  of  the  discovery  of  the  liability  of  malt 
to  arsenic? — No. 

7705.  Have  you  had  chemical  tests  made  of  your 
malt? — Yes,  we  have  had  them  regularly  made  by 
several  chemists. 

7706.  With  what  result? — They  were  found  free,  ex- 
cept in  one  case,  and  that  gave  us  l-350th  of  a  grain  per 
lb.  of  malt ;  the  same  malt  at  the  same  time  was  tested 
by  three  other  chemists,  who  found  it  jjerfectly  free. 

7707.  Have  you  ever  had  the  dust  that  comes  away 
in  the  brushing  and  screening  exajnined  ? — No,  v/e  have 
not,  but  our  com;bings  that  come  ftom  the  malts  were 
found  perfectly  free. 

7708-9.  Do  the  combings  cany  with  them  an  outside 
surface  that  has  been  exposed  to  the  fumes  of  the  fire  ? 
— Yes. 

7710.  The  combings  are  chiefly  the  rootlets  ? — Ye-. 

7711.  Not  the  husk  ?— No  husk. 

7712-13.  Besides  the  process  of  screening  that  t-akes 
away  the  combings,  you  use  brushing  to  remove  in- 
crustation from  the  outside  of  the  husks? — Yes,  we 
have  had  brushes  in  force  for  about  twelve  years  now. 

7714.  Have  you  had  any  chemical  analyses  made  of 
the  fuel  that  you  used? — ^We  have,  and  a  sample  of  an 
anthracite  has  been  declared  free  from  arsenic 

7715.  Did  you  have  it  done  before  this  scare  ? — Not 
before. 

7716.  Therefore,  you  have  made  a  little  change  in 
your  practice  in  that  respect  ? — We  made  a  change  to 
see  if  it  was  pure. 

7717.  Have  you  had  the  malt  examined  before  brush- 
ing ? — We  have  not.  We  have  had  it  always  done  after 
it  left  our  screens. 

7718.  Except  in  the  one  case,  in  wKich  a  very  small 
quantity  of  arsenic  was  found,  no  arsenic  has  been 


detected  at  all  in  the  malts  ? — No,  in  none  of  our  malts.  Mr. 
1  may  add  that  we  have  them  done  every  week  by  our     U.  Bairrf. 

own  cliemist,  and  by  other  chemists  for  arsenic.  That   

is  since  the  scare  commenced. 

7719.  Vv  hat  tests  for  arsenic  have  been  applied  ? — I 
beJieve  the  whole  of  them  used  the  Marsh  tests. 

7720.  Have  vou  been  asked  to  guarantee  your  malt  , . 

^  (xnaT'antees 

free  from  arsenic  ? — We  have,  and  have  done  so.  his  malt  free 

7721.  For  some  time?— For  cei-tainly  the  last  five  arsenic, 
months.    I  know  our  malts  have  been  going  to  brewers' 

chem.ists  and  found  all  right.  I  do  not  know  who  the 
chemists  were,  but  they  were  foiuid  perfectly  free  from 
arsenic. 

7722.  The  answers  to  the  questions  which  have  been  Distillers' 
put  to  you  apply  to  all  your  maltings  ? — My  answers  malt  usually 
apply  to  all  the  malts  we  make  ourselves.    Of  course,  not  screened 
distillers'  malt  is  not  brushed  or  screened;  it  goes  with  or  brushed, 
the  rootlets  attached  to  it.    A  distiller  uses  the  rootlets 

along  with  the  malt,  except  in  certain  cases,  where 
malts  are  used  for  making  yeast,  and  then  they  have 
the  very  best  that  can  be  got. 

7723.  The  rootlets  contain  a  fermentable  matter?-— 
There  is  a  certain  amount  of  saccharine  matter  in  them, 
and  it  can  be  converted  to  alcohol,  I  sujipose. 

7724.  If  the  rootlets  were  talien  off,  would  the  malt 
lose  some  of  its  value  for  distillers  ? — I  cannot  say. 

7725.  But  in  beer  the  rootlets  are  never  used? — 
Never. 

7726.  Yoa  send  away  the  rootlets  to  be  used  for  Malt  culms 
cattle  feeding  ? — Yes  ;  in  fact,  all  our  combings  go  to  exported  as 
the  Continent  for  feeding  cattle  there.  We  have  had  cattle  food, 
contracts  for  years  for  all  to  go  to  one  port. 

7727.  What  place? — They  go  to  Denmark  and  Ham- 
burg. 

7728.  You  actually  send  from  Scotland  food  for  cattle 
tjo  Denmark  ? — Yes,  they  buy  it  from  us  regrdarly. 

7729.  Where  is  your  barley  grown  ? — Nearly  all  in 
Scotland,  and  some  in  Yorkshire. 

7730.  You  use  some  foreign  barley  ? — Both  foreign 
and  home. 

7731.  Is  the  greater  part  of  the  barley  you  use  home 
grown  ? — The  larger  jjroportion. 

7752.  Does  the  honio  supply  sometimes  fail,  and 
necessitate  your  taking  foreign  barley  ? — We  rec|uire  to 
make  a  large  quantity  of  malt  from  foreign  grain  for 
brewers'  requirements. 

7733.  Does  ths  foreign  malt  fulfil  certain  require-  I'l.reion  bar- 
ments  that  cannot  be  fulfilled  by  home-grown  malt  ? —  ley  largely 
It  does.    The  brewers  hold  that  it  brightens  tiie  beer  malted  for 
more  quickly.  Irewers, 

7734.  May  we  take  the  answers  you  have  given  as 
applying  on  the  whole  generally  to  other  large  raaltsters 
in  Scotland  ? — I  thiirk  so. 

7735.  The  same  system  as  you  follow  is  practised  by 
the  others  ? — I  tliink  so.  Everyone  has  his  own  system, 
but  I  think;  they  are  all  very  particular. 

7736.  (Sir  Willicm,  Church.)  Do  the  distillers  use 
very  much  foreign  barley? — Some  of  our  distillers  use 

nothing  but  foreign  barley,  and  others  use  a  large  pro-  and  for  dis- 

portion  of  home.    The  HigMand  distillers  and  the  dis-  tillers, 

tilleries  in  tire  north  use  nearly  all  home  barley,  and 

they  fall  back  on  heavy  foreign  when  they  cannot  get 

home  ;  that  was  owing  to  the  great  demand  for  whisky 

a  few  years   ago,  and  the  great  quantity  of  whisky 

distilled. 

7737.  You  mean  by  the  northern  whiskey  maters  the 
people  about  Inverness,  for  instance? — And  on  the 
West  coast,  too. 

7738.  They  use  chiefly  home-grown  barley  ? — Yes. 

7739.  That  barley  must  be  less  well  harvested  than 
the  barleys  of  the  Southern  counties  ? — Certainly  it  is  ; 
but  in  some  cases  some  of  our  northern  districts  in  Scot- 
land grow  as  fine  barley  as  I  ever  saw  anj-where — 
Cromarty,  Ross-shire,  and  Inverness^ 

7740.  But  they  are  more  liable  to  have  it  injured  in 
the  harvest  ? — It  depends  entirely  on  the  weather,  We 
have  seen  barley  grown  in  the  finest  counties  in  Eng- 
land ruined  by  getting  rain  before  we  got  it.  Our 
barleys  were  not  so  ripe,  and  oouild  stand  up  against  the 
weather,  whereas  Engli.sh  barleys  being  riper  would 
give  way. 

7741.  You  told  us  tha-t  the  distillers,  ■  who  want,  of 
course,  a  very  high  percentage  of  alcohol,  use  home 
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Mr.         malt  to  a,  very  great  extent.    We  have  been  told  that 
H.  Baird.    you  want  the  foreign  malt  because  weight  for  weight  it 

  contains  more  fermentable  matter  than  the  home  malt, 

3  May  I.IUJ..  ^n^i  jggg  nitrogenous  matter  ?— The  northern  distillers 
and  the  west  coast  distillers  make  malt  whisky.  The 
southern  distillers  are  raw-grain  distillers,  and  they  not 
only  use  a  large  quantity  of  Indian  corn  converted,  and 
they  malt  this  light  foreign  barley  to  assist  them  with 
their  converted  maize.  There  are  two  distinct  dis- 
tillers, the  grain  distiller  and  the  malt  distiller. 

7742.  I  do  not  know  whether  you  could  answer  this 
question  for  me.  I  suppose  that  the  presence  of  nitro- 
genous matter  in  the  malt  in  imdue  proportions  is  not 
so  important  for  the  distiller,  who  distils  his  product, 
as  for  the  brewer  who  does  not? — That  I  could  not 
say. 

7743.  (Dr.  Whitelegge.)  In  one  sample,  and  one  only, 
arsenic  was  found  in  a  very  small  proportion — l-350th 
you  say? — Yes. 

7744.  Was  that  brushed? — Yes.  It  was  >rdinary 
screened  malt  that  went  from  one  of  our  malthouses. 
It  was  screened  and  brushed. 

7745.  Do  you  make  more  thaji  one  clasa  of  malt?  -^- 
We  do. 

7746.  Several  classes  ?— Yes. 

7747.  Is  brushing  applied  equally  to  alt? — All  our 
pale  malts  are  brushed  and  screened,  and  have  been 
for  fully  twelve  years. 

7748.  How  long  has  it  been  the  practice  to  pick  over 
the  fuel  in  :he  way  you  describe  to  us  ? — Our  man  has 
told  us  it  has  gone  on  ever  since  we  got  it  from  him. 

7749.  Do  you  stipulate  for  that? — ^Yes  ;  we  made  a 
stipulation  for  nothing  but  pure  anthracite  coal,  ajid 
it  ha'3  to  be  picked  over. 

7759.  (Chairman.)  Can  you  give  the  Commission  tlxe 
form  of  guarantee  that  you  use  ? — 'As  far  as  my  memory 
goes  we  guarantee  our  malts  pure. 

7751.  (Mr.  Cosmo  Bonsor.)  Perhaps  you  will  send  it 
in  ? — 'I  will  send  a  copy  with  pleasure  ;  it  is  a  stamped 
form.  "  Our  malts  are  free  from  all  foreign  or  poisonous 
matter.'  We  stamp  our  invoices  with  this  when  re- 
quested for  a  guarantee. 

7752.  {Chairman.)  That  is  yoiir  guarantee? — Yes. 

7753.  And  the  condition  that  you  exact  in  respect  to 
the  coal,  to  have  it  hand-picked  by  the  people  at  the 
pit  mouth  ;  have  you  thit  form  ? — We  have  not  that  in 

No  guarantee  writing  ;  we  simply  insist  on  nothing  but  pure  anthra- 
■with  fuel.       cite  coal  being  given  to  us.  I  should  just  like  to  say,  of 
course,  that  we  use  coal  in  our  kilns,  but  we  use  to  a 
large  extent  coke  in  our  retorts.    We  are  large  makers 
of  black  malt.    Of  course  these  are  hermetically  tight. 

7754.  The  black  n'.alt  is  not  exposed  to  the  fumes  at 
all  ?— No. 

Black  malt  7755.  'Che  black  malt  is  made  from  grain  first  malted 
not  spe'^ially  Jour  kilns  ? — It  is  first  dried  at  our  kilns,  and  then 
exposea  to  comverted  into  black  malt  in  the  cylinders  or  the 
fumes.  retorts. 


7755.  liut  so  far  as  the 
no  distinction? — No. 
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7757.  And  then  you  put  it  afterwards  into  the  cylin-  

der,  like  a  cofl:ee  roaster  ?— Yes. 

7758.  In  these  cylinders  you  use  whatever  fuel  you 
like? — What  we  can  get  the  greatest  heat  from.  We 
have  not  the  same  draught,  and  therefore  we  cannot  use 
anthracite  coal  with  it. 

7759.  {Mr.  Cosmo  Bonsor.)  Do  you  kiln-dry  your  KUn-diyii 
barley  ? — ^AU  our  home  barleys.  of  barley. 

7760.  That  is  kiln-dried  with  anthracite,  and  not 
coke  I — ^With  anthracite,  and  not  coke. 

7761.  {Cluiirman.)  In  that  first  drying,  the  heat  is 
much  less  than  in  a  final  kiln  drying  ? — ^A  great  deal 
less. 

7762-65.  {Dr.  Whitelegge.)  Do  you  know  anything  of 
any  method  or  suggestion  of  treating  fuel  with  lime,  or 
other  base  in  such  a  way  as  to  prevent  it  giving  off 
arsenic  ? — I  never  heard  of  it. 


7766.  {Chairman.)  I  wish  we  could  really  get  informa- 
tion of  a  positive  kind,  whether  or  not  the  exposure  of 
the  grain  to  the  actual  fumes  of  the  fire  is  required 
to  get  the  proper  flavour.  We  have  asked  many  gentle- 
men who  know  their  own  business  well,  and  know  the 
business  generally,  and  we  have  got  no  decided  answer, 
but  )nerely  the  answer  that  there  is  a  general  opinion 
or  idea  that  the  hot  air  which  kiln-dries  the  malt  ought 
to  come  from  the  fire,  if  the  beer  is  to  have  the  desired 
flavour,  but  we  have  no  experimental  proof  of  that 
opinion  at  all.  We  had  one  interesting  statement  to  the 
effect  that  in  a  certain  particular  case  of  kiln  drying, 
the  malt  was  not  exposed  to  the  fumes  of  the  fire,  and 
it  was  very  good.  Have  you  information  of  that  kind  ? 
— There  has  been  only  one  kiln  recently  erected  in  Scot- 
land to  dry  malt  without  a  direct  fire,  and  that  has  been 
erected  to  make  lager  beer,  because  when  they  put  it  on 
the  other  kilns  they  found  they  wanted  not  to  dry  it  s(i 
highly.    I  do  not  know  the  result  of  that. 

7767.  But  that  makes  lager  beer? — ^Yes  ;  I  question 
whether  the  malt  would  make  Scotch  beer.  But  I  have 
not  heard  the  results. 

7768.  There  does  not  seem  any  good  reason  to  expect 
that  if  the  m.a.lt  was  dried  with  hot  air  at  the  same 
temperature,  and  to  the  same  amount  of  dryness,  with- 
out th?  fumes  having  come  from  the  fire  itself,  the  re- 
sult would  not  be  as  good  ? — ^I  do  not  think  it  would  be 
as  good. 

7769.  {Mr.  ■Cosw,o  Bonsor.}  Could  you  sell  it?— I 
question  whether  I  could. 

7770.  {Chairman.)  You  have  never  made  the  experi- 
ment ? — ^I  have  been  asked  by  a  distiller  to  make  malts 
for  him  when  he  got  into  trouble. 

7771.  {Prof essor  Thorpe.)  Is  not  the  distinction  rather 
of  the  same  order  as  that  which  obtains  between  meiit 
roasted  at  the  fire  and  meat  roasted  in  the  oven  ;  thei  e 
is  a  belief  on  the  part  of  some  people  that  meat  roasted 
in  the  oven  has  not  the  same  flavour  as  when  roasted 
before  the  open  fire? — ^So  I  understood. 
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7772-5.  {Chairman.)  You  are  a  Fellow  of  the  Institute 
of  Chemistry,  Fellow  of  the  Chemical  Society,  and  a 
Member  of  Council  of  the  Society  of  Chemical  In- 
dustry ? — Yes. 

7776.  You  have  been  an  analyst  for  24  years  in  the 
Government  Laboratory  ? — That  is  so. 

7777.  What  have  you  to  saj^  with  regard  to  experience 
of  the  Government  Laboratory  in  tlie  question  of  the 
presence  of  arsenic  in  beer? — The  question  of  the  pre- 
sence of  arsenic  in  beer  and  brewing  matei-ials  first 
presented  itself  oflScially  at  the  Government  Laboratory 
at  the  beginning  ot  December  last,  when,  in  conse- 
quence of  the  discovery  of  arsenic  in  certain  beers 
brewed  in  Lancashire,  applications  were  made  to  the 
Board  of  Inland  Revenue  to  permit  the  destruction  of 
the  contaminated  liquor  in  the  presence  of  Excise 
officials,  with  a  view  to  the  repayment  of  the  duty  which 
had  been  charged  ui>on  it.  Samples  of  such  beers  were 
then  forwarded  to  the  Government  Laboratory,  and 
continued  to  be  received  for  some  time.  In  all  748 
samples  have  been  lodged,  representing  28,264  barrels, 
the  produce  of  67  brewei-s  scattered  throughout  11 
counties,  hwi  mainly  in  Lancashire,  StaflFordshire,  and 


Yoi'ksliire.  It  cannot,  however,  be  asserted  that  thi-> 
comjprises  the  produce  of  every  brewer  who  may  have 
used  arsenicated  materials,  as  some  are  known  to  have 
destroyed  their  beer  immediately  they  became  aware 
that  it  was  contaminated,  and  without  lodging  applica- 
tions for  the  repayment  of  duty.  An  examination  of 
the  brewers'  entries  of  the  materials  used  in  the  parti- 
cular brewings,  together  with  a  determination  of  I  lie 
exact  original  gravity,  and  a  qualitative  examination 
of  the  beer  for  arsenic,  would  have  sufficed  to  substan- 
tiate the  claim  for  drawback,  but  with  a  view  of  afford- 
ing information  to  the  Royal  Commission,  it  was  de- 
cided to  make  a  more  detailed  examination  in  order  to 
obtain  some  precise  knowledge  as  to  the  extent  to  which 
the  beer  had  been  contaminated.  The  accurate  estima- 
tion of  the  amount  of  arsenic  in  so  large  a  number  of 
samples  would,  of  course,  have  occupied  a  very  con- 
siderable amount  of  time,  and  it  seemed  unnecessary 
to  do  more  than  to  make  a  selection  from  the  produce 
of  each  brewer.  In  all  143  quantitative  determanatione 
of  the  arsenic  in  these  beers  have  been  made,  and  full 
particulars  with  reference  to  the  origin  of  the  samples, 
tliie  dates  of  brewing,  and  the  proportions  of  arsenic 
found  are  given  in  Table  I.,  from  ,  which  it  may  be 
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seen  that  the  results  are  fairly  representative  of  the 
whole.    There  is  no  reason  to  suppose  that  any  further 
information  as  to  the  order  of  amount  in  which  arsenic 
•  was  present  in  the  contaminated  beers  would  have  been 
obtained  if  the  entire  number  had  been  quantitatively 
examined.    It  may  be  stated  that  in  the  Government 
Laboratory    the    estimation  of  minimal  amounts  of 
arsenic  in  metals,  such  as  zinc,  copper,  and  tin  sup- 
plied by  contractors  to  the  Post  Office,  India  Office, 
etc.,  is  of  constant  occuiTence,  and  considerable  atten- 
tion has  been  given  for  some  years  past  to  the  subject  of 
its  acx^urate  quantitative  determination.    It  appeared 
possib,le  that  the  process  employed  in  snch  casesi  might  be 
so  adapted  as  to  permit  of  the  separation  of  small  quai>- 
tities  of  arsenic  from  beer  and  brewing  materials — that 
is,  from  solutions  contiining  a  relatively  large  amount, 
of  organic  matter,  and  experiments  were  made,  to  begin 
with,  to  ascei*tain  how  far  the  associated  organic  matter 
interfered  with  the  accurate  estimation  of  arsenic  by  the 
well-tried  methods  hitherto  used.     Known  quantities 
of  arsenious  acid  were  added  to  wort  and  beer,  and  after 
concentration,  the  arsenic  was  precipitated  vnth  sul- 
phuretted hydrogen.    The  sulphide  of  arsenic,  with  a 
varying  amount  of  organic  matter  which  falls  out  of 
solution  in  the  course  of  the  treatment,  was  then  filtered 
off,  and  afterwards  distilled  with  ferric  chloride  and 
hydrochloric    acid.      Under  these   circumstances  the 
arsenic  distils  as  arsenious  chloride,  accompanied  only 
Dy  a  small  amount  of  organic  matter,  from  which  it  csui 
be  readily  freed,  and  the  arsenic  is  finally  precipitated 
and  weighed  as  arsenious  sulphide. 

7778.  You  say  "  a  small  amount  of  organic  matter 
from  which  it  can  be  readily  freed."  Will  you  describe 
to  the  Commission  how  it  is  freed  from  organic  matter? 
— The  precipitate  of  sulphide  and  of  organic  miatter  is 
collected  on  a  filter  paper,  the  filter  paper  is  rolled  up 
with  its  contents,  and  transferred  to  a  small  flask,  where 
an  addition  of  hydrochloric  acid  and  ferric  chloride  is 
made,  and,  on  heating,  the  arsenious  chloride  distils  off, 
caiTying  over  at  first  a  trace  of  organic  products,  but 
only  a  trace.  The  distillate  contains  the  whole  of  the 
arsenic.  It  may  be  necessary  to  redistil  it  to  free  it 
from  the  traces  of  organic  matter  carried  over,  but 
after  such  distillation  the  sulphide  is  precipitated  with 
sulphuretted  hydrogen,  and  is  weighed  on  a  Gooch 
'•aiosule  on  a  layer  of  asbestos.  The  apparatus  is  in  the 
next  room  if  the  Commissioners  would  like  to  see  it. 

7779.  You  said  that  the  distillate  carries  away  the 
whole  of  the  arsenic.  Have  you  tested  the  residue  to 
■-ee  whether  or  not  there  is  some  arsenic  in  it? — Yes  ; 
after  the  first  distillation  a  second  distillation  is  taken, 
and  the  distillate  collected  ajDart.  Sulphuretted 
lAi-drogen  is  passed  through  that  second  distillate'  to  see 
there  is  no  arsenic.  Should  there  be  arsenic  a  third 
■listillation  is  taken,  and  &o  on,  until  a  distillate  is 
obtained  which  contains  no  arsenic. 

7780.  But,  as  a  rule,  is  all  the  arsenic  carried  off  in 
the  first  distillation  ? — Where  the  quantity  is  small,  as 
in  any  of  these  beers,  it  is  so.  Where  the  quantity  is 
large,  as  in  some  of  the  experiments  we  have  made, 
amounting  up  to  19  or  20  milligrammes  instead  of  2  or 
3,  then  a  third  or  fourth,  and  in  some  cases  where  the 
organic  matter  has  been  considerable,  as  where  we  have 
taken  a  large  volume  of  wort  to  operate  upon,  the  five 
or  even  six  distillations  were  necessary  to  get  over  the 
last  trace  of  arsenic.  {The.  apparatus  was  exhihited,  a-nd 
explained  to  thr  Commission.)  The  beer  having  been 
concentrated  from  a  litre  down  to  about  150  cc,  is 
acidified  by  the  addition  of  hydrochloric  acid  ;  sul- 
phuretted hydrogen  gas  is  passe'l  through  it,  and  we 
ihen  get  the  arsenic  precipitated  with  a  certain  amount 
1  'f  organic  matter.  After  standing  for  some  hours  it  i.s 
filtered,  generally  the  next  morning,  on  a  plate  filter 
just  covered  with  a  filter  paper,  and  the  amount  of 
tTiatter  v/hirli  separates  is  of  this  character.  This  in- 
cludes the  arsenic  and  the  organic  matter.  It  is  rolled 
u|3  with  its  contents  and  transferred  to  this  small  flask, 
where  hydrochloric  acid  and  the  ferric  chloride  solution 
are  added,  and  the  distillation  is  then  commenced. 

7781.  The  paper  disappears  ? — It  becomes  more  or 
Ifess  charred  and  disintegrated.  The  conneetions  are 
all  ground  so  as  to  fit  tightly  and  no  cork 
or  mbber  is  in  any  way  in  contact  with  the 
hydrochloric  acid  which  distils  over,  carrying  with 
it  the  arsenic  chloride.  It  meets  nothing  but 
glass  on  its  way  ;  the  whole  of  the  arsenic  chloride 
is  retained  in  the  first  receiver,  but  by  way  of 
precaution,  lest  anv  trace  shouhl  e'-cape  cniid°n«atio-" 
a  cide  deliverv  tuh"  TTi.<=ces  any  vsnour  throucrh  a  TJ 
tube  cnntaininc'  a  t-iiall  nunntitv  of  watrr.    This  ilis- 
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hydrogen  is  then  passed  through  the  solution,  with  the  Hooper  ' 

result  that  the  arsenic  is  precipitated  there,  not  quite   " 

of  pure  colour.    This  is  separated  and  redistilled,  with  1^  May  1901. 

the  result  that  a  pure  distillate  of  ai-senious  chloride  " — 
is  obtained,  which  is  once  more  precipitated  by  sul- 
phuretted hydrogen,  and  the  pure  arsenious  sulphide 
IS  then  filtered  on  to  a  small  perforated  Gooch  capsule 
coated  with  a  little  asbestos. 

7782.  How  is  this  asbestos  prepared  ?— It  is  treated 
with  hydrochloric  acid  washed  and  heated  to  redness. 

7783.  This  looks  like  a  piece  of  fabric?— Yes,  the 
finely  divided  asbestos  fibres  settle  in  a  felt-like  layer. 

7784.  It  simply  results   from   the  asbestos  being 
allowed  to  settle? — Yes. 

7784*.  (Professor  Thorpe.)  It  has  not  merely  settled 
but  been  pulled  into  a  tight  mass  by  the  force  of  the 
pump  ? — ^Yes. 

7785.  {Chal I  man.)  How  is  the  asbestos  got  into  that 
finely  subdivided  condition  originally? — A  special  pre- 
paration of  asbestos  is  sold  for  the  purxx^se,  but  we  go 
through  it  carefullj',  and  see  it  is  finely  divided  ;  it  is 
sliakcn  up  with  water,  and  a  little  of  the  water  is 
poured  on,  leaving  the  layer  of  asbestos. 

7786.  This  makes  a  very  thorough  filter  ? — Yes. 

7787.  And  allows  nothing  of  the  precipitate  to  go 
through  ? — None  whatever. 

7788.  Is  it  as  thorough  a  filter  as  the  best  blotting- 
paper  filter?— Yes  ;  it  is  better  in  many  respects  thaji 
even  the  finest  papers  we  have. 

7789.  As  thorough  in  its  prevention  of  anything  going 
through  ? — That  is  so.  It  has  also  the  advantage  after- 
wards that,  unlike  paper,  after  being  dried  it  is  not 
hygroscopic  ;  it  does  not  take  up  moisture,  so  that  you 
can  weigh  it  without  any  danger  of  its'  increasing  in 
weight  from  the  absorption  of  water  from  the  atmo- 
sphere. 

7790.  Gooch's  filter,  including  the  small  Gooch  cap- 
sule, and  the  use  of  the  asbestos  you  have  described,  is 
a  well-knovm  process  ? — ^Yes. 

7791.  What  have  you  to  say  about  the  validity  of  this  The  method 

method?— The  validity  of  this  method  of  determining 
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the  amount  of  arsenic  in  beer  and  brewing  materials 
was  established  by  the  following  experiments,  viz.  :  — 

(1)  Malt  worts  produced  in  the  laboratory  were  ex- 
amaned  hy  the  process,  and  proved  tO'  yield  no  arsenic. 

(2)  To  malt  wort  proved  to  be  free  from  arsenic,  known 
quantities  of  arsenious  oxide  were  added,  and  the 
arsenic  then  separated  and  determined.  Thus: 
Arsenious  oxide  added  0-5  milligrammes,  quantity  found 
0-56  milhgrammes  ;  arsenious  oxide  added  1-9  mill:- 
grammes,  quantity  found  2-1  milligrammes;  arseniouK 
oxide  added  4-8  milligrammes,  quantity  found  4-9  milli- 
grammes ;  arsenious  oxide  added  19-2  milligrammes, 
quantity  found  18-8  milligrammes. 

7792.  Added  to  how  much  wort?— To  either  a  litre, 
or  half  a  litre  of  malt  wort.    To  prove  that  beer  might 
be  concentrated  directly,  i.e.,  in  the  slightly  acid  con- 
dition, without  loss  of  arsenic,  the  following  experi- 
ment was  made.    Arsenicated  beer  from  a  brewery  was 
divided  into  two  portions  of  900  c.cs.  each.   One  portii  -n 
was  directly  evaporated,  and  the  other  was  first  ren- 
dered just  alkaline  by  the  addition  of  pure  caustic  soda, 
and  then  evaporated.   The  two  experiments  were  other- 
wise conducted  alike,  and  the  arsenic  estimated  l>y  the 
in-ocess  already  described.    The  results  in  the  two 
cases  were  0'2i  and  0'20  grain  of  arsenious  oxide  per 
gallon  of  beer.    As  regards  minimal  quantities,  it  may 
be  pointed  out  that  quantities  of  arsenious  sulphide 
not  exceeding  two-tenths  of  a  milligramme  are  readily 
isolated  and  weighed.    Two-tenths  of  a  milligram  of 
arsenious  sulphide  calculated  on  a  litre  of  beer  equals 
O'Oll  grain  per  gallon,  or  one  part  in  more  than  six 
millions,    and  the   same  weight    calculated  on  100 
grammes  of  sugar  or  of  malt  equals  O'Oll  grain  per  lb., 
whilst  one  litre  of  beer  or  100  grammes  of  brewing 
sugar  or  of  malt  does  not  represent  the  maximum 
quaJitity  that  it  is  possible  to  employ  for  analysis  when 
using  this  method.     Fnii.her  experiments  are  de-scribed  : 
later  in  connection  w'th  the  study  of  the  influence  of 
fermentation.  For  the  detenu inati on  of  arsenic  in  brew-  Similar 
ing  sugars  a  weight  of  50  or  100  grammes  of  the  sugar  is  method  of 
/■'iof.nlved  in  l^G  c.cs.  of  water,  acidified  with  hydro- testing- malt, 
chlnr'c  acid  and.  the  arsenic  precipitated  with  sulphur- 
etted hydrogen,  and  ultimately  separated  and  weighed 
in  px^'^^l^v'  ■*'he  f:ame  manner  as  in  the  case  of  beer. 
fhp  rase  of  malt  the  same  process  is  used,  the  arsenic 
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being  removed  from  the  malt,  wiiere  ungruuud,  by  heat- 
ing two  or  three  times  with  hot  water,  containing  a 
little  pui-e  alk-ili,  and  where  ground,  by  first  mashing 
and  then  thoroughly  washing  the  grains.  The  washiaigs, 
or  the  combined  wort  and  washings,  as  the  case;  may 
be,  ar-d  then  concentrated,  and  treated  for  the  separa- 
tion of  the  arsenic  by  the  process  adopted  for  beer. 

7793.  {Chairman.)  Would  the  alkali  suffice  to  take 
the  arsenic  out  of  any  grain  when  not  ground  ? — There 
would  be  no  difficulty  whatever  in  taking  the  arsenic 
out. 

7793a.  Would  it  not  take  a  long  soaking  before  the 
arsenic  would  come  out? — No.  Boiling  water  dissolves 
11  per  cent,  of  arsenious  acid,  consequently  the  very 
small  quantity  of  arsenious  acid  present  on  the  malt 
would  be  readily  dissolved. 

7794.  If  on  the  outside  of  the  malt  ?— It  always  is  if 
ib  is  unground. 

7795.  But  if  there  was  any  arsenic  inside  it  would 
not  come  out  so  readily? — No,  it  would  be  necessary 
to  practically  turn  the  malt  into  wort. 

7796.  What  have  you  to  say  as  to  the  influence  of 
fermentative  action  on  arsenious  or  arsenic  oxide  pre- 
sent in  wort,  with  special  reference  to  the  possibility  of 
the  formation  of  so-called  organo-arsenic  derivatives 
and  consequent  failure  to  detect  the  arsenic  in  such 
compounds  ? — ^It  was  considered  advisable  that  a  fer- 
mentation experiment  should  be  made  on  a  scale  suffi- 
ciently large  to  afford  clear  evidence  of  any  formation 
of  organo-arsenic  compounds  from  which  ai-senic  would 
fail  to  be  separated  by  the  process  described.  With  a 
view  of  imitating,  as  far  as  laboratory  appliances  would 
pennit,  the  conditions  obtaining  in  practice,  it  was 
decided  to  operate  upon  a  relatively  large  volume  of 
■wort  containing  from  two  to  three  grains  of  arsenious 
oxide  per  gallon.  In  such  a  case  the  quantities  of 
liquid  and  of  arsenic  might  be  anticipated  to  afford  an 
unequivocal  result,  and  if  any  loss  occurred  in  conse- 
quence of  the  increased  difficulty  of  separating  the  last 
trace  of  arsenic  from  the  considerable  amount  of  organic 
matter  accompanying  the  sulphide,  as  first  precipitated 
and  necessarily  distilled  with  it,  this  would  tend,  not 
to  obscure,  but  to  increase  the  weight  of  evidence  of 
the  formation  of  such  organo-arsenic  compounds.  A 
quantity  of  wort  of  1060°  gravity  was  accordingly  pre- 
pared and  divided  into  three  parts.  To  one  part  (a 
litre)  yeast  was  added  in  equal  quantity  to  that  used  in 
the  two  succeeding  experiments,  poilions  of  the  same 
bulk  of  yeast  being  used  in  each  of  these  cases.  When 
fermentation  was  complete  the  liquid  was  concentrated 
without  separating  the  yeast  and  the  whole  tested  for 
arsenic.  No  arsenious  sulphide  was  obtained,  and  the 
freo<lv''m  from  arsenic  of  both  wort  and  yeast  was  thus 
established.  To  five  litres  of  the  wort  193-7  milli- 
grammes of  arsenious  oxide  was  added  and  then  yeast 
as  before.  Fermentation  was  allowed  to  proceed  until 
the  specific  gravity  of  the  resulting  beer  had  been  re- 
duced to  1016°,  and  the  whole  bulk,  including  the 
yeast,  was  then  concentrated  and  the  arsenic  deter- 
mined as  in  231'evious  instances.  The  amount  of  matter 
first  separated  was.  of  course,  large,  and  several  dis- 
tillations w^ere  necessary  before  a  distillate  was  ob- 
tained which  contained  no  arsenic.  Finally  the  pure 
arsenious  sulphide,  as  weighed,  equalled  190-3  milli- 
grammes of  arsenious  oxide  against  193-7  milligrammes 
added.  Thus  98-2  per  cent,  of  the  arsenic  present  was 
recovered  under  these  conditions,  or.  in  other  words, 
instead  of  2-71  grams  per  gallon  known  to  be  present, 
2-65  grains  were  actually  found,  and  if  any  organo-com- 
pound  of  arsenic  was  formed,  the  extent  to  w'hich  it 
eluded  detection  amounted  to  no  more  than  0-06  grain 
of  arsenious  oxide  per  gallon.  As  a  measure  of  the 
action  exerted  by  yeast  in  removing  arsenic  from 
arsenicated  wort  the  following  experiment  was  next 
made.  To  a  third  portion  of  the  wort  previously  tested, 
arsenious  oxide  was  added  to  the  extent  of  2-51  grains 
per  gallon.  It  was  them  fermented  by  tlie  addition  of 
the  yeast  already  proved  to  be  free  from  arsenic,  and 
when  fermentation  was  complete  and  the  bulk  of  the 
yeast  had  deposited,  the  wort  was  syphoned  off  and 
cleared  by  the  addition  of  finings.  When  the  finings 
had  settled,  five  litres  of  the  clear  beer  were  separated, 
and  in  this  quantity  the  arsenic  was  determined  as 
before.  The  arsenic  found  amounted  to  171-9  milli- 
grammes, against  179-8  milligrammes  of  arsenious  oxide 
known  to  be  present,  correction  being  made  for  the 
alteration  in  volume  due  to  the  addition  of  finings. 
There  was  thus  a  recovery  of  95-6  per  cont.,  and  diminu- 
tion of  arsenical  contamination  by  tlie  removal  of  the 
veast  formed  durine  fermentati'iri  in    this  T>nT-tiriilR.r 


Mr.  E.  G. 
Hooper. 


case  therefore  did  not  exceed  exceed  4-4  per  cent,  even 
in  a  strongly  contaminated  beer.  Expressed  in  grains 
of  arsenious  oxide  x^er  gallon  the  reduction  was  from 
2-51  to  2-40  as  an  extreme  result,  for  this  determina-  1-^  May,  1901 
tion  again  wis  made  on  the  large  quantity  of  five  litres. 
It  remains  to  be  determined  how  fcir  hops  (with  or  with- 
out associated  sulphur)  may  influence  the  removal  of 
arsenic  by  the  formation  of  ai-senious  sulphide,  which 
may  be  removed  either  by  straining  through  the  hops 
in  the  hop-back,  or  by  subsequent  deposition  on  the  sur- 
face oi  the  yeast.  To  prove  that  arsenic  oxide  if  present 
would  be  isolated  by  this  iirocess  as  readily  as  arsenious 
oxide,  and  that  fermentation  in  this  case  also  in  no 
way  interfered  with  the  ultimate  determination  of  the 
whole  of  the  arsenic  present,  two  further  experiments 
were  made.  Knowi  weights  of  arsenic  oxide  were  fully 
oxidised  by  boiling  with  bromine-water,  and  after  the 
excess  of  bromine  had  been  boiled  off,  the  solutions 
were  added  to  wort,  and  the  latter  fermented.  When 
fermentation  had  ceased,  the  resulting  beers  were  con- 
1  entrated.  and  the  arsenic  present  in  each  case  was 
determined  as  in  the  previous  experiments.  The  re- 
sults were  as  follows,  viz.  :- — 


EXPEKIMENT  1. 

MilligTaiiiiiies. 
Arsenic  etiual  to)      ,',  ,     , . 
arsenioui  oxidej 

EXPEKIMENT  11. 


Arsenic  equal  to) 
arsenious  oxit'e  i 


0-7 


luilligrainmes. 
found  3-45 


0-8 


A  control  experiment  was  carried  out  in  this  case  whether 
also,  and  the  wort  and  yeast  used  proved  to  be  free  iirsenioiu 
from  arsenic.    It  will  be  seen  that  these  fermentation  *icid  or 
experiments  afford  little  or  no  evidence  of  the  f oi-ma-  i'^i'senic  acid 
tion  of  organo-arsenical  compounds,  but,  on  the  con-  added, 
trary,  indicate  that  there  is  either  no  production  of 
compounds  from  which  arsenic  cannot  be  separated 
by  the  ordinary  tests,  or  that,  at  the  outside,  such 
compounds  are  only  formed  to  an  extent  that  for  prac- 
tical purposes  is  quite  negligible. 

7796a.  {Chairman.)  I  see  you  say  "known  weights 
of  arsenious  oxide  were  fully  oxidised  by  boiling  with 
bromine  water? — Arsenious  acid  on  being  heated  with 
an  oxidising  agent,  such  as  bromine,  becomes  converted 
into  arsenic  acid.  Arsenic  acid  is  not  immediately  pre- 
cipitated by  sulphuretted  hydrogen.  In  other  words, 
it  has  to  be  reduced  to  the  arsenious  condition  before 
sulphuretted  hydrogen  acts  upon  it  with  the  produc- 
tion of  arsenious  sulphide.  Therefore  it  might  be  con- 
tended that  if  arsenic  acid  were  present  in  any  of  these 
brewing  sugars  and  went  through  the  brewing  process 
unchanged,  the  process  of  precipitating  that  arsenic  by 
means  of  sulphuretted  hydrogen  would  fail  so  far  as 
arsenic  acid  was  ijresent.  We  have  proved,  whether 
arsenic  acid  or  arsenious  acid  be  present,  both  are 
separated  and  determined  bj^  this  i^rocess. 

7797.  {Cha.irman.)  What  was  the  composition  of  the 
wort,  used  for  fermentation  in  the  e.xperiment? — It  was 
entireljr  malt  wort. 

7798.  Xo  glucose? — No  glucose  was  added. 

7799.  Before  it  was  fermented  was  it  boiled  £is  would 
be  done  in  actual  brewing  with  hops? — Yes,  it  was 
boiled,  but  no  hops  were  used  that  the  question  might 
not  be  complicated  by  any  action  the  hops  might  have 
on  this  particular  experiment. 

7800.  In  the  experiment  in  which  the  yeast  was 
separated,  was  the  arsenic  in  the  yeast  estimated? — It 
was  not. 

7801.  Have  you  ar:y  evidence  as  to  the  form  in  which 
the  ai-senic  is  present  in  the  yeast  ? — None. 

7802.  In  these  experiments  have  bi-sulphites  or  otheir 
preservatives  been  added? — No  preservatives  were 
added. 

7803.  Nor  phosphates?— No. 

7804.  Nor  yeast  foods  ?— No. 

(Professor  Thorpe.)  Have  you  any  reason  to  believft 
that  any  of  these  things  would  modify  the  results? — • 
No. 

7805.  Assuming  that  the  wort  has  been  made  par- 
tially with  a  saccharine  solution  such  as  glucose  or  in- 
vert, is  there  any  reason  to  believe  that  the  insults 
would  be  in  any  way  modified  ? — I  think  not. 

7806.  (^'/^  William  Ghvrch.)  When  you  addefl  com- 
pounds of  arsenic  such  as  cacodylic  acid  or  any  of  it» 
salts,  vou  would  not  reeover  them  bv  this  method? — 
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Express  experiments  have  not  been  made  with  cacody- 
lie  compounds,  but  it  has  been  proved  here  that  no 
oacodylic  compound  is  formed  naturally  in  malt  wort, 
or  if  any  such  compound  is  formed,  it  is  actually  opei- 
ated  on  by  the  sulphuretted  hydrogen  and  is  obtainet 
in  this  process.  There  is  no  evidence,  however,  of 
the  formation  of  any  such  compounds  in  an  ordinary 
fermentation. 

7807.  That  I  follow  and  understand,  but  supposing 
that  it  were  present,  this  process  would  not  discover  it, 
would  it? — It  is  stated  that  cacodylic  acid  is  not  pre- 
cipitated by  sulphuretted  hydrogen.  If  sulphur  com- 
pounds are  formed  they  appear  to  be  either  soluble  in 
or  decomposed  by  hydrochloric  acid. 

7808.  But  you  have  not  performed  any  direct  experi- 
ments for  that  purpose? — No. 

7809.  You  have  kindly  shown  the  Commission  all  the 
steps  of  this  process,  which  is  very  complete,  but  at 
the  same  time  it  does  not  seem  to  me  to  be  a  very 
laborious  chemical  process  ?  It  is  j^imple  enough  ? — 
That  is  so. 

7810.  I  v/as  going  to  ask  wnether  in  your  opinion 
such  a  test  as  that  could  be  satisfactorily  worked  by 
any  competent  analytical  chemist? — Quite  so.  There 
is  no  difficulty  at  all  about  it.  Every  piece  of  chemical 
work  demands  care  and  accuracy.  There  is  nothing 
involved  about  this  ;  it  requires  just  the  usual  care 
and  accuracy  which  any  .e;ood  piece  of  chemical  work 
demands. 

7810a.  (Chairman.)  It  is  very  much  more  laborious 
or  longer  than  the  JMarsh  test  ? — Yes.  Naturally  it 
takes  a  considerably  longer  time.  This  is  a  quantita- 
tive determination  instead  of  a  mere  qualitative  test. 

7811.  This  determination  would  require  at  least  two 
days? — No.  If  you  are  doing  a  number  two  would  be 
finished  every  day.  Two  would  be  started  to-day  and 
completed  to-morrow,  when  two  further  experiments 
would  be  started  so  that  the  output  would  be  two  a 
day. 

7811.  One  experiment  could  not  be  completed  in 
less  than  two  days  ? — Not  on  the  lines  we  have  taken. 

7813.  The  Blarsh  test  is  much  more  speedj'  ? — Yes, 
but  it  is  not  a  gravimetric  test. 

7814.  The  Marsh  test  still  contiues  to  be  vei'y  valu- 
able for  many  pui"poses,  but  in  j'our  view  is  not  a  quan- 
titative test  ? — jMost  valuable.  Of  course  it  is  used  as 
a  quantitative  test  as  well. 

(Sir  William  Church.)  You  can  get  evidence  of  the 
d  presence  of  arsenic  by  this  test  when  you  do  not  get 
sufficient  precipitate  to  be  weighable? — Yes.  If  you 
will  take  the  smaller  of  the  Gooch's,  you  will  see  tliere 
is  a  slight  yellow  stain  on  one.  We  have  had  several 
illustrations  where  that  has  weighed  less  than  1-lOth 
of  a  milligramme.  We  have  had  evidence  of  a  smaller 
quantity  than  one  could  actually  weigh.  But  I  think 
we  would  generally  stop  at  a  point  where  we  could 
weigh. 

7815.  (Chairman.)  In  that  case  what  was  the  result 
obtained  from  ? — A  litre. 

7816.  Could  the  Reinsch  test  have  given  any  indica- 
tion whatever  of  arsenic  in  that  case,  the  exceedingly 
small  quantity  ? — I  should  be  very  doubtful  about  it 
myself,  but  my  experience  of  the  Reinsch  test  is  not  so 
considerable  as  that  of  many  others. 

7817.  Would  the  Marsh  test  have  showm  anything  in 
this  small  case  ? — It  would. 

7818.  So  that  the  j\Iarsh  test  would  show  something, 
when  the  Reinsch  test  shows  nothing  ? — I  think  so. 

7819.  The  quantity  used  in  the  Marsh  test  need  be 
very  small  to  show  it  ? — The  common  quantity  used  is 
10  cc.,  but  I  have  not  found  it  advisable  to  limit  it  to 
that  small  quantity  myself.  I  prefer  to  use  up  to 
50  cc. 

7820.  Even  that  is  only  l-20th  part  of  the  amount 
used  in  the  quantitative  test  you  have  described? — 
That  is  so. 

7821.  Could  either  the  Marsh  or  the  Reinsch  test  be 
rendered  sensitive  for  the  exceedingly  small  quantity 
you  speak  of  by  applying  them  to  a  much  larger  quan- 
tity of  liquor  than  50  cc.  ? — Yes,  I  think  they  could. 

78^.  Even  without  concentrating  the  liquor  ? — No  ; 
I  should  proceed  in  that  direction,  I  think. 

to  7822a.  (Professor  Thorpe.)  There  is  a  practical  diffi- 
culty in  the  employment  of  any  concentrated  solution 
by  tJie  Marsh  te«t? — ^Yes,  due  to  the  frothing. 
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7823.  When  you  fake  these  highly  sweetened  and    Mr.  E.  G. 
concentrated  solutions  they  froth  in  the  apparatus  to  Hooper. 
an  inconvenient  extent,  and  therefore  the  whole  irotli       r  - 
is  carried  bodily  forward  in  the  gas  and  soils  the  tube?  >viay 

— Yes,  there  are  limitations  in  the  Marsh  test. 

7824.  (Chairman.)  You  need  to  get  quit  of  the  thick 
gummy  matters? — Certainly. 

7825.  Does  that  apply  also  to  the  Reinsch  test?—  , 
Y'es  ;    as  concentration  proceeds  in  the  E/cinsch  it  is 
very  liable  to  boiiip  considerably  ;   we  have  had  the 
liquid  thrown  right  up  to  the  ceiling  in  the  laboratory 
you  were  in  this  morning. 

7826.  (Dr.  Whitelccjge.)  Nothing   is   done   with   the  qj^^^^  ^^j^jj^j. 
filtrate  after  the  first  precipitation  with  sulphuretted  sulphuretted 
hydrogen,  is  it? — We  always  keep  it  over,  and  it  has  hydroge* 
repeatedly  been  further  examined.    The  gas  has  been  precipitates 
again  passed  through  it,  and  if  any  precipitate  what-  all  the  ar- 
ever  falls — because  organic  matter  will  fall  on  stand-  senic  from 
ing — it  has  been  again  filtered  and  the  precipitate  dis-  - 
tilled.    But  we  have  not  found  any  arsenic  so  retained, 

jiroving  that  the  whole  is  taken  out  at  the  first  precipi- 
tate. But  that  has  always  stood  in  our  quantitative 
experiments  all  night. 

7827.  Have  you  seen  the  evidence  that  Dr.  Campbell 
Brown  gave  us  the  other  day? — I  saw  the  newspaper 
report. 

7828.  He  told  us  that  taking,  not  an  experimental 
beer,  but  wkit  we  may  call  a  Bostock  beer  in  acid  solu- 
tion, sulphuretted  hydrogen  gave  a  precipitate? — ^Yes. 

7829.  Passing  sulphuretted  hydrogen  through  the 
filtrate  he  sometimes  got  a  second  precipitate,  but 
passing  a  second,  third,  and  fourth  time  gave  no  further 
precipitate.  Nevertheless,  on  oxidising  the  organic 
matter  present  in  the  nitrate  he  obtained  a  residuum 
of  arsenic  ? — ^I  think  there  are  some  practical  difficulties 
to  meet  which  experience  with  the  process  is  necessary. 
Probably  Dr.  Campbell  Brown  did  not  get  so  far.  I 
consider  it  very  essential  that  a  clear  filtrate  should 
be  obtained.  Dr.  Campbell  Brown,  I  gather,  did  not 
succeed  in  getting  that  clear  filtrate.  A  clear  filtrate 
cannot  be  obtained  readily  if  the  solution  is  filtered 
cold,  even  with  tlie  use  of  the  best  paper.  But  if  heated 
nearly  to  the  boiling  point,  and  then  filtered,  an  ab- 
solutely bright  filtrate  is  readily  obtained.  Under  those 
circumstances  there  can  be  no  danger  of  any  arsenious 
sulphide  failing  to  be  obtained  on  the  paper.  I  have 
alluded  to  it  as  being  absolutely  essential  that  a  clear 
filtrate  should  be  obtained. 

7830.  (Chairman.)  Have  you  tested  the  clear  filtrate 
for  arsenic? — Yes,  on  several  occasions,  and  we" have 
never  found  any  carried  through. 

7831.  The  first  filter  is  an  ordinary  paper  filter  ? — 
Yes. 

7832.  And  you  found  no  arsenic  has  come  through 
that?— That  is  so. 

7833.  (I)r.  Whitekgge.)  Have  you  tested  the  filtrate 
by  Marsh  and  otherwise  than  by  sulphuretted  hydrogen  1 
—No,  I  have  not  done  that. 

7834.  You  have  not  adopted  the  particular  procedure 
of  oxidising  the  organic  matter  ? — No,  that  would  be 
too  lengthy.  The  esisence  and  advantage  of  this  pro- 
cess is  that  it  avoids  the  necessity  for  that. 

7835.  The  suggestion  T  understand  him  to  make  is 
not  so  much  that  there  i&  arsenious  sulphide  there 
that  has  not  been  collected  but  that  the  arsenic  ha« 
not  gone  doTvn  ? — Quite  so.  But  our  experimental 
evidence  proves  that  there  is  no  such  compound  as  that. 
Arsenic  is  put  into  wort,  and  the  latter  fermented.  The 
arsenic  is  then  separated  and  found  to  be  equal  in 
amount  to  that  added,  thereby  showing  there  has  been 
no  such  combination  of  arsenious  acid  with  organic 
matter  as  precludes  the  precipitation  of  arsenic  under 
those  circumstances. 

7836.  Do  you  think  it  is  safe  to  assume  any  arsenic 
present  mil  come  down  as  a  sulphide? — The  experi- 
mental evidence  establishes  that. 

7837.  But  is  that  entirely  in  accord  with  what  Dr. 
Campbell  Brown  found,  dealing  -xith.  a  beer  made  from 
arsenieated  materials  ? — 143  determinations  have  been 
made  on  Bostock's  beers,  and  the  quantities  obtained 
show  that  there  could  be  no  loss  because  the  quantities 
are  larger  than  a  number  of  other  people  have  found. 

7838.  In  some  cases,  but  in  other  cases  your  method 
has  given  a  smaller  quantity,  has  not  it? — You  mean 
in  a  reference  case? 

7838a.  Yes  1 — ^But  tihe  results  obtained  in  the  Govern- 
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ment  laboratory  were  supported  and  confirmed  by  other 
9¥id«iice,  I  could  give  you  the  particulars  if  you  wish 
theia. 

7839.  {Sir  WiUiam  Church.)  Your  result  is  the  re- 
sult of  actual  weighing? — That  is  so. 

7^839a.  The  others  were  only  the  results  of  estima- 
tion ? — In  some  cases,  Dr.  Campbell  Brown  does  weigh 
his,  bat  he  goes  through  the  process  of  destroying  the 
whole  of  the  organic  matter.  ;  : 

"7840.  (Chairman.)  Dr.  Campbell  Brown  a,ave  very 
■distinct  evidence  to  the  effect  that  he  found  m  the  first 
.place  a,  precipitate  by  sulphuretted  hydrogen  ;  in  the 
sacoiid  place  a  little  more  precipitate.  A  third, 
rfourth,  and  fifth  gave  no  more  arsenic.  Then  he 
oxidi.setL  by  chlorates  I  think,  and  got  a  residue  from 
winch  he  obtained  rather  more  arsenic  than  he  had  got 
{  out  in  the  first,  second,  and  third  put  together ;  that  is 
-'•  substantially  his  evidence,  and  he  gave  it  in  the  most 
•-  «i2-cumstantial  manner.  Can  you  suggest  any  explana- 
ticetn  ©f  that  ? — There  are  several  points  upon  which  the 
•accuracy  of  his  results  would  depend.  First  of  all  the 
solution  must  be  completely  saturated  with  sulphuv- 
-stbed  hydrogen  or  the  whole  of  the  arsenic  would  not  be 
precipitated,  and  on  each  fresh  treatmenit  he  would  get 
•down  a  further  precipitate  with  sulphuretted  hydrogen. 
IBut  I  am  inclined  to  think  from  my  own  experience  that 
;  tlie  explanation  of  his  results — ^that  is,  those  results  of 
getting  successive  quantities,  is  due  to  an  inefficient 
filtration.  There  is  the  extreme  difficulty  in  oibtaining 
a  clear  filtrate  from  a  beer  of  this  kind  unless  it  is  spe- 
cially treated.  I  found  it  so  myself,  but  it  is  quite  pos- 
sible tliat  witJi  efficient  filtration  you  can  get  out;  the 
v'hole  of  the  arsenic  present.  Sulphur  must,  of  course, 
be  first  formed.  If  you  pass  sulphuretted  hydrogen 
for  only  a  limited  time  you  may  precipitate  half  the 
arsenic,  but  if  you  pass  it  long  enough  the  whole  of  the 
arsenic  is  thrown  doiwn.  I  S'hould  not  imagine  Dr. 
'Camipbell  Bro'wn  would  pass  sulphuretted  hydrogen 
gas  through  his  solution  for  a  limited  time,  and  there- 
fore ithat  is  probably  not  tlie  explanation. 

•7840a.  (Br.  Whitelegge.)  He  says  :  "  One  litre  of  the 
"beer  is  concentrated,  is  acidulated,  and  precipitated  by 
9ulj)'hiiiretted  hydrogen,  the  gas  being  passed  until  the 
laboratory  is  closed  for  the  day,"  and  that  is  repeated 
twice  or  three  times  and  four  times  ? — That  is  without 
_any  previous  oxidation. 

7841.  This  was  an  experiment  to  show  that  oxidation 
is  necessary.  After  having  removed  as  mach  as  can 
be  removed  by  the  treatment  with  salphuretted  hydro- 
gen and  separation  of  the  deposit,  there  remained  in 
solution  a  vary  material  amount,  equal  to  that  re- 

-  moved  by  the  sulphuretted  hydrogen  ? — Our  experience 
■'  is  exactly  the  contrary  to  that. 

7841a.  That  I  gather,  and  I  want  to  know  if  you  can 
T,hrow  any  light  on  it? — 1  think  it  is  due  to  the  filtra- 
tion. He  said  in  the  notes  I  saw  of  his  evidence  that 
he  failed  to  obtain  a  clear  filtrate. 

7842.  He  told  us  also  that  the  discrepancy  did  not  arise 
where  arsenious  oxide  had  been  added  I'o  finished  beer  ; 
ifc  was  oniy  in  beer  brewed  from  arsenicated  material's 
Itikat  ke  found  this  difficulty  in  getting  down  a  very 
large  proportion  of  the  arsenic  ? — ^The  only  difference  is 

there  had  been  a  fermentation  in  between.  We 
''have  made  experiments  on  that  basis,  and  we  found  no 
'  difference  under  such  circumstances. 

7843.  Your  artificial  brewing  gave  results  in  accord- 
ance with  the  experiment  with  directly  adding  arsenic? 
— Quite  so. 

7844.  Dr.  'Gamipbell  Brown's  experiments  did  not? — 

'7845.  (Trofessor  Thorpe.)  Is  there  any  d  priori  reason 
■to  believe  that  by  brewing  the  arsenious  oxide  would 
change  ? — ^None  that  I  am  aware  of. 

'7846.  {Dr.  Whitelegge.)  In  speaking  of  yeast  you 
^zay:  "  There  was  thus  a  recovery  of  95  6  per  cent,  and 
lirininution  of  arsenical  contamination  by  the  removal 
of  the  yeast  formed  during  fermentation  in  this  par- 
ticular case  did  not  exceed  4-4  per  cent,  even  in  strongly 
contaminated  beer."  Would  not  the  quantity  of  arsenic 
■thtis  removed,  if  expressed  as  a  percentage  of  total 
arsenic,  be  likely  to  be  less  marked  in  a  strongly  con- 
•bamiiiated  beer? — Not  where  the  arsenic  was  not  pre- 
sent to  such  an  extent  as  to  inhibit  the  growith  of  the 
•veasl.  Two  grains  to  the  gallon  would  not  inhibit  the 
•growth  of  the  yeasit,  so  that  for  all  practical  purposes 
^here  was  a  normal  feimentation. 

7847.  I  was  looking  at  it  in  the  other  way.  Yeast  is 
ssiijle  to  take  up  a  small  amount  of  arsenic.    Would  not 
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the  amount  of  arsenic  that  the  yeast  could  take  away  ^  •« 

be  relatively  larger  if  the  initial  amount  of  arsenic     Hooper: '\ 

is  small  ? — No,  I  should  imagine  that  since  it  had  plenty  

of  food  on  which  to  feed  it  would  avail  itself  to  the  full  13  May  19f)I; 
and  take  out  the  larger  quantity.  Affinity  of 

7848.  (Professor  Thorpe.)  That  is  on  the  supposition  yeast  for 
that  arsenic  is  a  yeast  food  at  all  ? — ^Exactly.  arsenic. 

7849.  (Dr.  Wliitelegge.)  Sujjposing  we  were  experi- 
^  menting  with  yeast  upon  two  worts,  one  largely  arseni- 
■  cal  and  the  other  arsenical  to  a  slight  degree,  the  amount 

of  yeast  being  the  same  in  each  case.  If  the  yeast 
abstracted  the  same  amount  of  arsenic  from  each  wort, 
tJien  the  percentage  of  arsenic  taken  up  by  the  yeast  .  ^■ 

would  be  higher  in  the  case  of  the  slightly  arsenical 
wort  ?— Yes,   supposing  it  is  constant  throughout  it 
ould. 

7850.  (Professor  Thorpe.)  Is  there  any  evidence  to 
show  that  yeast  takes  up  a  constant  amount  of  arsenic  ? 
—No. 

7851.  (Dr.  Whitelegge.)  You  say  that  it  did  not  exceed 
4  4  pir  cent,  even  in  the  strongly  contaminated  beer.  I 
should  have  thought  the  suggestion  was  the  other  way 
1  uund  ? — ^I  do  not  think  so.  I  quite  think  it  would 
take  up  more  rather  than  less,  the  more  the  arsenic  is 
present. 

7852.  (Sir  William  Church.)  The  stronger  the  con- 
taminated beer  the  more  chance  there  would  be  of  some 
possible  compound  of  arsenic  being  entangled  in  it  ?— 
Quite  so.  All  the  sediment  goes  down  with  the  yeast. 
Not  merely  all  tilie  yeast  has  gone  down,  but  whateTer 
matter  has  fallen  out  of  the  solution  in  the  process  of 
In-ewing  together  with  the  finings  has  been  carried  down, 
and  whatever  could  possibly  be  entangled  has  amounted 
only  to  this  percentage.  I  do  not  contend  that  yeast 
has  taken  up  any. 

7853.  (Professor  Thorpe.)  I  should  like  at  this  stage 
to  make  clear  what  has  been  said  with  reference  to  the 
imputation  which  I  gather  was  made  by  Dr.  Campbell 
Brown  that  the  Government  Laboratoory  was  in  the 
habit  of  finding  less  arsenic  than  several  analysts  in 
police  cases  which  had  been  before  magistrates.  That 
IS  not  the  case,  and  I  should  like  to  make  that  clear. 
Here  is  a  paper  whicQi  contains  tlie  whole  of  the  police 
oases  with  which  the  Government  Laboratory  has  been 
■concerned,  and  'although  Mr.  Hooper  was  not  concerned 
in  the  actual  cases  

7854.  (Sir  WUliam  Church.)  My  impression  is  that 
we  had  evidence  before  us  that  Dr.  Campbell  Brown 
and  the  Government  Laboratory  agreed  in  one  case  and 
differed  somewhat  in  another. 

7855.  (Professor  Thorpe.)  That  is  not  as  I  read  it  in  Divergent 
the  evidence.    All  my  knowledge  of  what  Dr.  Camp-  ? 
bell  Brown  said  is  what  Dr.  Whitelegge  elicited  from  ^^"wg 
Mm.      Dr.  Whitelegge  asked  Dr.  .Campbell  Brown  ^ 
whether  there  was  not  a  certain  case  in  which  he  found 
a  relatively  large  quantity  of  arsenious  oxide,  in  which 
he  was  corroborated  by  Dr.  Stevenson,  and  in  which 
the  Government  Laboratory  found  only  a  small  pro- 
portion— ^I  think  1-lOOth  of  a  grain.    There  was  a  cer- 
tain case  which  was  tried  at  Rochdale  in  which  the 
Government  Laboratory  found  l-30th  of  a  grain,  and 
in  which  they  were  independently  corroborated  by  two 
other  analysts.    That  was  a  beer  which  was  brewed  the  Rochdal 
from  malt  and  hops,  and  was  proved  by  our  own  Excise  ^^^^ 
officer  as  well  as  the  brewer  himself  to  be  so  brewed. 

7856.  (Chairman.)  Was  that  a  case  in  which  Dr. 
Campbell  Brown  found  as  much  as  l-5th  of  a  grain  of 
arsenic  ? 

{Professor  Thorpe.)  That  was  a  case  in  which  he  said 
he  found  as  much  as  l-5th  of  a  grain.  Then  there  was 
another  case  which  was  mentioned  by  Mr.  Jones  of 
Wolverhampton.  Mr.  Jones,  of  Wolverhampton,  who 
described  his  process,  which,  you  will  remember,  con- 
sisted in  a  modification  of  tihe  Reinsch's  method,  in 
which  the  arsenic  was  removed  from  the  beer 
by  copper,  and  afterwards  dissolved  off  the  copper 
and  distilled  with  ferric  chloride  and  hydro- 
chloric acid — in  that  particular  sample  of  beer 
Mr.  Jones  found  (fl  grain  of  arsenious  oxide  per  gal- 
lon. We  found  in  precisely  the  same  sample  of  beer 
•19,  which  is  getting  on  for  three  times  the  amount 
of  'arsenious  oxide  which  Mr.  Jones  obtained.  0» 
another  occasion  he  found  in  a  certain  samiole  of  beer 
as  little  as  "09.  In  that  particular  case  we  found  as 
much  as  "SB,  that  is  to  say,  four  times  as  much.  That 
I  put  down  to  the  fact  that  the  copper  in  Mr.  Joness 
[■•roce&s  does  not  really  abstract  the  whole  of  the  arsenio 
from  the  solution,  whereas,  of  course,  by  treatment 
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with  sulphuretted  hydrogen  our  contenition  is  that  the 
whole  of  it  is  thrown  down,  and  can  be  recovered  by  the 
mode  which,  has  been  explained.  In  a  tiiird  case,  a 
sample  which  was  received  from  Doncaster,  and  was 
analysed  by  Mr.  Thomson,  of  Mancliester,  we  were  in 
substantial  agreement  with  him.  He  found  l-20th  of  a 
grain ;  we  found  l-lSth  of  a  grain.  In  all  the  other 
eases  we  have  agreed  substantially  with  the  analysts. 
Mr.  Lowe,  of  Chester,  who  analysed  three  samples  of 


beer,  found  only  traces,  and  we  returned  the  amaisat.  Mr.  E. 
as  about  1-lOOth  of  a  grain.  .<  Hoeper. 

7856a.  (C/iairman.)  Will  you, put  in  this  table?    .i . .  iS'Ma-y  ISOl^ 

{Professor  Thorpe.)  I  think  it  would  be  conveniejnt  

that  thiat  table  should  be  put  in  as  being  an  account  of 
our  work  with  such  reference  samiples'  as  have  been  re- 
ceived up  to  this  time. 

The  following  is  the  table  referred  to  :  — 


Reference  Samples  of  Beer  for  Arsenic. 


No. 

Place. 

Analyst. 

Quantity  of  Arsenic  per  gallon 
certified  by  Analyst. 

Covernnient 
Laljoratory  Report. 

I 
'i 

Preston 
Rochdale 

Mr.  Campbell-Bidwii  - 

"A  certain  Miiall  qiiMiitity'' 
ith  of  a  grain  per  gallon  - 

An  appreciable  trace  cstiiiiatcil  as; 

not  exceeding  yj^th  uf  a  grauu. 
•033  grain  As^O^  per  gallon. 

.3 

WolverliaiM 

pton  - 

Mr.  .Jones 

■07  grain  As^O„  per  gallon 

•19  grain. 

4  : 
«  ' 

[Porter] 

•05  gi  ain     -      :  - 
•09  grain  - 

No  evidence. 
•S8  gmin. 

7  1 

8  : 

Kiiabon  - 
Doncaster 
Mold  - 

Mr.  Thomson  (of  Man- 
chester). 
Mr.  Lowe     -  - 

"Contains  a  certain  aiuoimt  of 

arsenic." 
Found  ^Vth  grain 

Traces  of  arsenic 

No  evideiice. 

•067  grain  =  -jVth  of  a  gr.tin. 
-J J-ijtli  of  a  grain. 

9 

)j 

No  evidence. 

10 

No  evidence. 

7857.  {Chairman.)  You  can  give  evidence  as  to  the  67  brewers  on  making  application  for  repayment  cii\ 

amount  of  arsenic  contained  in  'beers  brewed  from  duty  ?— Yes. 
arsenicated  materials  based  upon  the  examination  of 

samples  representing  28,264  barrels  of  beer  lodged  by  The  following  are  the  tables: — 


Table  I. — Evidence  as  to  the  amount  of  Arsenic  in  Beers  brewed  from  jVrsenicated  Materials,  based  i^jonjjthe  (Quantity  of 
examination  of  Samples  taken  on  the  receipt  of  applications  for  Repayment  of  Duty  when  tht-  Beer  Avajs  arsenic  in 
destroyed.  '  -  '  Wfsoa 


Total  Number  of  Breweries  qj 
i    „         „         Barrels  of  Beers    -      -      -      -      -      -      -      -  28,264 


which  rebate 


County  and  Place. 

Brewer. 

Date 
of 

Brewing. 

Arsenious 
OvideGrains 
per  Gallon. 

Vendors  of  Sugar  used 
in  Brewing. 

No.  of 

Experi- 
ment. 

CuESHraE  : 

1900: 

1 

Macclesfield 

North  Cheshire  Brewery 

31  Aug.  - 

■  -42 

Bostock  &  Co. 

1 

19, 27  Sept. 

■24 

5)                            ~  * 

2  ; 

20  Nov.  - 

-28 

3 

Stockport 

Robinson,  F. 

22,  23  Nov. 

.  -05 

)) 

4  j 

Cumberland : 

Penrith 

Glasson'e  Brewery 

15, 16  Nov. 

■00 

Bostock    &    Co.  and 

5 

Boake,  Roberts  &  Co. 

29 

■IS 

H, 

Workington 

Workington  Brewery  - 

14, 22  Sept. 

•13 

Bostock  &  Co.  and  Free- 

7 

man,  Lloyd  &  Co. 

12,  17  Oct. 

■34 

8 

22,  23  Nov. 

•24 

9 

29 

,•02 

TYeeinan,  Lloyd  &  Co. 

10  1 

only. 

7  Dec.  - 

Trace 

11  ' 

13  „ 

12  : 

Denbigh  : 

Wrexliani 

Lassell  &  Sharman 

18  .June  - 

-19 

Bostock  &  Co. 

13  ; 

10  Aug.  - 

■49 

14  1 

6,  8  Nov.  - 

[46 

15  1 

Gloucester  : 

Bristol  - 

Auty  &  f'o.  - 

L  6  Dec.  - 

■44 

Brewers'  Inveit  Co.  and 

16 

Johnson's  Saccharum 
Co. 

Lancashire : 

1   i  i> 

Barrow 

Case  &  Co,  - 

26, 27  Nov. 

■12 

Garton,  Hill  &  Co.,  Bos- 

tock <&  Co. ,  and  Clowes 

17  1 

&  Co. 

-SV<  Note  i  . 
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Cownty  and  Place. 


Brewer. 


Lancashire— COT)  f. 
Blackbwm  - 


Chorley 


in<!e 

Lirerpool 


Maachester 


Nelsoa  - 


Holdeu.  R. 


Wliewell,  T. 


Strickland,  J. 
Newton-le- Willows  Forshaw,  R. 


Hamer,  J. 
Fort,  J. 

Grimshaw,  J. 
Kenyon,  J.  - 

Tliorou<jood's  Brewery 


Hilton,  P. 
Taylor,  W. 


Morton,  W.  - 
Gilmour  &  Co. 
Glover  &  Son.s 
Jones  &  Co.  - 


Meilor  &  Sons 

Robinson's  Brewery 

Tarbuck's  Brewery 
Bedford  Breweiy  - 


Boddin^;ton'9  Breweries 
Chester  s  Brewery-  Co.  - 


Cornbrook  Brewery 

Duxbury,  Sarah  - 
Groves  &  AMiitnall 


Kay's  Atlas  Brewerj" 
McKenna's  Brewery- 
Openshaw  Brewerj- 


Seed  &  Co.  - 
Wilson's  Brewery  Co. 


Worsley  Brewei-;\' 
Yates'  Castle  Brewery 


Astley's  Executors 


Date 

of 

Brewinii 


Arsenious 
Oxide  Grains 
per  Gallon. 


1900: 


26,  27  Oct. 

•30 

13  Nov.  - 

■17 

23  „ 

27  „ 

•38 

16,  17  Oct. 

•67 

IZ,  l6  INOV. 

•49 

14,  16  ., 

•29 

21 

■40 

22 

■43 

23 

•49 

26 

•53 

14,21  Nov. 

•23 

15  Aug.  - 

TiS 

6,  8  Nov. 

•08 

14 

•61 

19 

■63 

26 

■67 

13,  20  Nov. 

■25 

26  Nov.  - 
24  May  - 

3  July  - 

27  „■ 

21,  30  Nov. 
15,  16  „ 
Unknown 
15,  31  Oct. 
7,  8  Nov. 
1  Feb.  1901 
1  Mar.  „ 
24,  27  Nov. 
1900. 

21,  23  ,, 
26,  28  ,, 

22,  23 

•22  Nov.  - 


23  ,, 
14  „ 

21  ., 

1  Oct.  - 
29  ,, 
Unknown 
23  Oct.  - 

9  Nov.  - 
14  ,, 

21,  23  „ 

26  „ 
Unknown 
17  Nov.  - 

27  „ 

22,  23  Nov. 
25  Sept.  - 

9  Nov.  - 
16, 17, 19  Nov 


14,  16  ,, 
19 

23,  30  Oct. 


5,  6  Nov. 
19 

24  Sept.  - 
8  Oct.  - 
20  Nov,  - 
27  ., 
26  ,, 

End  of  Sept. 
or  early 
in  Oct. 

1,  21  Dec. 


•16 
•12 

•20 
•37 
•64 
■52 
•06 
■06 

Trace 

■34 

■34 
■22 

•08 

•07 


•20 
■12 

■14 
•16 
■24 
•20 
■44 
■28 
■06 
■35 
■28 
•20 
"37 

■20 

■21 
•32 

■03 


•22 
•03 
■24 


■87 
•07 


Vendors  of  Sugar  used 
in  Brewing. 


Bostock    &    Co.  aiul 
Rowel!  &  Seliofield. 


Bostock   &    Co.  ai:d 

Duttson  &  Co. 
Gartoii,    Hill    &  ('o. 
Duttson  &  Co. ' 

Duttson    &    Co.  anil 
Bostock  &  Co. 


Ince,  Pickering  &  Co. 
Bostock  &  Co.  - 


Garton,  HUl  &  Co.. Bos- 
tock &  Co. ,  and  Dias- 
tatic  Extract  (name 
unknown). 

Bostock  &  Co. 


Bostock    &    Co.  and 

Hallsworth  Co. 
Trier,  Mayer  &  Co.  and 

Freeman,  Lloyd  &  Co. 
Bostock    &    Co.  and 

Liverpool  Saccharine 

Co. 

Bostock  &  Co 

Bostock  &  Co.  and  Free- 
man, Lloyd  &  Co. 

Liverpool  Saccharine 
Co.  and  Bostock  &  Co. 

American  Climax, 
Bostock  &  Co.  and 
Johnson's  Saccharum 
Co. 

Bostock  &  Co. 
Bostock  &  Co.  and  Man- 
bre  Saccharine  Co. 

Bostock  &  Co. 


No.  of 
Experi- 
ment. 


■1/'-.  E.  G 
Hooper. 

13  May  190 


Bostock  &  Co.  and 
Valentine,  Todd  &  Co 

Bostock  &  Co.  and  Man- 
br6  Saccharine  Co. 

Bostock  &  Co. 

Garton,  Hill  &  Co., 
Bostock  &  Co.  and 
Liverpool  Saccharine 
Co. 

Bostock  &  Co. 
Manbre  Saccharine  Co. 
Bostock    &    Co.  and 

Manbr6  Saccharine 

Co. 


Bostock  &  Co. 


Lichenstein  &  Co.  ajid 
American  glucose. 
(Name  unkown.) 


67 
68 
69 


70 
71 
72 
73 
74 
73 
76 
77 


78 


bi'e  Note  3. 


See  Note  4. 


IS' 

19 
2tt^ 
21 
22 

23 

24 

25 

26 


29 
3* 

31 
32 
33 

35 


36 
37 
38 
.•^9 
40 
41 
42 
43 


44  See  Note  1. 
45 

46 
47 

48 

49 


50 
51 

52 
5;J 
54 
53 
56 
57 
58 
591 
60 
61 
62 

63 

64 
65 

66 


See  Note.  5 


See  Note  S. 
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ff.  <:. 

1901. 


Couiit\'  and  Place. 


Brewer. 


Date 
of 

BrewinL 


Arsenioiis 
per  Gallon. 


Vendors  of  Suj;a)-  used 
in  Crevvinii'. 


No.  of 
Experi- 
ment. 


L/ANCASUJUE— ' 

Oldluun 


ml. 


Ormskirk 
^oultonde-Fylde 

Rochdale 


W;;t<.'vl<>() 

Wigan  - 

Leicestki;  : 

Melton  Movvl  ra;. 

NOTTIXCiH.\M  : 

Everton 


SH!?OPSHIItE  : 

Murket  Dra\  toii 


STAFF01!U.SHII!F 

Ashton  -  ui)d  ' 

Lyne. 
Bardsley 
BiLstori 

Bvirslem 


Darlaston 

Liuh  field 
Newcastle 


Stone  - 
Wals<Ul 
West  I'vomin  il  l 

Warwick  : 
Birmingham 


YORKSHIIM. 

Halifax 

Ilkley  - 
Leed.s  - 


Sheflieli 


Shipley 


Oldham  Brewery  Co. 


Ellis,  Warde  &  Webster 
Catterall  &  Swarbrick  - 

Phoenix  Brewery  - 


Thorougood's  Brewery  - 
Oldfield  Brewery  Co.  - 

Langton  &  Sons  - 

Farmer's  Brewery  Co.  - 


Pearce's  Crystal  Foun- 
tain Brewery. 


Scholfield  &  Son  - 

Shaw  &  Bentley  - 
Harper,  R.  A. 

Parker's  Bursieni 
Brewery  Co. 


J.  Pritchard  &  Sons 

Lichfield  Brewery  C'i>. 
Ridgway  &  Sons  - 


Joule  &  Sons 
Lord,  J. 
l'.ates,  T.  H. 


1  iirminghani  Breweries 
Co. 


Dare,  W. 


l'>ana,  E. 
Meade  &  Co. 

Brown  aad  Brear  - 

Ilkley  Brewery  Co. 
Albion  Brewery  Co. 


1000  : 
Unknown 


9  Nov. 


Tomlinson,  H. ,  Ltd. 


Seth,  Senior,  &  Sons 


10  Oct. 
8  Nov. 

13  „ 
15  „ 
22  ,. 

28 

13  Oct. 

22  Nov. 

11  Oct. 
27  Nov. 

12  Oct. 
12  Nov. 
27  „ 

23  Aug. 


28  Sept. 
17  Oct. 
21  Nov. 
28 

20  Aug. 

29  Nov. 

1901 

14  Jan. 

15  ., 

29  „ 


•10 


■36 


Unknown 

•32 

20  Nov.  - 
23,  26  „  - 
29      „  - 
18  Dec.  - 
28  Nov.  - 

29 
■29 
•36 
■07 
•03 

27  Nov.  - 

•04 

2,  9  Oct.  - 
20,  22  Nov. 

•87 
•86 

7  June  - 

•16 

2  Aug.  - 
14  Sept. 
17  Oct.  - 
28  Nov.  - 

■21 
•08 
■14 
■76 

25,  28  Auo- 
25,  27  Sept. 

9,  15  Oct. 

9  Nov.  - 
23,  26  Nov. 

■6;5 
■39 
•15 
■58 
■31 

27,  28  Nov. 

■23 

21,  23  „ 
28  Sept.  - 
26,  27  Nov. 

1,  8  Oct. 

1,  8  Nov. 

■76 
■31 
■33 
•30 

■20,26  „ 
26  July  - 
13  Sept.  - 
11  Oct.  - 
29 

26  Nov.  - 
29  Sept.  - 

•03 
•58 
1-02 
L28 
•37 
•29 
•07 

25  Oct.  - 
19  Nov.  - 
26 

25  Oct.  - 

•11 
•72 
•36 
•25 

16  Nov.  - 
31  Oct.  - 

•28 
•63 

26  Nov.  - 

•45 

i  -or. 

I  •IS 
101 

•94 
1^40 

■69 
1-21 

•40 

•m 
■m 

■15 
•.^9 


•21 
•19 
•25 
•17 
•58 
•04 


•34 
"27 
•05 


Bo-i-tock  &  Co.  and  Gar- 
ton  Hill  &  Co. 

"E.  D.  M.  E.  Co.' 
McFie  &  Co.,  Boake, 
Roberts  &  Co.  and 
Lichenstein  &  Co. 

llostock  &  Co. 

Bostock  &  Co.  and 
Duttson  &  Co. 

Ince,  Pickering  &  Co.  - 


„  Duttson  &  Co. 
American  Climax  Co., 

and  Bostock  &  Co. 
Liverpool  Saccharine  Co, 

and  Bostock  &  Co.  - 

Bostock  &  Co. 


Bostock   &    Co.,  and 
Kendall  &  Son. 


Bostock  and  Co.  - 

Ince,  Pickering  &  ('d.  - 

Bostock  (ic.  Co. 

Liverpool  Saccliarine 
Co.,  Manbre  Saccha- 
rine Co. ,  and  Bostock 
&  Co. 

Bostock  &  Co. 


Bostock  &  Co  ,  Gartoii, 
Hill  &  Co.,  and  Valen- 
tine, Todd  (fe  Co. 

Bostock  &  Co. 

Bostock  &,  Co.,  and 
Kendall  &  Son. 

Bostock    &    Co.,  and 

Clark  &  Son. 
Bostock  &  Co.,  Brewers' 
Sugar  Co, ,  Greenock  & 

Clark  &  Son. 
Bostock  &  Co. 


Bostock  ik  Co.,  London 
Glucose  Co.  (Ameri- 
can), and  Clark  & 
Son. 


Bostoi!k  &  Co. 


Garton,  Hill  &  Co. 


80 
81 


82 
S3 

S4 
85 
86 
87 


89 


90 
91 

92 

93 
94 
95 
96 


97 
98 
99 
100 
101 

102 

103 
104 
10.1 
lOii 


107 
iOK 
109 
11*) 
111 
112 

ii;-! 


114 
115 
116 
117 

118 
119 

120 


12] 
1'22 
128 
124 
125 
126 
1-27 
128 
129 
130 

131 
132 
133 


135 
136 
137 
138 
139 
140 


14J 
142 
143 


Mr.  L.  G. 
Hooper. 

13  May  1901 


See  Note  4. 
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ROYAL  COMMISSION  ON  ARSESNICAL  POISONING: 


Mr.  E.  G. 
Ho«per. 

13  May  1901. 


Summary  of  Results. 


Proportion  of  Arsenious  (.)xide  per  gallon. 


3  grains 

•0  grain  out  les.V  than  2  0 

1-0  - 

•8 

•9  - 

7         „  ., 

•8  - 

•6 

•7  - 

■5     ■    »'■  ' 

•()  - 

•4 

;~) 

■3 

•4  - 

2 

•3  - 

1 

05 

■1 

Less  than  - 

-   -Oo  - 

No.  of  Samples. 


■Vr. 
Booptf 


1 
9 
2 
3 
4 
11 
8 
11 
2© 
29 
21 
14 
10 

Total  143 


11 


1.  May  possibly  be  due  to  the  malt  used. 

^      Sill  trri  r  on  t-v»-i1  i  l-i-ir  "Rw^-i-n?  j-iv-c'    1  »-i»tj-it.4-    /"^ . > 


Notes. 


Sugar  supplied  by  Brewers'  Invert  Co.  said  to  have  been  manufactured  by  Bostock  &  Co. 

3.  Brewer  states  that  Bostock's  sugar  m'ms  in  sti^ck,  and  may  have  been  used  in  this  brewing  by  accident. 

4.  Sugar  supplied  by  Messrs.  Ince,  Pickering  &  Co.,  said  to  have  been  manufactured  by  Bostock  &  Co. 

5.  Yeast  pressings  from  arsenicated  beer  added. 

6.  Yeast  used  stated  to  have  been  found  by  Brewei  's  chemist  to  contain  arsenic. 

7.  Brewer,  prosecuted  by  local  authorities  for  selling  beer  containing  arsenic,  stated  that  the  contamination  liad  liteR 
traced  by  his  chemist  and  was  due  to  the  malt  used. 


Table  II. 


T.ABLE  sliowing  the  proportion  of  Arsenic  present  in 
beers  brewed  in  successive  months  from  May  to 
November,  1900. 


Month.  ' 

Number  of  Experi- 
ment in  Table  I. 

Arsenious  Qxide. 
Crains  per  Oallon. 

May 

37 

•12 

June 

.  13 

•19 

92 

•16 

July 

38 

•20 

39 

•37 

108 

•.'is 

Augwst 

1 

•42 

14 

•49 

30 

•58 

93 

•21 

97 

•65 

134 

•22 

• 

139 

•58 

Septei.il  her 

2 

•24 

7 

•13 

72 

■52 

94 

•08 

98 

•39 

104 

•31 

109 

102 

113 

•07 

136 

•21 

October  - 

8 

•34 

18 

•30  , 

22 

•67 

53 

•16 

54 

24 

56 

•44 

69 

■24 

73 

,  90 

90 

■  -87 

95 

.1  4 

99 

•15 

110 

1-28 

111 

•37 

:i4 

■11 

117 

•25 

119 

•63 

121 

147 

127 

■69 

129 

■40 

131 

•66 

136 

•19 

,  Month. 

Number  of  i/xperi- 
ment  in  Table  I. 

Arsenious  oxide. 
Grains  per  Gallon. 



ovem  Der 

Q 

,  o 

•28 

'  4. 

•05 

o 

'09 

g 

•18 

0 

•24 

10 

02 

•19 

1 Q 

•1*7 

21 

■38 

.  23 

•49 

'  24 

•29 

25 

•40 

26 

•48 

27 

•49 

28 

•53 

29 

•23 

31 

•08 

82 

•61 

33 

■63 

34 

•67 

36 

•25 

36 

•16 

40 

•64 

41 

•52- 

45 

•34 

46 

•34 

47 

■22 

48 

•08 

49 

■07 

SO 

•20 

51 

•12 

52 

•14 

57 

•28 

1  ^ 

•06 

'  59 

•35 

60 

•28 

62 

■37 

63 

•20 

64 

■21 

1  66 

05 

67 

■22 

68 

03 

70 

•18 

71 

•28 

74 

173 

75 

300 

76 

•62 

82 

■36 

i  84 

•29 

85 

•29 

86 

•36 

88 

03 

89' 

04 

9* 

•86 

MINUTES  OF  EVIDENCE. 
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Month. 

Niimbfer  of  Experi- 
ment in  Table  I, 

Arsenious  Oxide. 
Grains  per  Gallon. 

XT  1 

lU" 

•  tS 

0<3 

O  1 

1  AO 

"23 

1  Ci*i 

1  Ap; 

lUO 

"33 

■lU/ 

■03 

•29 

110 

1  ID 

"36 

llo 

"28 

lOn 

IZu 

■45 

'  loo 

IZX 

1  '0.5 

izo 

1'13 

lOX./t^  .1  . 

1  '01 

1  o*;    -  '  » -  ■ 

126 

1-40 

128 

1-21 

130 

•66 

132 

•15 

133 

•32 

137'  " 

•25 

138 

•17 

.140 

•04 

Summary. 


Month. 


NuitiJ^er  of -Samples 
Average  As^Oj 


,2 
•17 


■38 


•4.5 


21 
■50 


80 
■42 


it  will  be  seen  from  the  foregoing  tables  and  the 
summaries  annexed  to  them  tliat  the  proportion  of 
arsenic  found  varied  from  less  than  five-hundredths  of 
a  grain  up  to  half  a  grain  per  gallon  in  something  like 
Ihroe-iourths  of  the  whole  number  of  cases,  but  that 
as  regards  the  remaining  fourth,  the  quantity  of  arsenic 
ranged  from  half  a  grain  to  about  one  and  three-quarter 
grains,  with  one  exceptional  case  of  three  grains  to  the 
gallon.  It  has  been  already  remarked  that  a  large  pro- 
portion of  these  contaminated  beers  were  drawn  from 
the  counties  of  Lancashire,  StaJiordshire,  and  York- 
shire, but  one  sample  was  brewed  at  Bristol.  In  all 
but  18  instances  Bostock's  sugar  wholly  or  in  part  had 
been  used,  either  in  the  production  of  the  beer  or  in 
priming.  In  eight  out  of  the  eighteen  cases  where  sugar 
■  obtained  from  Messrs.  Bostock  directly  had  not  been 
employed  it  was  stated  that  the  sugar,  though  supplied 
by  another  firm,  had  been  manufactured  by  Bostock  ; 
in  two  instances  it  was  found  that  the  arsenic  was  due 
to  the  use  of  yeast  or  of  yeast  pressings  from  contami- 
nated beer  ;  in  one  instance  the  brewer  stated  that 
Bostock's  sugar  was  in  stock  at  the  time,  and  might 
have  been  used  by  accident,  and  in  the  remaining  se-pen 
cases  it  was  alleged  that  the  arsenical  contamination 
had  been  traced  to  the  malt  used.  As  regards  the 
period  over  which  the  arsenical  contamination  _  ex- 
tended, it  will  be  noted  that  the  oldest  sample  examined 
was  brewed  on  the  24th  May,  1900.  Beer  at  the  prosent 
time  is  consumed  very  shortly  after  it  is  produced,  and 
consequently,  whilst  there  are  many  samples  repre- 
senting the  November  production — the  date  at  which 
the  contamination  was  detected — considerably  fewer 
samples  of  beer  produced  at  earlier  dates  are  available. 
It  may,  however,  be  noted  that  in  the  one  May  sample 
the  proportion  of  arsenious  oxide  per  gallon  was  0^12 
grain,  the  two  brewed  in  Juna  contained  0-1&  and 
0^19  grain  respectively. 

7858.  All  of  the  same  brewery  ? — No  ;  they  are  from 
'different  breweries.  This  is  regarding  them  merely  in 
point  of  time.  The  three  July  samples  all  showed 
higher  proportions  of  arsenic,  and  in  one  case  exceeded 
half  a  grain  to  the  gallon  ;  in  August  the  average  of 
six  samples  is  ©•45  grain  per  gallon,  and  one  sample 
contained  0-65  grain  ;  in  September  the  average  is 
slightly  lower  (O-ZZi),  but  one  sample  contained  rather 
more  than  one  grain  of  arsenious  oxide  per  gallon  ; 
in  the  October  beers,  the  average  is  half  a  grain  per 


gallon,  and  of  the  twenty-one  samj)les  eight  contained    j^/,.  //  q 
more  than  this— two,  from  different  breweries,  contain-  Horiper. 
ing  as  much  as  1-47  and  1-28  grain  per  gallon,  respeo-       —  - 
lively,  though  it  should  perhaps  be  pointed  out  that  13  May  1901. 
these  were  in  both  cases  strong  beers,  the  original 
gravities  being  1,076°  and  1,066°  respectively.    As  re- 
gards the  November  samples,  the  average  is  0^42  grain 
of  arsenious  oxide  per  gallon,  but  there  are  seven 
samples  in  which  the  contamination  exceeds  one  grain, 
and  in  one  exceptional  case  the  proportion  rises  to 
three  grains  per  gallon,  the  largest  proportion  shown  Grefvtest 
by  any  of  the  samples.    This  exceptional  ainount  of  amount  of 
arseni>;  was  found  in  a  sample  of  stout  (Expt.  No.  75)  arsenic 
brewed  by  the  executors  of  William  Astley,  at  Nelson,  ^^}^^'^^  i°  '^ny 
Burnley,  on  the  27th  November.    The  result  was  con-  ^ 
tirmed  by  the  examination  of  a  duplicate  sample,  but 
no  sample  of  the  sugar  used,  which  was  described  as 
Bostock's  '  Caramelised  glucose,"  could  be  obtained. 
Another  sample  of  stout  produced  at  the  same  brewery  " 
(No.  74)  showed  the  next  highest  amount  obtained, 
viz  ,  1^73  gnins  per  gallon.    Tliis  was  brewed  on  the 
20th  November,  and  half  the  quantity  of  sugar  used  in 
this  brewing  was  said  to  be  of  the  same  consignment  as 
was  employed  in  the  brewing  of  the  27th  November, 
the  other  half  being  of  a  previous  consignment. 

785'^.  Was  the  same  quantity  of  sugar  used  in  each 
case,  on,  the  20th  and  27th  November?— On  the  20th 
November  the  materials  used  were  128  bushels  of  malt 
and  896  pounds  of  glucose.  On  27th  November  the 
materials  used  were  110  bushels  of  malt  and  672  pound* 
of  glucose.  The  proportion  of  sugar  to  total  materials 
was  in  the  first  case  18  and  in  the  second  case  16  per 
cent.  No  priming  was  used  in  the  second  case,  but  in 
the  first  case  it  was  primed  by  the  addition  of  Bostock's 
"  porter  heading." 

7860.  {Sir  William  Cliurch.)  There  was  not  a  very 
great  amount  of  difference  ? — No  ;  16  and  18. 

7860a.  (Professor  Thorpe.)  The  difference  is  probably 
in  the  priming  ? — That  is  not  included. 

7861.  In  one  case  the  beer  was  primed  ;  in  the  other 
case  not? — Yes,  that  is  so. 

7861a.  (Chairman.)  The  beer  on  the  27th  November 
contained  three  grains  per  gallon,  and  no  priming  was  - 
used? — That  is  so. 

7862.  The  beer  brewed  on  the  20th  November  con-  ' 
tained  a  snjaller  quantity  of  arsenic — 1'73  grains  per 
gallon  ? — Yes. 

7863.  Half  the  quantity  of  sugar  used  in  this  brew- 
ing was  said  to  be  of  the  same  consignment  as  was  em- 
ployed in  the  brewing  of  the  27th  November? — That 
is  so.  The  much  larger  proportion  of  arsenic  in  the  beer 
brewed  on  the  27th  November  therefore  points  to  the 
later  sugar  being  more  highly  contaminated  than  that 
delivered  earlier.  Two  beers  brewed  at  the  same 
brewery  on  8tli  October  and  24th  September,  respect- 
tively  (Nos.  73  and  72)  contained  arsenic  equal  to  0"90 
and  0"52  grains  of  arsenious  oxide  per  gallon,  and  no 
explanation  of  the  exceptional  degree  of  contamination 
shown  by  the  two  stouts  has  been  found,  black  beers 
from  other  breweries  containing  less  rather  than  more 
arsenic  than  the  ales.  The  strength  of  the  beer  ir 
every  case  has,  of  course,  some  bearing  upon  the 
quantity  of  arsenic  present,  for  the  original  gravity  of 

'  the  samples  analysed  varied  from  1,057°  to,  in  one 
case,  1,080°,  the  arsenious  oxide  in  the  latter  case  (No. 
128)  amounting  to  1^21  grain  per  gallon.  In  the  case 
of  six  samples  from  a  Birmingham  brewery  (Nos.  12 
126)  the  beer  of  the  Jiiighest  original  gravity,  1,076  (N''. 
121)  contained  1"47  grain  of  arsenious  oxide  per  galloii. 
The  remaining  five  samples  had  an  original  gravity  of 
1,063-4°  ;  in  one  the  arsenious  oxide  amounted  to  1*40 
grain  per  gallon,  whilst  in  the  other  four  it  varietl 
between  0-94  and  1^13  grains  per  gallon.  Generally, 
however,  the  original  gravity  of  the  beers  was  much 
lower  than  those  just  mentioned,  and  in  a  large  propor- 
tion of  the  whole  number  lay  between  1,040°  and 
1,057°  with  an  average  of  about  1,055°.  After  the  evi- 
dence which  has  been  given  before  the  Commission,  it 
is    unnecessary    to    further    prove    that  the  serious 

Highe'-t 

arsenical  contamination  of  these  beers  was  due  to  cer- 
tain  of  the  sugars  employed  in  their  production.    The  ^^'^^u^j^,''. 
results  of  the  examination  of  such  sugars  are  given  s;gjjjga^)  l^ers 
in  Tables  III.  and  V.,  and,  as  bearing  upon  the  pro-  ^j,  .yyiji^.^ 
portion  of  arsenic  found  in  the  beers,  it  is  only  neces-  rebate 
sary  here  to  allude  to  the  very  varying  proportions  in  claimed, 
which  sugar  was  employed.    The  highest  proportiona 
of  sugar  to  malt  and  grain  used  were  50  per  cent,  and 
47  per  cent,  respectivel.y,  of  the  total  brewing  mate- 
rials, and  in  neither  case  did  the  arsenious  oxide  ex 
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ceed  0"60  grain  per  gallon,  but  such  proportions  oi 
sugar  were  exceptional.  The  lowest  proportions  of 
sugar  were  less  than  1  per  cent.,  and  in  two  out  of 
ihree  of  these  tlie  arsenic  found  in  the  beer  was  0"0t> 
grain  of  arsenious  oxide  per  gallon,  though  in  the  third 
case  (Expt.  No.  67)  it  amounted  to  0"22  grain  per 
gallon.  The  average  proportion  of  sugar  used 
in  the  production  of  these  beers  was  8  per 
cent.,  and  in  the  two  beers  showing  the  highest 
degree  of  contamination  the  proportions  were 
16  per  cent,  and  18  per  cent,  respectively.  In 
many  cases,  however,  the  sugar  employed  was  obtained 
from  more  than  one  firm,  and  no  evidence  has  been  ob- 
tained at  the  Government  Laboratory  that  the  brewing 
sugars  generally  in  use  during  the  past  year  were  con- 
taminated with  arsenic.  .No  sample  of  malt  known 
to  have  been  used  in  the  production  of  these  beers  lias 
been  obtained,  but  the  proportion  of  arsenic  found  in 
malts  in  use  in  various  parts  of  the  country  between 
June  and  November  I  refer  to  later. 
Arsenic  in  7854.  {Dr.  Whitdegge.)  In  Table  I.  in  some  instances 
Non-Bostock  there  is  nothing  said  about  sugar.  Does  that  mean 
beer.  that  no  sugar  was  used,  or  that  the  information  is 

not  available? — In  the  production  of  all  of  these  beers 
sugar  was  used. 

7865.  In  Note  7  to  that  table  :  "  It  was  alleged  that 
the  contamination  was  traced  by  the  brewers"  chemist 
to  the  malt,"  and  I  see  by  the  table  that  in  that  case 
the  amount  of  arsenic  found  was  0"34  grains  per  gallon. 
May  we  take  that  as  well  authenticated? — We  can  only 
state  the  facts.  These  particular  beers  were  brewed  in 
January  of  this  year. 

7866.  At  all  events,  the  glucose  in  that  instance  was 
from  a  source  we  had  not  had  associated  with  arsenic  so 
far  ? — That  is  so. 

7867.  I  suppose,  as  a  matter  of  fact,  if  one  went  care- 
fully through  this  table  looking,  not  to  date  of  brewing, 
but  to  locality  of  the  breweries,  the  quantities  of  arsenic 
would  be  found  to  vary  a  great  deal — for  instance,  the 
Birmingham  results  vary  a  good  deal  ? — The  greater 
number  of  these  happened  to  be  strong  beers.  I  em- 
phasised that  point.  Obviously  the  proportion  of 
material  in  a  strong  beer  is  greater  than  in  a  weaker 
beer,  and  you  might  reasonably  expect  if  part  of  that 
material  is  arsenical  you  would  get  a  larger  arsenical 
content. 

7868.  Bearing  in  mind  those  local  dififerences,  are 
we  quite  on  safe  ground  in  assuming  from  the  figures 
you  give  us  that  there  was  aj  general  increase  in  arsenical 


Mr.  E.  G. 
Hooper. 

'  May  laoi 


contamination  month  by  month  ? — It  seems  to  me  there 
was  certainly  an  increase  of  arsenical  contamination  up 
to  July.  After  July  the  increase  was  not  very  consider- 
able. Although  there  are  a  large  number  of  cases  where  ^ 
more  than  a  grain  per  gallon  was  shown,  if  you  vork 
it  out  on  the  total  number  of  samples  the  percentage 
is  pretty  much  the  same.  From  July  to  November  a 
fairly  steady  average  is  obtained— -33  to  -50 — but  there 
are  an  increasing  number  of  instances  of  the  higher 
quantities — that  is,  above  a  grain  per  gallon.  In 
September  there  was  one,  in  October  two  cases,  in 
November  there  were  seven  cases,  with  one  at  0  94.  But 
as  a  percenage  on  the  total  number  of  samples  examined 
the  difference  was  not  great — that  is,  the  percentage  of 
those  over  one  grain  was  11,  13,  and  10  for  the  tiiree 
months  I  have  given  you.  So  that  one  must  make 
allowance  for  the  larger  number  of  samples  when  one 
fixes  one's  eyes  on  the  larger  quantities  found. 

7869.  {Chair -nan.)  You  have  evidence  as  to  the  amount  Aiseoic  im 
'>f  arsenic  contained  in  brewing  materials,  based  on  the  siioars  for- 
examination  of  samples  forwarded  to  tlie  Governmexs?  v.ardtdto 
Laboratory  by  Excise  officials? — Among  the  sampleo  (lovernaert 
sent  for  examination  in  connection  with  the  arsenioated  ! laboratory, 
beers  there  were  three  unfermented  sugar  solutions 
which  were  found  to  contain  arsenic  equal  to  7'99,  8-14, 
and  2'62  grains  of  arsenious  oxide  per  gallon.  These 
•■vere  priming  solutions  prepared  on  the  23rd,  the  28th, 
and  the  24th  November  respectively,  the  first  two  from 
invert  sugar  and  "  fluid"  sugar  respectively,  both  manu- 
factured by  Bostock  and  Company,  and  the  third,  which 
was  described  as  "black  priming  solution,"  from  equal 
quantities  of  Bostock's  invert  sugar  and  of  caramel  from 
a  maker  whose  name  could  not  be  ascertained.  The 
calculated  proportions  in  grains  of  arsenious  oxide 
per  pound  of  sugar  used  wer^  1-66,  1"74,  and  1"09  re- 
spectively, the  last  being  cal;:uiated  on  the  invert  sugar 
alone.  Three  samples  of  it/ert  sugar  and  one  sample 
of  solid  glucose,  all  stated  to  be  of  Bostock's  manufac- 
ture, were  also  sent  for  examination  in  connection 
with  the  applications  for  repayment  of  duty  on  the 
destroyed  beer.  The  three  samples  of  invert  sugar 
were  found  to  contain  arsenic  equal  to  2  04,  1'83,  and 
1"67  grains  of  arsenious  oxide  per  pound  respectively, 
whilst  tlie  quantity  in  the  solid  glucose  was  1-99  grains 
per  pound.  Samples  of  solid  and  liquid  caramel  used 
in  brewings  of  arsenical  porter  and  stout  were  found 
to  be  free  from  arsenic,  and  it  was  stated  that  tliese  were 
not  obtained  from  Messrs.  Bostock.  All  these  results 
are  embodied  in  Table  III. 


Table  III.— Proportion  of  Arsenious  Oxide  found  in  Brewing  Sugars  forwarded  for  examination  iu  connection 

with  samples  of  Beer  known  to  contain  Arsenic. 


Date  of 
Sampling 
of  Sugar 
or  of 
Preparation 
of  Solution, 

Proportion  of  Arsenioxis  Oxide. 

Vendor  <ir 
Manvifacturer  of 
Sugxir. 

Progressive 
Number. 

Description  of  Sugar, 

Grains 

per 
pound 

of 
Sugar. 

Grains 

per 
gallon 
of 

Solution. 

1900, 

1 

Nov.  23  - 

Priming  solution  of  invert  sugar 

1-66  = 

7-99 

Bostock  &  C  o. 

2 

Black  priming  solution  prepared 
from  equal  quantities  of  invert 
sugar  and  caramel 

1-09  = 
(calculated  on 
invert  sugar 
alone.) 

2-62 

Invert    sugaf  from 
Bostock  dv  Co. 

Caramel  from 
another  source 
(unknown). 

3 

„    28  -  - 

Priming  solution  of  invert  sugar 

1-7*  = 

814 

Bostock  v^-  Co. 

30  - 

Invert  sugar      .       -       -  - 

2-01 

Ditto. 

5 

Dec.    5  - 

Ditto           -       -      -  - 

1-83 

Ditto. 

5 

1001, 

Glucose   

1-99 

Ditto, 

Jan.  25*- 

Invert  sugar      .      -       -  - 

1-67 

Ditto. 

li 

,,     25  - 

Solid  caramel     .       -       -  - 

Nil, 

Liquid  ditto       -       -       -  - 

Nil. 

Kept  over  at  Brewery  from  November  (umised). 
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7870.  You  have  also  evidence  as  to  the  amount  of 
arsenic  contained  in  brewing  materials  based  upon  the 
examination  of  samples  forwarded  to  the  Government 
Laboratory  by  Excise  officials  for  the  determination 
of  brewing  value? — The  sugars  we  have  already  dealt 
with  were  directly  connected  with  the  arsenical  beers 
alluded  to  in  Table  I.    The  samples  I  am  now  going 
to  allnde  to  were  sent       previous  to  the  detection  of 
arsenic  in  beer,   and  were  forwarded  from  various 
parts  of  the  country  by  Revenue  officials.    As  regards 
the  samples  of  brewing  materials  forwarded  by  Excise 
officers  to  the  laJboratory,  it  may  be  stated  that  as  a  rale 
these  samples  are  preserved  for  three  monlths  (after  re- 
ceipt, a-nd  at  the  end  of  that  time,  unless  otherwise 
ordered,  are  destroyed,  storage  for  a  longer  period 
being  impossible  on  account  of  the  large  number  and 
■variety  of  articles  received  for  examination.    On  the 
daseovery  of  the  arsenioal  contamination  of  beer  all 
the  brewing  materials  in  store  or  under  examination 
were  placed  aside  to  be  tested  for  arsenic,  ^and  104 
samples  of  sugar  with  48  samples  of  malt  have  since 


been  examined.    The  sugars  included  samples  taken  at    Jfr,-.  E.  G. 
breweries  in  each  of  the  months  from  June  to  Novem-    .  Hooper.' 
ber,  and  the  total  was  made  up  of  64  glucoses  and  40  — — 
invert  and  priming  sugars.    Of  these  six  samples  of  ^"^  -^Jay  I90I 
glucose  and  two  invert  sugars  were  found  to  contain  ^ 
arsenic.    These  samples  are  clasisified  in  Table  lY. 
In  four  instances  the  proportion  of  arsenic  was  found 
to  he  larger  than  that  in  the  sugars  obtained  for  exami- 
nation in  connection  with  the  arsenicated  beers,  par- 
ticulars of  which  have  been  already  given.    All  the 
arsenicated  samples  were  drawn  from  the  North  of 
England,  and  with  one  exception  were  probably  of 
Bostock's  manufacture,  whilst  only  a  small  proportion  Aisenic  in 
of  arsenic  was  found  in  this  excepted  instance.    The  Non-Bostock 
full  particulars  a«  to  these  contaminated  sugars  are  beer, 
shown  in  Table  V  ,  whilst  in  Ta)ble  VI.  a  list  of  places 
is  given  from  which  the  non-arsenioated  sugars  wer^ 
drawn.    Fourteen  samples  of  glucose  and  six  samples 
of  invert  sugar  taken  from  breweries  during  INIareh  of 
this  year  were  all  found  to  be  free  from  arsenic. 


Table  IV. — PvitTicuLARS  as  to  Brewing  Sugars  forwarded  by  Excise  Officials  for  Examination  as  to  Brewing 

Value,  and  afterwards  Tested  for  Arsenic. 


Moutb  in  wliich 
Sampled  at  Brewery. 


Number  and  Description 
of  Samples. 


Glucose. 


Invert  and 
Priming  Sugars. 


Number  of  Samples  found 


Free  from 
Arsenic. 


Containinj 
Arsenic. 


June  1900 

4 

3 

6 

1 

July     „        -       -  - 

8 

4 

10 

2 

Aug.    „  ,  - 

0 

4 

8 

1 

Sept.    „  ... 

14 

17 

28 

3 

'Oct.     „        -      -  - 

9 

6 

15 

Nil. 

Nov.    „        .      -  . 

24 

6 

29 

1 

64 

40 

96 

8 

Note. — Particulars  as  to  the  above  arsenicated  sugars  are  given  in  Table  V.,  and  a  list  of  places  from  which  the 
Tion-arsenicated  sugars  were  drawn  appears  as  Table  VI. 


Table  V. — Paeticulars  as  to  the  Brewing  Sugars  shown  in  Tal;)le  IV.  as  having  been  found  to  contain  Arsenic. 


Progressive 
Number. 

Date  of  Sampling. 

Place  of  Sampling. 

Description 
of  Sugar, 

Arsenious 
Oxide  found. 

Vendor  or  Manufacture 
of  Sugar. 

1 

June  29,  1900  - 

Chester 

Ghicose 

Grains  per  lb. 
1-21 

Bostock  &  Co. 

2 

July  10,  „ 

Li^•erpool 

1-44 

Uncertain.. 

3 

„    19,  „ 

Ardwielc.  Manchester  - 

•89 

Bostock  &  Co. 

4 

Aug.  8,     „  - 

Liverpool     -       .  - 

3^28 

Inee,  Pickering  &  Co, 

5 

Sept.  4,    „  - 

Blackburn  - 

Invert  sugar 

321 

Bostock  &  Co. 

6 

„   12,    „  - 

Oldham 

3^09 

Bostock  &  Co 

7 
8 

„    15,  „ 
Nov.  8,     „  - 

Bardsley 

Longtowu,  Cumlierland 

Glucose 

9  , 

2^67 
•09 

Ince,  Pickering  &  Co.  ("pro 
bably  Bostsck's  manu 
facture  "). 

Paisley  Sugar  Company,  St. 
Mirren's  Wo.ks,  Paisley. 

Note. — In  connection  with  the  arsenical  beers  shown  in  Table  I.  it  has  been  mentioned  that  the  sugar  sold  by 
Messrs.  Ince,  Pickering  and  Co.  was  manufactured  by  Messrs.  Bostock  and  Co 


4576. 
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Table  VI.— List  of  Places  from  which  Samples  of 
Brewing  Sugars  found  to  be  free  from  Arsenic  were 
obtained  in  the  Months  from  June  to  November,  1900. 


Mr.  E. 
-fiooperi 


England  and  Wales. 


Appleby. 

Birininghani 

Blackburn. 

Bradford-on-Avon. 

Brocklianipton. 

Bury  St.  Edmund.s. 

Galne. 

Canterbury. 

Caerleon. 

Carlton. 

Cardiff. 

Ghard. 

Colne. 

Crangoose. 

Grumpsall. 

Daybrook. 

Deiby. 

Ditchingham. 

©olgelly. 

Hartlepool. 

Hastings. 

Hayle. 

BCeckmondwike. 

Helston. 

Hitcbin. 

IVonbridge. 

Kimberley. 

Eeemingbar. 

Leeds. 

London. 

Lowestoft. 

Malton. 

Manchester. 

Market  Drayton. 


Aberdeen. 
Broughton  Ferry.- 
Graig  Millar. 
Dumbarton. 


Newark. 

Newport  (Isle  of  Wight). 

(Salop). 
Northampton. 
Norwich. 
Nottingham. 
Old  Basford. 
Oldham. 
Ormskirk. 
Penrith. 
PeiTy  Bar. 
Peterstield. 
Pontardawe. 
Kugby. 
Rye. 

Scarborough. 

Shelton. 

Sherburn. 

Sidmouth. 

Siuethwick. 

Soraerton. 

Stam  bourne. 

Stow-on-the-Wold. 

Stroud. 

Tadcaster. 

Taunton. 

Thornton-le-Moor. 

Walniersley. 

Wakefield. 

Wavertree. 

West  Brouiwich. 

Wetherby. 

Willenhall. 

Wolverhampton. 


Scotland. 

(ilasgow. 
Montrose. 
St.  Andrews 


Meaning-  of 
"  freedon; 
from  arsenic" 
when  applied 
to  sugar, 


7871.  (C/iaw-mo/!.)  What  does  "free  from  arsenic" 
mean  at  the  Government  Laboratory  ?  Does  it  mean 
free  from  arsenic  which  can  be  separated'  and  weighed 
from  a  litre  of  beer  or  from  100  grammes  of  sugar,  or 
do  you  apply  a  qualitative  test  as  well  ? — ^It  means  such 
a  quantity  of  arsenic  as  is  not  shown  by  the  Marsh 
test  when  tested  upon  20  grammes  of  sugar. 

7872.  The  test  from  100  grammes  of  sugar  would  be 
analogous  to  the  test  from  a  litre  of  beer  ? — It  would. 

7873.  If  itfc  has  beeoi  declared  free  from  arsenic  by 
the  Marsh  test  on  20  grammes  of  sugar  ? — That  is  so. 

7874.  And  as  regiards  beer,  ^rf^en  lias  that  been  de- 
and  to  bs'er.    dared  arsenic  free  ? — ^When  the  Marsh  test  showed  no 

reaction  for  arsenic  with  not  less  than  50  ce. 

7875.  Cam  you  say  how  much  arsenic  there  might  be 
in  a  gallon  of  beer  escaping  that  test?- — ^There  is  no  evi- 
dence that  thei-e  is  any. 

7876.  If  there  was  1-lOOth  of  a  grain  of  arsenic  per 
gallon  would  it  be  shown  ? — Headily. 

7877.  l-20Oth?— Then  it  becomes  doubtful. 
y[aximuKi  7878.  {Professor  Thorpe.)  What  amount  of  sugar 
amount  of  could  there  conceivably  be  in  a  litre  of  beer,  used  in 
sugiir  which  the  fermentation  or  in  the  priming? — Taking;  1,080°. 
m'.ght  be  which  is  very  strong  beer,  20  grammes  per  100  e.c.  or 
used  in  beer    200  grammes  per  litre,  supposing  the  whole  of  the 

gravity  to  be  due  to  sugar. 

7879.  Assuming  that  the  beer  had  a  mean  demsity  of 
1055°,  what  is  the  maximum  amount  of  sugar  that 
could  be  used  in  the  formation  of  that  be»r? — l-771b. 
per  gallon. 

7880.  How  much  would  that  be  in  la  litre  ? — -Roundly, 
it  would  be  142  grammes  of  sugar  per  litre  of  beer  at 
1,055  gravity. 

Quantities  of  7880a.  (Chairman.)  With  regard  to  malt  taken  from 
arsenic  foand  breweries  during  the  months  from  June  to  November 
in  malt.  of  last  year,  you  say  that  all  but  six  aSoxdod  evidence 

of  the  presence  of  arsenic,  but  the  highest  proportion! 

of  arsenic  was  only  O"05  grain  of  arsenious  oxide  per 

pouna'  of  malt? — ^That  is  so. 

7881.  In  22  samples  tlie  arsenious  oxide  per  pound 
of  malt  lay  between  0-05  and  0-02  of  a  grain?— Yes. 


7881a.  And  that  in  19  cases,  whilst  still  showing 
traces,  the  quantity  was  less  than  0'02  per  pound  of 
malt  ? — That  is  so. 

7882.  Of  the  malt  samples  received  during  the  month  ig| 

of  March  three  contained  from  -05  to  '02  a  grain  of 
arsenious  oxide  per  pound,  five  contained  traces  amount- 
ing to  less  than  '02  grain  per  pound,  and  one  only  was 
quite  free  from  arsenic  ? — That  is  so. 

7883.  {Professor  Thorpe.)  Can  you  tell  the  Commis- 
sion how  much  arsenic  there  would  have  been  in  a 
litre  of  beer  if  the  whole  of  that  beer  had  been  brewed 
from  malt,  and  the  amount  of  aiisenious  oxide  in  the 
malt  used  was  the  maximum  ?  You  found  '05  of  a 
grain  per  pound  of  malt.  How  arsenicated  would  that 
beer  be,  assuming  that  the  whole  of  the  arsenic  went 
in  ? — -16  of  a  grain  per  gallon  if  the  whole  of  the  arsenic 
present  in  the  malt  to  the  extent  of  "05  grain  per  pound 
had  gone  into  the  beer. 

7884.  Are  you  quite  right  there  ? — I  think  so.  It 
is  below  what  has  been  said  by  Dr.  Campbell  Brown, 
for  instance,  to  have  been  found  in  an  all-malt  beer. 

7885.  How  much  malt  goes  to  a  gallon  of  beer, 
roughlv  siijeaking  ? — ^2"331'b.  I  said  -16,  but  it  is  reallv 
•116. 


Amount  o| 
malt  whicf 
may  be  ml 
in  all  malf 

beer. 


7886.  (Chairman.)  2-33  times 
Yes,  "116  exactly. 


•05  is  ^12  nearly  ?- 


7887.  You  have  evidence  as  to  the  presence  or  other- 


wise  of  selenium  in  brewing  sugars  -obtained  at  various 
times  during  the  past  ten  months? — In  view  of  thf 
Ijossibilit.v  that  brewing   sugars  prepared   or  treated 


evideil 
of  selenini 
in  Bostocll 

sugars, 


with  sulphuric  acid  miglit  possibly  contain  selenium, 
it  was  felt  to  be  necessary  that  search  should  be 
made  for  this  substance.  The  samj^les  of  solid  sugai' 
and  of  prepared  sugar  solutions  which  liad  been  used 
in  the  pre23aration  of  beers  iproved  to  be  arsenicated 
were  first  examined.  The.;.e  samples  iwere  received 
directly  from  the  breweries,  and  full  particulars  as  to 
the  description  of  sugar,  arsenical  content,  da-te  of 
saniipling,  etc.,  have  been  given  in  Table  HI.  In  no 
case  was  any  selenium  found  to  be  present  in  the  ^sagar 
or  sugar  solution.  The  sugars  enumerated  in  Table  V. 
were  next  examined,  and  were  -also  found  to  be  free  orinothil 
from  selenium.  These  samples  include  all  the  sugars  sugars, 
found  to  be  arsenicated  of  those  sent  for  examination 
by  Excise  oflicials  throughout  the  United  Kingdom 
between  June  and  November  last.  Finally,  a  selec- 
tion of  the  non-arsenicated  sugars  forwarded  for  esa- 
minatio-n  from  various  parts  of  the  country  be-tween 
.June  and  March  last  were  tested  for  selenium,  but  in 
these  samples  also  no  selenium  could  be  detected.  It 
should  perhaps  be  stated  that  when  traces  of  selenious 
acid  were  added  to  glucose  or  invert  sugar  the  presence 
of  selenium  was  readily  demonstrated.  No  evidence 
of  the  presence  of  selenium'  in  brewing  sugars— glucose 
or  invert — has  therefore  been  obtained  at  the  Govern- 
ment Laboratory. 

7888.  You  have  evidence  also  as  to  the  presence  or 
absence  of  arsenic  in  imported  brewing  sugars? — The 
samples  of  brewing  sugars  obtained  from  various  parts 
of  the  country,  and  classified  in  Tables  V.  and  Vl., 
probably  represent  with  a  very  considerable  degree 
of  completeness  the  whole  of  the  sugars,  whether  of 
home  or   foreign  manufacture,   in  common   use  by 
brewers  in  the  United  Kingdom.    To  render  the  in- 
vestigation even  more  thorough,  however,  samples  of 
brewing  sugars  were  taken  by  the  Customs  authori- 
ties from  importations  extending  over  a  month.  One 
hundred  and  seventy-seven  samples  in  all  were  received, 
consisting  of  solid  and  liquid  glucose,   caramel  and 
syrups,  described  as  'molasses.''  These  samples  were  re- 
ceived from  the  United  States  of  America,  Germauy, 
Belgium,  Holland,  and  Canada.    With-  two  exceptioiis,  Arsenic  i| 
all  these  samples  were  found  to  be  free  from  arsenic.  German 
The  two  samples  in  which  evidence  of  arsenic  was  ob-  glucose, 
tained  consisted  of  liquid  glucose,  imported,  at  London 

and  Hull,  respectively,  in  both  cases  from  Stettin. 
The  amount  of  arsenic  was  small.  The  exact  quantities 
in  the  two  instances  are  ^02  and  •Ol  grain  per  pound 
respectively. 

7889.  Were  these  samples  from  Belgium.  Holland, 
pud  Canada  made  in  those  places? — We  cannot  say. 
We  only  know  that  they  were  imported  from  there. 
Cer-tain  marks  are  on  the  packages,  which,  on  investi- 
gation, might  possibly  lead  to  some  information  being 
obtained,  if  the  Commission  deem  it  of  importance. 

7889a.  (Professor  Thorpe.)  The  QurMms  will  have  no 
information  ? — No. 
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7890.  In  the  case  of  Holland  and  Belgium,  for  in- 
stance, it  luiglit  be  German  glucose  which  came  down 
the  E-hine? — 1  tliinlv  so. 

7891.  {ChuiniMn.)  Are  these  imixjrted  sugars  all 
glucose  ? — They  were  glucose,  caramel,  and  <jther 
sugars,  which  are  imported  according  to  the  Customs 
regulations,  as  molasses,  that  is  to  say,  they  are  of  the 
character  of  treacle. 

7892.  With  regard  to  the  evidence  of  the  presence  or 
absence  of  arsenic  in  beer  supplied  bj-  Government 
contractors  for  Army  and  Xavy  use,  have  you  anything 
to  say  on  that  ? — All  samples  of  beer  supplied  under 
Government  contracts  which  have  been  submitted  for 
analysis  since  December  last  have  been  examined  for 
arsenic.  Forty-six  samples  of  this  class  have  been 
received,  and  45  of  these  were  found  to  be  free  from 
arsenic,  whilst  on©  War  Office  sample  contained  about 
one-hundredth  of  a  grain  of  arsenious  oxide  j^er  gallon 
(•Oil  grains),  and  was  so  reported. 

7893.  Do  you,  as  a  matter  of  routine,  have  beer  in- 
tended for  Army  and  Navy  use  sent  to  you  for  examina- 
tion?— Not  quite  as  a  matter  of  routine,  but  samples 
come  frequently  at  rather  irregular  intervals,  taken  as 
those  in  charge  of  the  contracts,  or  the  inspecting 
ofhcers.  deem  necessary. 

7894.  To  test  for  quality  ?— Yes. 

7895.  xVnd  for  freedom  from  noxious  substances  ? — 
That  has  been  included. 

7896.  Did  you  ever  test  them  for  arsenic  before  the 
recent  outbreak  ? — No. 

7897.  (Frofcssor  Thorpe.)  These  beers  for  the  Go- 
vernuient  service,  whether  for  the  Anny  or  Navy,  are 
tendered  according  to  the  specification  of  gravity,  etc.. 
and  it  is  your  duty  to  see  how  far  the  beers  conform  to 
the  specihcation  ? — ^Yes. 

7898.  As  a  matter  of  fact  we  have  under  considera- 
tion now  the  revision  of  the  terms  of  the  specification, 
in  view  of  this  scare  ? — Yes. 

7899.  (Dr.  Whitchfjgc.)  In  the  event  of  any  mischief 


being  associated  with  beers  supplied  for  the  Army  or 
the  Navy,  would  samples  come  to  the  Government  La^ 
boratory  for  examinatiori  ? — We  have  had  one  case  of 
vinegar  some  three  or  four  years  ago.  Tliere  Avas  a 
case  of  poisoning  at  Portsmouth.  They  did  not  know 
what  was  the  cause,  but  vinegar  was  stated  to  have 
caused  the  illness  of  17  men.  I  directed  it  should 
be  searched,  for  second  group  metals,  which  include 
lead,  arsenic,  and  copjDer,  and  we  readily  found  arsenic 
in  fairlj'  considerable  quantity.  Samples  of  the 
viengar  were  afterwards  sent  as  received  direct  from  the 
vinegar  manufacturer,  and  those  samples  of  vinegar 
were  found  to  be  quite  free  from  arsenic.  That  is  the 
only  case  we  have  had. 

7900  (f7(«)r/;io.i.)  Was  there  any  explanation  of  how 
the  arsenic  gob  into  the  vinegar  in  that  special  case  ? — 
The  military  ofticials  had  an  inquiry,  but  it  was  never 
published,  and  we  are  not  acqttainted  with  the  result 
arrived  at. 

7901.  How  nuich  arsenic  did  you  find  ? — ^A  very  large 
amount ;  230  grains,  if  I  remember  rightly,  but  I 
should  like  to  refresh  my  memoi"}'. 

7902.  (Chairman.)  That  could  not  be  a  mere  acci- 
dent '! — No,  it  was  malicious. 

7903.  (iJr.  Jriiiti'h'ijgc.)  There  has  been  no  recent  oc- 
currence of  illness  amongst  troops  or  sailors  attributed 
to  beer,  which  has  come  to  your  notice  ? — None  what- 
ever. 

7904.  Was  not  there  something  of  the  kind  last  year 
amongst  volunteers  in  camp  somewhere  ? — I  have  a 
faint  recollection  of  having  seen  something,  but  I  am 
afraid  I  cannot  recall  the  exact  f)articulars. 

7905.  If  there  had  been  arsenic  found  you  would 
have  known  of  it  ? — Yes. 

7906.  (Cliairinan.)  If  we  have  any  further  questiom 
to  ask  on  any  of  the  evidence  which  will  be  before  us 
in  print,  we  may  perhaps  wish  to  see  yoti  again? — 1 
shall  be  quite  prepared  to  attend. 


Mr.  E.  G. 
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7907.  {Chairrnan.)  You  are  public  analyst  for  Not- 
tinghamshire, West  Sussex,  the  Isle  of  Wight,  and  the 
boroughs  of  Derby  and  Piyde? — Yes. 

7908.  And  past  President  of  the  Society  of  Public 
Analysts  and  Chaii-nian  of  the  London  section  of  the 
Society  of  Chemical  Industry? — Yes. 

7909.  You  have  given  considerable  attention  to  the 
question  of  arsenic  in  ingredients  of  food  and  in  com- 
mercial products? — I  have. 

7910.  Will  you  kindly  teil  the  Co-mmission  what  you 
have  found  ? — I  have  analysed  a  very  great  number  of 
samples  of  beer  from  different  pai-ts  of  the  country, 
also  malts  and  chemicals  which  are  used  in  the  manu- 
facture of  beer,  and,  as  a  general  experience,  I  may 
say,  that  it  is  exceedingly  rare  that  I  find  a  sample 
of  beer  which  is  totally  devoid  of  arsenic.  The  same 
thing  applies  to  malt.  I  doubt  whether  I  ever  found 
a  single  sample  of  malt  which  is  totally  free  from 
arsenic.  I  would  draw  from  that  the  conclusion  that 
whilst  the  present  system  of  malting  and  brewing  is  in 
practice,  it  is  impossible  to  expect  a  beer  to  be  quite 
free  from  arsenic 

4576 


7911.  You  speak  of  the  present  system  of  malting  ;  j^p^_ 
but  what  characteristic  of  the  present  system  do  you  (j  [ichmr 
refer  to  ? — To  the  system  of  malting  where  the  fumes   

of  coal  come  in  contact  with  the  malt.    Of  course,  on-2!  May  1901. 

tlie    Continent,    malting    is    largely   on  an  entirely   

(iifferent  system  of  drying  from  what  is  in  this  country, 
jiiid  a  system  which  is  not,  under  i>resent  circumstances, 
applicable  in  England. 

7912.  Why  should  it  not  be  applicable  in  England  /  ^j^^.,         -  _ 
— Because  it  would  mean  the  reconstruction  of  all  the  m  ijeer^mav*' 
malting  ovens,  whicli  is  rather  a  large  order  at  the  be  reduoedJ 
present  time.    I  thinik  gradually  there  might  be  a 

■diaiigt  unless   meantime    other   means  are    found  to 

retain  the  arsenic  in  coal.      I  have  every  hope  tliat 

partly  by  careful  selection  of  tha  fuel  anci  partly  by 

fheuiicol  treatment  of  the  fuel,  arsenic  will  be  kejit  out 

of  mait  niucn  more  tJiaii  hitherto  has  been  the  oa.se. 

.\iready,  as  far  as  my  experience  gees,  most  m.altsters 

are  exceedingly  careful  in  the  selection  of  their  fuel,  ,y, 

which  was  not  the  case  a  few  months  ago,  and  methods  niaJt^'^^ft*'  ?* 

are  being  tried  with  the  intention,  and,  I  think,  with  in^j.^^ 

every  hope,  of  retaining  the  arsenic  in  the  coal.     It  is  lix  the 

a  very  curious  fact  that  in  the  burning  of  the  coal  or  arsenic. 
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coke,  the  arsenic  does  not  entirely,  or  only  to  a  small 
proportion,  volatilise.  One  would  imagine  that  arsenic 
was  volatile  at  the  high  temperature  of  a  furnace 
with  a  reducing  agent  present,  but  as  a  matter  of  fact 
the  bulk  of  the  arsenic  remains  in  the  ash,  and 
I  believe  it  is  practicable  or  probable  that  the  rest  of 
the  arsenic  can  be  also  retained.  Therefore  I  say 
under  the  present  conditions  of  malting  I  think  yoi\ 
cannot  expect  freedom  until  some  change  has  been 
brought  about  either  in  the  mode  of  drying  or  in  the 
mode  of  combustion. 

7913.  Have  you  ever  analysed  the  ash  of  various 
kinds  of  coal  for  arsenic? — Yes.  I  have  never  found 
one  free.  I  have  made  quantitative  determinations  of 
the  proportion  of  arsenic  which  is  left  in  the  ash,  and 
the  proportion  which  is  volatile,  and  by  lar  the  greater 
portion,  smetimes  as  much  as  9-lOths,  remain  in 
the  ash,  and  only  1-lOth  goes  away,  but  sometimes 
more  is  volatile,  although  the  bulk  remains  in  the 
ash. 

7914.  Does  it  remain  in  the  ash  in  a  foirm  from  which 
it  would  not  volatilise  if  heated  to  redness  for  instance  ? 
— It  will  not  volatilise.  I  do  not  know  in  what  form  it 
may  be,  whether  arsenate  or  arsenite  of  iron,  but  it  is 
not  volatile  and  not  reducible  by  the  carbon  into  elemen- 
tary arsenic  which  would  go  away.  But  of  course  in  a 
malting  furnace  there  is  always  a  considerable  amount 
of  coal  dust  flying  about,  and  that  dust  is  always 
arsenical. 

7915.  You  consider  that  it  is  in  combination  with 
iron  in  the  ash  ? — I  have  no  direct  evidence  ;  one  can 
only  form  ideas  about  it.  I  have  no  evidence  what- 
ever. 

7916.  Do  you  think  there  is  any  other  objection  than 
the  expense  to  the  Continental  method  being  intro- 
duced into  England? — I  have  not  sufficient  knowledge 
of  the  practical  requirements  of  the  brewer,  and  I  can 
only  say  from  hearsay,  which  is  not  worth  much,  that 
the  Continental  system  of  malting  has  been  tried  here, 
and  has  not  given  very  good  results.  I,  personally, 
know  nothing  about  it. 

7917.  You  do  not  know  in  what  respects  the  results 
were  inferior? — The  suggestion  is  that  the  flavour  of 
tihe  smoke,  as  produced  by  the  coal  fumes,  is  required 
in  English  beer. 

7918.  Can  you  describe  the  Continental  method  of 
drying  the  malt? — The  malt  is  dried  on  impervious 
floors,  metal  floors  often. 

7919.  Flat  flooi-s  ?— Yes,  as  far  as  I  know. 

7920.  Are  those  floors  heated? — ^Yes,  by  flues  under- 
neath, or  by  a  double  floor  where  the  products  of  com- 
bustion of  the  furnaces  go  through. 

7921.  Do  you  know  to  what  temperature  the  solid 
floor  is  heated  ? — I  do  not 

7922.  Is  the  floor  iron  or  stone? — ^When  I  knew  it  it 
was  iron,  bat  I  am'  not  a  practical  maltster,  and  I  can 
hardly  presume  to  give  definite  evidence  on  the  point. 

7923.  Would  any  special  arrangement  be  made  for  a 
current  of  air  to  be  driven  through  the  malt  ? — I  do  not 
know. 

7924.  You  have  found  minute  traces  of  arsenic  in 
some  kinds  of  sugar? — Yes.  I  have  examined  numerous 
samples  of  sugar,  and  I  have  found  tJiem  mostly  to  be 
free  from  arsenic,  but  in  a  number  of  cases  I  found  even 
in  refined  sugars  exceedingly  minute  traces,  but  still 
quite  plainly  discernible.  The  same  applies  to 
molasses,  the  refuse  from  sugar  refining,  and  there  I 
found  in  a  few  cases  minute  traces  of  arsenic. 

7925.  When  you  say  ''  mmute  traces  of  arsenic  in 
sugar,"  about  how  much  would  that  be? — I  think  up 
to  about  "005  grains  per  pound  ;  l-200th  of  a  grain  per 
pound. 

7926.  And  in  molasses  a  greater  quantity  or  about 
the  same? — About  the  same. 

7927.  You  found  arsenic  in  some  other  substances — 
salts  of  soddum  and  potassium? — ^Sodium  carbonate 
almost  invai-iably  ;  potassium  carbonate  almost  invari- 
ably ;  sulphites,  traces  and  more  than  traces. 

7928.  Larger  quantities  sometimes  in  sulphites  ? — 
Sometimes,  but  at  present,  where  a  great  deal  of  atten- 
tion has  been  drawn  to  it,  the  quantities  are  exceed- 
ingly minnte.  but  absence,  I  think,  cannot  be  insured. 

7929.  Borax? — ^Yes,  I  have  found  considerable 
traces. 

7930.  About  how  much? — ^I  have  never  determined 
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79ol.  Oxide  of  iron  ? — Yes,  I  should  say  in  sulphate    •    gf^  i 
of  iron  sometimes  very  definitely,  and  in  oxide  of  iron,    o,  HdiM 
which  is  obtained  from  sulphate,  and  used  for  colouring 
of  chocolate  and  bloater  ptaste,  and  so  on,  very  strong  21  Maj 
traces  ol  arsenic,  up  to  1-lOth  or  more  grains  per  pound  o^idJ 
— ^in  oxide  of  iron  which  resulted  from  the  heating  of  the  •  ^.^^^ 
sulphate  of  iron. 

7932.  These  articles  are  all  used  for  food  materials  ? 
—Yes. 

7933.  Do  you  think  the  arsenic  which  may  thus  be 
introduced  into  tlie  food  is  liable  to  be  in  poisonous 
amounts  ? — I  think  not.  What  I  wish  mainly  to  point 
(mt  is,  at  present  it  is  not  reasonable  to  expect  absolute 
freedom.  I  would  wish  that  beer  and  food  material 
could  be  free,  but  I  do  not  see  the  possibility.  I  take, 
as  an  analyst,  the  greatest  pains  to  get  arsenic-free  Abaorptil 
materials,  and  it  is  almost  an  impossibility.  Even  of  arseni 
when  I  get  from  the  very  best  makers  pure  so-called  r^] 
arsenic-free  acid,  I,  as  a  riile,  have  to  subject  it  to  a  ^  '^^^  J 
further  process  of  purification,  and  even  when  pm'e  one 
day  it  may  be  impure  the  next,  because  I  have  found, 
with  a  number  of  mj  colleagues,  that  hydrochloric 
acid  especially  takes  up  arsenic  from  the  glass  bottles 
in  which  it  is  stored. 

7934.  Is  there  F»rsenic  in  the  composition  of  the 
glass  1 — Of  much  glass,  of  white  glass,  as  a  rule  ;  also  of 
blue  Winchester  quart  bottles,  I  have  found  in 
several  cases  acid  quite  pure  stored  in  Winicheste]! 
quarts  has  got  arsenical  from  an  analytical  point  of  view, 
not  to  an  extent  capable  of  producing  ill  effects. 

7935.  Do  you  refer  to  hydrochloric  acid,  sulphuric 
acid,  or  both? — ^To  both,  but  mainly  to  hydrochloric 
acid.  Hydrochloric  acid  seems  to  attack  the  glass  more 
than  sulphuric. 

7936.  Have  you  any  suggestion  as  to  sulphuric  acid 
brought  into  commerce  ? — •!  think  that  no  sulphuric  acid 
should  be  sold  unless  it  has  been  subjected  to  a  de-ar- 
senicating  process,  or  unless  it  is  labelled  "  arsenical." 
There  is,  I  believe,  no  great  difliculty  and  no  great 
expense  connected  witli  the  practical  removal  of  arsenic 
from  srilphuric  acid  and  ma.nufacturers  not  using  it  in 
their  own  works*,  I  tliink  ought  to  sell  it  after  it  has 
unde'rgone  a  de-arsenicating  process,  because  the  makers- 
of  sulphuric  a-cid  are  comparatively  few,  while  the 
users  of  sulphuric  acid  are  many. 

7937.  With  regard  to  sulphuric  acid  made  from  Si- 
cilian brimstone,  should  you  say  that  required  de-ar- 
senication? — ^From*  what  I  have  said  before,  it  follows 
that  I  do  not  mean  the  complete  removal,  which,  I 
beUeve  is  from  an  analytical  point  of  view  oommaercially 
impossible,  but  it  should  not  contain  more  than  a  certain 
quantity,  to  be  laid  down.  In  that  case  I  should  think 
that  Sicilian  brimstone-made  acid  would  require  in 
most  cases  no "  purification,  although  it  may  contain 
traces  of  arsenic. 

7938.  If  acid  is  not  arsenic-free  in  the  sense  you  have 
explained,  do  you  think  notice  should  be  given  by  the 
vendor  ? — I  think  it  should  be  labelled.  I  think  the  no- 
tice should  be  incumbent  on  those  who  sell  arsenical 
acid,  not  on  those  who  have  subjected  it  to  a  process. 
At  present,  if  you  buy  acid,  and  you  obtained  a  bottle 
labelled  sulphuric  acid,  it  is  almost  certainly  arsenical. 
If  you  want  it  pure  you  get  a  separate  label  "  free  from 
arsenic,"  or  "  freed  from  arsenic."  I  think  it  should  be 
the  contrary.  Sulphuric  acid  should  be  pure  unless 
the  contrary  is  notified. 

7939.  Sulphuric  acid  not  free  from  arsenic  should  be 
labelled  "  not  free  from  arsenic  "  ? — Yes,  within  limits 
to  be  laid  down. 

7940.  Are  you  of  opinion  that  a  maximum  limit  should 
be  laid  down  in  respect  to  freedom  from  arsenic  of  any 
brewed  beverage  % — Yes,  I  think  from  my  experience  in 
most  cases  now  the  amount  of  arsenic  is  somewhat  less 
than  1-lOOtli  of  a  grain  per  gallon,  and  I  think  from  the 
experience  I  have  collected  both  from  analytical  examin- 
ation of  beer  and  from  experience  with  brewers,  that 
l-lOOfh  of  a  grain  per  gallon  need  not  be  exceeded  with 
reasonable  care.  When  I  calculate  it  back  to  malt,  that 
would  come  to  about  1-lOOth  of  a  grain  per  pound  in  the 
malt,  and  I  do  not  think  that  need  be  exceeded.  In 
fact,  it  might  be  somewhat  less  at  the  preseat  time. 

7941-2.  In  the  case  of  beer  and  beer  ingredients,  a 
Committee  of  the  Society  of  Chemical  Industry  is  now 
engaged,  I  believe  ? — Yes,  we  have  appointed  a  Com- 
mittee, mainly  with  the  view  to  settle  upon  a  process 
for  the  detection  and  approximate  estimation.  We  are 
all  convinced  that  absolute  freedom  cannot  be  obtained, 
and  that  therefore  limits  will  have  to  be  laid  down,. 
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and  we  ar©  anxious  to  find  a  method  which,  s'hail 
be  easily  applicable  and  reasonably  accurate,  which 
could  be  adopted  by  all  persons  concerned. 

7943.  Can  you  give  ajiy  provisional  information  or 
opinion  regarding  tests  for  arsenic  ? — I  can  give  no  oth- 
cial  information!,  because  the  Comimitte©  has  not 
arrived  at  a  conclusion.  I  co'uld'  give  my  own  working 
and  my  own  opinion,  but  I  do  not  know  whether  that 
is  worth  having  any  more  than  that  of  any  other  analyst 
who  has  concerned  himself  with  the  question.  I  have 
personally  always  employed  the  Marsh  method  direct 
to  the  beer,  working  on  very  small  quantities  of  beer, 
hardly  ever  using  more  than  10  cc.  There  are  hardly 
any  beers  where  in  10  cc.  I  cannot  find  a  feeble  trace  of 
arsenic  under  i-igid  test  conditions.  I  think  this  test 
when  carefully  carried  out  is  the  most  sensitive  and, 
for  qufuititative  purposes,  dealing  with  traces,  the  most 
accurate  which  we  could  wish  to  have. 

7944.  Better  than  the  Eeinsch  test  ? — ^Yes,  much  bet- 
ter. The  Reinsch  test  first  requires  a  large  quantity  of 
beer,  and  is  not  so  sensitive.  In  the  second  place  it  is 
not  applicable  to  certain  ingredients.  For  instance, 
when  we  have  to  deal  with  the  cane  sugar  or  a  product 
of  the  inversion  of  cane  sugar  containing  levulose,  that, 
under  the  influence  of  the  laxge  amount  of  acid  used  in 
the  Reinsch  test,  carbonises,  deposits  a  large  quantity 
of  humus  matter,  which  prevents  the  copper  from  at- 
tacking the  arsenic.  In  fact,  an  arsenical  sugar  gives 
no  Reinsch  reaction. 

7945.  Have  you  tried  the  Bloxham  electrolytic  me- 
thod ?— No. 

7946.  Have  you  any  opinion  to  express  regarding  it  ? 
—No. 

7947.  (Sir  William  Church.)  Have  you  examined  any 
foreign  beers  ? — Yes,  a  few. 

7948.  Were  they  entirely  free  from  arsenic  ? — ^Yes,  en- 
tirely. I  sent  for  some  bottled  beer,  and  I  obtained 
some  quite  free,  which  gave  no  reactions  under  the  con- 
ditions where  I  got  a  reaction  in  English  beer. 

7949.  You  do  not,  of  course,  know  how  the  malt  was 
prepared  that  the  beer  was  brewed  from  ? — No,  and  my 
experience  with  foreign  beer  is  quite  small. 

7950.  You  have  in  your  mind  some  way  in  which 
you  think  the  whole  of  the  arsenic  might  be  retained 
in  the  aislies  of  the  ooke  ? — Experiments  are  being  made 
at  present  witih  a  pTOcess  based  om  the  same  priniciple 
as  that  which  was-  in  use  a  good  many  years  ago,  to 
retain  suliphux  in  coal  and  coke,  which  depended  on 
the  liberal  addition  of  lime  to  the  coal,  which  fixed 
all  the  sulphur,  and  I  believe  retains  much  of  the 
arsenic.  Whether  it  will  do  so  fully  I  cannot  say 
yet. 

7951.  That  is  not  likely  to  be  a  process  which  would 
give  off  fumes  which  migiit  be  found  prejudicial  from 
a  commercial  point  of  view  to  the  malt? — I  should 
think  not.  I  should  think  it  would  retain  the  suli^hur 
and  possibly  other  acid  products  of  oxidation.  But 
I  think  a  considerable  amount  of  the  arsenic  in 
malt  is  due  to  the  coal  ashes  which  fly  up,  and  that 
seems  proved  by  the  fact  that  if  I  take  a  malt  and  deter- 
mine the  arsenic  in  it,  brushing  it  well  and  cleaning 
it,  as  a  rule  the  arsenic  much  diminishes. 

7952.  That  might  arise  Irom  the  deposit  of  volatilised 
arsenic  upon  it? — It  might,  but  when  one  thinks  of 
the  immensely  small  (juantity,  especially  as  the  malt 
at  first  is  moist  and  arsenic  will  stick  to  it,  I  think 
it  is  unlikely. 

7953.  The  quantities  that  you  found  in  these  other 
materials,  caustic  soda,  sulphurous  acid,  and  sulphites, 
and  so  forth,  although  you  say  you  are  not  a  doctor, 
they  are  really  such  small  amounts  that  they  are  quite 
(negligible  ? — ^Especially  those  things^  like  sulphites  ; 
no  large  quantity  can  be  taken.  In  the  case  of  oxide 
of  iron,  which  T  may  find  in  connection  with  the 
colouring  of  confectionery,  the  amount  of  arsenic 
seemed  to  me  sometimes  appalling.  A  small  pen-knife 
point  sample  of  the  substance  gave  actually  innumera- 
ble stains  by  the  old  j\Iarsh  process,  not  by  the  Berze- 
lius  Marsh  modification.  I  could  obtain  stains  of 
arsenic  froin  a  very  tinj'  quantity  of  oxide  of  iron. 
Knowing  that  oxide  of  iron  may  go  into  bloater  paiste, 
I  have  obtained  a  good  many  samples  of  bloater  paste, 
but  I  could'  not  trace  any  arseiiic  in  them.  But  I  do 
not  think  arsenical  oxide  of  iron  should  be  used  in 
food. 

7954.  That      u^ed  as  a  colouring  material  ? — Yes. 

7955.  Do  you  know  if  it  ie  v.sed  as  colouring  material 
1:1  confectionery? — Yes,  chocolates. 


7956-8.  {I'lvfessor  Thorpe.)  Have  you  had  occasion  to  Mr. 
examine  the  dust  from  malt? — ^Yes,  a  few.  0.  Hehner 

7959.  But  only  for  the  arsenic  ?— Never  for  anything  21  M^goi 

7960.  You  have  not  pushed  your  examination  so  far  Volatile 
as  to  satisfy  yourself  it  actually  was  coal  ashes  ? — No.  arsenic  in 
1  think  such  an  endeavour  would  meet  with  many  coal, 
difliculties  because  the  dust  brushed  from  malt  is 
largely  organic  matter  from  the  malt  itself. 

7961.  But  the  determination  of  the  ratio  of  the  silica 
to  the  oxide  of  iron  and  lime  would  enable  you  to  know 
whether  it  was  actually  coal  dust? — It  might.  Many 
of  my  friends  have  taken  samples  of  ashes  from  all 
parts  of  the  malt  houses,  and  it  is  plain  in  places 
where  there  can  be  no  malt  dust  or  probably  there 
is  none,  that  the  arsenic  is  always  present,  and  is  in 
the  form  of  coal  ashes. 

7962.  I  think  the  general  impression  which  the  Com- 
mission has  gained  from  the  evidence  which  has  been 
presented  to  it  is,  that  the  arsenic  has  been  deposited 
on  the  malt  rather  in  the  form  of  volatilised  arsenious 
oxide  ? — That  was  the  early  impression  we  all  had, 
that  arsenic  volatilised  very  readily  from  the  coal 
(jr  coke,  and  of  course  it  would  condense  when  it  came 
in  contact  with  the  moist  or  cold  malt.  But  since 
we  know,  quite  contrary  to  most  people's  expectation, 
that  most  of  the  arsenic  is  not  volatile  at  all,  I  think 
it  alters  matters  more  or  less. 

7963.  If  it  is  in  that  condition,  how  would  you  get 
it  into  the  mash  tun  in  a  soluble  condition  ? — There 
is  undoubtedly  some  in  the  soluble  condition.  I  have 
made  experiments  on  malts.  I  can  wash  some  arsenic 
off  with  water  alone,  and  by  washing  with  water  and 
filtering,  I  obtain  an  arsenical  reaction.  But  one 
obtains  a  larger  quantity  if  one  washes  the  malt  with 
hydrochloric  acid.  It  is  not  all  in  the  water-soluble 
condition. 

7964.  But  the  impression  which  one  gains  from  your 
evidence  would  be  that  if  the  arsenic  be  in  the  coal 
dust  in  the  form  of  a  presumably  basic  arsenate  of 
iron,  or  perhaps  arseniate  of  lime,  it  would  be  in  an 
insoluble  condition? — Yes,  much  of  it. 

7965.  The  greater  portion  of  it? — That  which  is  in 
form  of  ash. 

7966.  Therefore,  when  the  malt  is  mashed,  by  far  Solubility  of 
the  larger  proportion  of  the  arsenic  would  remairi  sulphide  of 
insoluble? — Of  course,  we  have  to  deal  with  such  small  arsenic, 
quantities  that  it  is  very  difficult  to  be  able  to  say, 

because  a  substance  is  insoluble,  that  therefore  it  would 
not  go  into  solution  ;  we  would  call  arsenic  sulphide 
insoluble,  but  we  know  it  is  soluble  to  the  extent  of, 
say,  one  in  a  million. 

7967.  The  direct  determinations  you  have  roade  of 
1he  amount  of  arsenic  in  the  fuel  and  the  comparative 
estimations  you  have  made  of  the  amount  of  arsenic 
in  the  ash  serve  to  show  it  must  be  in  such  a  condition 
that  it  must  remain  insoluble  ? — That  which  is  in  the 
ash  I  believe  remains  mainly  insoluble,  but  not 
all  the  arsenic  is  insoluble.  There  is  a  portion  which 
is  actually  volatile,  and  which  I  believe  to  be  present 
in  the  malt  in  the  form  of  arsenious  acid. 

7968.  What  I  want  to  get  from  you  is  that  the 
amounts  which  are  present  in  the  malt,  especially  in 
those  malts  which  have  been  treated  with  dilute  acid, 
as  in  many  cases  they  have,  preparatory  to  the  exa- 
mination being  made,  do  not  really  give  us  any  clear 
idea  of  the  amounts  which  might  go  into  the  beer  ? — 
No.  If  the  chemist  obtains  a  sample  of  malt  from  a 
maltster,  he  determines  the  total  arsenic  which  he  can 
obtain  from  it. 

7969.  You  rather  led  me  to  believe  that  atjeast 
9-lOths  or  some  such  amount  remains  insoluble? — 
No.  I  hope  not  ;  not  in  the  malt.  Nine-tenths  or  there- 
abouts of  the  total  arsenic  in  the  coal  is  in  the  ash. 
I  do  not  suggest  all  the  ash  goes  into  the  malt.  On 
the  contrary,  no  doubt  in  most  cases  a  fraction,  say 
1-lOth,  bums  off,  and  probably  is  in  the  malt  in  the 
form  of  arsenious  acid. 

7970.  But  the  larger  proportion  is  in  the  form  of 
this  basic  arseniate  of  iron  or  insoluble  compound 
which  must  be  insoluble  ?— In  the  coal  ash,  but  not 
hi  Tjie  mall. 

7971.  What  makes-  it  .soluble  in  the  malt  ?— That 
insoluble  stuff  is  in  the  coal  ash,  and  the  coal  ash 
would  not  reach  the  malt  otherwise  than  as  dust,  the 
bulk  of  the  ashes  remaining  behind  in  the  furnace. 
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Mr.  7972.   But  siicli  portion  as  does  go  still  remains 

0.  Mehney;    insoluble  ? — I  suppose  it  would. 

21  May  1901.     7973.  (Chairman.)  Have  you  ever  filtered  beer  before 
^1 — testing  it  for  arsenic  ? — Never. 

beer  more  7974.  Have  you  ever  examined  the  sediment  in  the 
arsenical  bottom  of  a  beer  casic  or  bottle  s — ifes  ;  I  have  exa- 
than  the  mined  the  sediment,  which  is  mostly  yeast,  and  yeast 
liquid.  '^s  a  rule  is  more  arsenical  than  the  liquor  from  which 

it  is  deposited.  Whether  that  is  a  matter  of  precipi- 
tation or  the  yeast  assimilates  the  arsenic  and  then 
concentrates  it,  I  do  not  know. 

7975.  Have  you  found  arsenic  in  the  deposit  from 
beer  in  bottles  or  cask  ? — Not  in  bottles,  but  in  casks. 

7976.  Can  j-ou  give  any  idea  of  what  quantity  there 
may  be  in  the  sediment  of  a  cask  ? — No  ;  I  do  not 
know. 

7977.  In  a  beer  in  which  there  is  no  arsenic  discover- 
able or  only  a  minute  trace,  may  there  be  a  sediment 
more  contaminated  with  arsenic? — I  am  afraid  I  cannot 
answer  the  question  generally  ;  I  have  too  little  experi- 
ence to  say.  But  in  a  few  cases  I  have  had  sediments 
from  beer  where  in  the  sediment  the  arsenic  was  easily 
discoverable,  and  many  other  chemists  have  found  that 
the  yeast  deposited  from  the  wort  is  more  arsenical  than 
the  wort  itself.  I  may  say,  on  the  other  hand,  there  is 
often  a  disappearance  of  arsenic.  I  have  had  samples 
of  beer  in  which  I  have  carefully  detennined  the  arsenic 
and  re-examined  them  after  some  weeks,  and  the  ar- 
senic was  completely  gone.  The  same  applies  to 
exceedingly  dilute  standard  solutions,  and  the  arsenic 
can  vanish  entirely  from  these. 

7978.  In  that  case  it  must  be  deposited? — I  do  not 
know.  I  think  it  is  volatilised.  It  is  well  known 
that  certain  fungoid  growths,  penicilliums,  can  vola- 
taJise  arsenic,  giving  oil  arsenical  gases,  and  that  might 
be  an  explanation  why,  in  samples  of  beer  when  they 
are  kept,  the  arsenic  diminishes. 

7979.  That  must  be  when  they  are  kept  open  ? — Yes, 
and  when  they  go  bad. 

7980.  If  the  arsenic  volatilises  from  beer  in  a  cask, 
do  you  think  it  comes  out  into  the  air  ? — I  do  not  know. 
I  have  no  experience.   I  suppose  it  would  not  change. 

7981.  Nothing  could  get  out  of  a  corked  bottle? — No. 

7982.  (Frofessoi-  Thorpe.)  These  alkaline  carbonates 
3'ou  speak  of,  do  you  imagine  the  arsenic  you  find  in 
them  comes  from  the  sulphuric  acid  which  has  been 
indirectly  used  ? — I  believe  m  many  cases  it  does,  but 
in  other  cases  not.  I  have  some  evidence  in  the  case 
of  alkali  which  has  not  been  made  with  sulphuric  acid 
at  all.  find  where  traces  of  arsenic  could  be  found. 

7982*.  From  the  ammonia  soda  process? — Electro- 
lytic. 

7983.  Have  you  found  it  in  ammonia  soda?— I  do 
not  think  so. 

7984.  (Mr.  Cosmo  Bonsor.)  In  the  refined  sugar  and 
molasses  where  you  found  the  arsenic,  have  you  any 
:dea  of  the  process  in  which  the  arsenic  got  in? — I 
have  no  idea.  They  were  a  certain  kind  of  German 
sugars,  and  most  of  them  were  free.  I  examined  a 
certain  sugar  product  for  a  large  firm,  and  I  found 
small  traces  of  arsenic,  and  they,  being  veiy  careful, 
submitted  eveiy  kind  of  sugar  which  had  gone  into  their 
works.  They  traced  it  to  a  particular  brand  which 
always  contained  it,  to  a  particular  brand  of  sugar  from 
a  particular  refinery,  which  always  contained  traces. 

7985.  (Chairman.)  Was  that  West  Indian  sugar? — 
No.  German  beet. 

7986.  Have  you  found  arsenic  in  West  Indian  sugar? 
— I  have  never  tested  it. 

7987.  Was  your  test  for  arsenic  made  after  the  out- 
break of  this  eiDidemic  ? — Yes. 

7988.  You  had  never  tested  sugar  for  arsenic  before? 
— Never. 

7989.  (Professor  Thorpe.)  How  do  you  imagine  the 
arsenic  gets  into  sugar? — It  is  imaginable  it  came  in 
by  the  liming  of  the  sugar.  In  a  lime  kiln  it  is  likely,  I 
take  it,  that  lime  may  retain  a  good  deal  of  the  arsenic 
from  the  fuel,  and  it  might  then  come  into  sugar. 

7989.  Is  it  possible  it  comes  in  from  the  char? — 
think  it  is  imaginable,  but  it  is  not  general. 

7991.  (Dr.  Wlufelcrjge.)  Have  you  made  any  direct  ex- 
periments on  the  removal  of  arsenic  by  moulds  from 
beer? — have  not  made  any  pure  cultures,  if  you  mean 
that.    Of  course,      is  well  known  that  certain  moulds. 
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pernicillium  brevicaule,  and  so  on,  do  evolve  arsenious 

gas.    But  I  had  some  strongly  arsenical  beers  in  the  Eehner 

early  stages  of  this  poisoning  outbreak,  and  they  di-      "  " 

minished  m  arsenic.    I  kept  a  number  of  samples  of  -1  May,  1901 

less  arsenical  ones  aside,  and  let  them  get  mouldy,  and  i.-^  

the  arsenic  in  sorue  of  them  had  vanished  entirely.  ance'of^'^ 

7992.  Have  you  any  figures  to  show  the  amount  of  ar-  arsenic  from 
senic  removed  in  that  way? — ^No,  I  have  no  figures  witii  arsenical 
me,  but  the  amount  in  the  original  beer  was  something  '^eer. 

less  than  l-30th  of  a  grain  in  those  samples  I  put  aside. 

7993.  In  some  instances  the  whole  of  that  disap- 
peared ? — Yes. 

7994.  (Chairman.)  How  had  it  been  kept  ? — Tliey  were 
kept  in  sample  bottles,  probably  badly  stoppered.  Tiie 

beers  had  gone  sour,  and  were  put  aside  on  the  shelf.  ^ 

7995.  Glass  stoppers  ? — No, corks.  The  cork  had  been 
jralled  out,  and  no  doubt  was  perforated  and  damaged. 

7996.  (Dr.  Wliitelegge.)  Have  you  formed  any  opinion  Qygj.|.j(jjj  - 
as  to  the  state  in  which  arsenic  is  ijresent  in  beer  ? —  combin^ion 
No,  i  have  made  some  experiments  to  see  the  state  in  arsenic 
which  it  might  be  present.    I  had  some  samples  of  beer  ^itj,  organic 
which  were  highly  arsenical,  and  I  tried  whetlier  any  of  matter  o{ 
the  arsenic  was  m  a  volatile  condition,  but  none  of  it  beer, 
v/as  volatile.    I  distilled  and  examined  the  distillate. 
I  found  no  volatile  arsenic. 

7997.  You  have  not  formed  any  opinion  whether  it 
is  an  organic  combination  or  not? — ^I  have  not  formed 
any.  x  do  not  see  any  way  of  ascertaining  it  with  tlie 
small  traces  with  which  we  have  to  deal. 

7998.  Would  you  say  as  a  chemist  it  is  unlikely  it 
would  be  an  organic  combination  ? — ^No,  I  think  very 
likely  it  is  an  organic  combination. 

7999.  Would  that  mean  in  chemical  combination  with 
an  organic  substance,  or  simply  that  the  arsenic  behaved 
differently  because  of  the  presence  of  organic  matter  ? 
— I  can  imagine  that  in  a  liquid  like  beer,  where  there 
is  a  good  deal  of  fungoid  life  going  on,  the  arsenic 
might  entirely  go  into  organic  combina.tion. 

8000.  You  gave  us  some  suggestions  as  to  the  amount 
of  arsenic  which  might  be  regarded  as  negligible  in  beer 
and  in  malt,  1-lOOth  of  a  grain  per  gallon  and  3  lOOth 
of  a  grain  per  pound  of  malt.  Haye  you  any  similar 
standard  in  mind  as  regards  sulphuric  acir!  ? — I  iiave 
made  a  calculation  which  I  have  not  in  my  mind,  but 
when  one  calculates  how  much  sulphuric  dcid  might  be 
used  in  the  manufacture  of  glucose,  for  instance,  say  3 
or  4  per  cent.,  it  may  be  that  sulphuric  acid  can  be 
strongly  arsenical  before  it  could  introduce  so  laiich  ar- 
senic as  1-lOOth  of  a  grain  into  a  pound  of  glucose. 

8001.  And  you  would  make  your  calculation  with  this 
data  ? — ^Yes. 

8002.  Is  the  Committee  of  the  Society  of  ChemicaL 
Industry  a  large  Committee  ? — It  is  a  Committee  of  7, 
I  think.  It  is  mainly  an  analytical  committee  ;  it  is 
not  a  committee  to  lay  down  limits  of  standards,  which 
are  expected  from  this  Commission. 

8003.  It  is  a  committee  of  research  ? — Yes  ;  to  get  at 
the  best  method  of  determining  arsenic  and  detecting 
it  in  different  substances.    May  I  add  also  at  the  same  compounds 
time  that  as  far  as  the  Reinsch  process  is  concerned  the  of  arsenic 
Reinsch  process  will  not  discover  arsenic  in  some  would  not 
organic  combinations.     Cacodylic  acids  or  cacodylates  react  to 
give  no  Reinsch  reaction,  whereas  the  Marsh  process  Iteiiich,  bnl 
shows  them  as  readily  as  inorganic  arsenic.  M^^d  test 

8004.  Are  all  the  members  of  the  Committee  working  ' 
with  the  Marsh  process  ? — I  do  not  know.  Eacli  works 
at  present  on  his  own  lines  on  samples  which  are  made 
up  by  some  of  us  unknown  to  the  others,  and  even  the 
persons  who  make  them  up  get  them  changed  by  tlie 
others,  so  that  v.'e  are  all  at  present  working  on  samples 
of  unknown  comnosition.  We  propose  to.  collect  all  the 
ciata  ana  compare  them,  aiici  select  that  jDrocess  which  i^ 
giving  the  most  accurate  results.  I  know  a  good  many 
work  with  the  Marsh  process. 

8005.  These  researches  will  be  published  in  the  form 
of  a  Report,  I  suppose  ? — That  is  the  intention. 

8006.  May  we  expect  that  at  an  early  date  ? — It  de- 
pends how  long  the  Commission  is  sitting. 

8007.  There  is  no  intention  to  report  early? — No,  we 
intend  to  report  as  soon  as  possible,  but  the  Committee 
is  a  committee  of  busy  men,  and  works  very  slowly. 

8013.  You  are  an  analyst  under  the  Sale  of  food  and 
Drugs  Act  for  several  districts? — ^Yes. 

8009.  Do  you  advise  the  local  authoriti«B  in  these 
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districts  as  to  the  steps  tliey  ought  to  take  under  tJie 
Sale  of  Food  and  Drugs  Act  ? — Sometimes. 

8010.  'Not  in  all  cases  ? — You  mean  in  reference  to 
arsenic  in  beer? 

8011.  Speaking  generally,  do  you  advise  or  do  you 
merely  deal  with  the  samples  they  send  you  1 — ^^Vs  a  rule, 
I  deal  with  samples  they  send  me.  I  carefully  refrain 
from  giving  any  advice  as  to  what  they  ought  to  do,  be- 
cause I  do  not  want  to  pose  as  a  prosecutor,  but  if  they 
directly  apjjly  to  me,  I  give  them  advice. 

8012.  And  some  do  apply  to  you  ? — Sometimes. 

8013.  Have  you  received  samples,  for  example,  of  the 
bloater  paste  of  which  you  told  us  ? — Yes.  I  advised 
Ihem  as  we  were  searching  for  arsenic.  Some  time 
before  this  outbi'eak  in  beer  we  were  examining  many 
substances  for  arsenic.  There  were  a  number  of  cases 
in  the  police  courts  against  vendors  who  sold  arsenical 
sodium  phosphate,  and  from  that  I  went  a  little  deeper 
into  the  matter  and  got  a  large  number  of  drugs  col- 
lected, and  I  examined  these  for  arsenic,  but  1 
found  nothing  so  serious  as  was  i^resent  in  that  sample 
of  sodium  phosphate  whicli  was  the  subject  of  the 
police  court  proceedings. 

8014.  How  much  was  there  in  the  sodium  phosphate  ? 
— I  do  not  remember.  It  was  a  large  quantity  ;  if  I 
remember  right,  1  per  cent. 

8015.  You  found  arsenic  in  samples  of  bloater  paste 
submitted  to  you  officially? — No.  I  found  arsenic  in 
samples  of  oxide  of  iron  which  had  been  sent  to  ine 
by  clients  in  the  trade  for  coluuring  food  materials,  aiul 
then  I  stopi^ed  that  as  soon  as  I  could.  I  advised  them 
not  to  use  any  article  of  the  kind,  and  wrote  to  some 
of  my  county  authorities  about  the  matter  suggesting 
tliat  it  might  be  well  to  look  into  it. 

8016.  But  the  results  were  negative  ? — Yes. 

8017.  Were  the  results  alike  negative  in  the  other 
samples  examined  with  the  same  object? — ^Yes. 

8018.  You  mentioned  chocolate  and  other  forms  of 
confectionei-T  ? — I  have  not  had  any  from  my  districts 
from  the  police.  I  have  had  some  from  the  trade.  The 
quantities  of  oxide  of  iron  used  are  very  small. 

8019.  Are  samples  of  sweets  and  golden  syrups  sub- 
mitted to  you  ? — Yes. 

8020.  Do  you  examine  them  for  artificial  glucose? — 
Yes.  We  have  examined  golden  syrups  for  some  years 
past  for  glucose,  and  there  have  been  very  many  pro- 
pecutions  for  the  sale  of  golden  syrup  consisting  more  or 
less  of  glucose,  but  sweets  have  practicallj-  not  been 
examined  for  glucose,  becaiise  the  term  "  sweets  "  seems 
to  be  a  very  indefinite  one,  and  there  are  practically  no 
sweets  without  glucose. 

8021.  If  you  find  glucose  in  golden  syrup,  do  you  re- 
port it  as  an  adulteration  ? — Yes,  and  I  have  reported  it 
as  an  adulteration  in  jams.  I  have  had  some  prosecu- 
tions lately  against  vendors  of  jams  using  glucose 
without  acknowledgment. 

8022.  In  any  of  these  oases  have  you  found  arsenic? 
■ — Never.  I  found  traces  of  arsenic  in  sweets,  but 
nothing  very  serious — in  cheap  sweets. 

8023.  Have  all  your  authoi-jties  sent  samples  of  beer 
to  you  for  examination  for  arsenic  ? — Yes  ;  all. 

8024.  Was  it  the  practice  prior  to  the  Manchester 
outbreak  to  examine  samples  of  beer  for  arsenic? — No; 
it  never  entered  anybody's  mind. 

8025.  Wliat  is  the  largest  amount  of  arsenic  you  found 
in  tlie  beer  saauples? — 1-05  grains  per  gallon. 

8026.  How  much  beer  was  sent  to  you  as  a  sample  ? 
—As  much  as  I  asked  for.  If  I  got  too  little,  I  would 
aisk  them  to  send  miore ;  but,  as  a  rule,  I  got  about  a 
pint. 

8027.  Did  you  instruct  tlie  officers  of  the  Local  Autho- 
rity as  to  the  araoujit  to  be  taken  as  a  sample? — No. 
If  I  got  too  little  I  would  say — you  must  buy  more.  I 
always  do  witli  as  little  as  I  can,  because  the  inspector 
diould  purchase  samples  as  much  as  possible  in  the  ordi- 
nar\-  way  of  family  trade. 

8028.  Are  samples  of  beer  still  being  submitted  to 
you  ? — Yes  ;   I  have  some  now. 

8029.  Do  you  still  find  .small  traces  of  ai-senic? — Al- 
most invariably. 

8030.  But  nothing  approaching  the  quantity  you  gave 
me  just  now-? — When  I  have  less  than  one-hundieubii 
of  a  gra'n  per  gallon  it  ia  my  jwaotice  vo  report  t«i  tuv 
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authorities  that  it  contains,  in  my  opinion,  an  insignili- 
oant  trace. 

8031.  If  it  contains,  let  us  say,  one-thirtieth  of  a  grain 
per  gallon  ? — I  would  report  that  it  contains  an  undue 
proportion  of  arsenic. 

8032.  Would  you  forward  a  certificate  which  could  be  Arsenic  in 
made  the  basis  of  proceedings,  in  that  case? — I  would  beer  now 
now.      I  did  not  at  first.      At  first  there  were  many  lire  wed, 
samples  with  one-thirtieth  of  a  grain,  and  when  I  waa 

asked  I  suggested  the  vendor  should  be  notified.  In 
fact,  the  vendors  were  treated  very  gingerly  at  first,  as 
anany  of  them  were  quite  aiS  innocent  as  the  analysts 
themtselves.  But  at  a  later  stage  they  were  ^vamed, 
and  prosecutions  were  instituted  in  some  cases. 

8033.  WQiat  is  the  sanallest  amount  for  which  prose- 
cutions have  been  .nstituted  in  your  district? — I  don't 
know. 

8034.  Anything  less  than  one-thirtieth  of  a  grain  ? — 
No.  I  believe  there  have  been  some  prosecutions  in 
Nottingham  for  about  "05.  In  many  cases  I  do  not 
know  when  there  is  a  prosecution  ;  but  I  have  given 
certificates  which  could  be  used  for  prosecutions.  But 
one-thirtieth  of  a  grain  would  be  rather  rough  on  the 
vendor,  I  think 

8035.  Did  all  your  authlorities  send  samples  ? — They 
have,  yes. 

8036.  Varying  verj-  much  in  number? — ^Yes. 

8037.  Varying  to  an  extent  that  cannot  be  explained 
plained  by  the  population  or  any  consideration  of  that 
kind '! — These  matters  have  got  very  much  better  :n  the 
last  few  yeans.  The  Local  Government  Board  have 
more  sharply  looked  after  counties  and  districts  which 
do  not  work  the  Sale  of  Food  and  Drugs  Act.  It  is 
a  very  different  state  of  things  from  what  it  used  to  be. 
There  are  still  a  few  dLstr/.cts  which  work  reluctantly, 
ibut  the  bulk  of  tliem  have  vastly  improved  siince  the 
Committee  of  the  House  of  Commons  some  years  ago 
inquired  into  the  matter. 

8038.  You  mean  generailly,  and  not  with  particular 
reference  tto  beer  samples?' — Generally. 

8039.  Can  you  say  what  action  the  Local  Governaneiit 
Board  took? — Tire  Local  Government  Board  sent  a  cir- 
cular to  all  aiithoiities,  drawing  their  attention  to  ar- 
ticles whicli  m'ght  contain  glucose,  and,  consequently, 
arsenic,  at  an  early  stage  of  this  outbreak. 

8040.  That  followed  the  Manehe.ster  experieuL'e  ? — 
Yes. 

8041.  But  I  understood  you  to  refer  to  something 
earlier  following  on  a  Committee  of  the  House  of  Com- 
inoms  ?— Yes.  The  Local  Governiinent  Board  for  years 
have  been  in  commiurrication  with  authorities  tliat  d'l 
not  work  the  Sale  of  Food  and  Drugs  Act  sufficiently 
rigorously,  in  the  op'nion  of  the  Local  Government 
Board.  At  that  time  there  exisited  no  power  to  com- 
pel them  to  work,  but  now  under  the  new  Act  of  1899 
there  is  a  provis'on  which  enables  the  Local  Govern- 
ment Board  or  the  Board  of  Agriculture  to  interfere 
and  to  take  samples  at  the  expense  of  the  Local  Autho- 
rities. 

8042.  In  default  of  the  local  authority  has  tliat  been 
done? — I  have  not  heard  of  a  case. 

8043.  (Professor  Thorpe.)  Lord  Kelvin  desires  me  to 
ask  you  a  little  more  about  the  organic  combinations  of 
arsenic.  Have  you  in  your  mind  anything  more  clearly 
as  to  the  form  of  oi'ganic  combination  of  arsenu;? — I 
have  not.  I  believe  from  the  fact  that  arsenic  vanishes 
from  liquid  like  beer  it  can  only  vanish  in  an  organic 
form.  I  have  never  smelt  any  arsenical  odour  even  in  a 
highly  arsenicated  beer. 

8044.  Do  you  mean  you  have  not  smelt  anytliing  like 
diethyl  arsine  ? — -No.  I  have  carefully  looked  out  for 
that  and  have  never  smelt  anything,  and  yet  the  arsenic 
vanishes  not  only  from  th©  beer,  but  from  a  very  dilute 
standard  solution  when  it  becomes  mouldy.  I  have 
taken  the  mould  out  of  a  standaird  solution,  and  oar 
trace  no  arsenic  in  the  mould  itself. 

8045.  But  in  the  penicillium  hrevicaulc  it  was  found 
that  the  arsenic  was  assimilated  by  the  moulds —  Yes. 
and  ordinary  yea.s-t  does  it.  But  penicillium  hreviamle 
produces  a  volatile  arsenic  compound  which  yeast,  so 
far,  is  not  known  to  do. 

8046.  Would  tlie  common  mould,  the  ot/her  penicH- 
iium,  assimiliate  arsenic  like  the  brevieaulel — I  do  not 
kji/nw. 
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Mr.  8047.  In  beer,  bread,  potatoes,  or  anything  of  that 

0.  HeJvier.    kind   it   is    not   hrevicaulel — No;    it   is  penicillium 

  (jlaucum. 

21  May  1901.  3043  ij^.  the  particular  instance  you  cited  where 
the  arsenic  disappeared,  was  there  a  mould  present  ? — 
Yes.  I  have  never  had  any  pure  culture,  and  so  I 
have  not  examined  it  carefully.  On  a  number  of 
occasions  I  have  had  to  make  standard  mirrors  for 
various  friends,  and,  using  always  the  same  solution,  I 
noticed  that  the  mirrors  were  getting  feebler  and 
feebler,  and  on  making  a  fresh  soluition  again,  tlie 
ordginal  mirrors  were  once  miore  obtained.  If  I  let 
thiat  solution  stand,  the  arsenic  vanisihed  completely 
from  it. 

8049.  "Wlien  the  ax^senic  is  in  the  beer,  before  the 
mould  does  its  work,  do  you  imagine  that  the  arsenic 
is  in  any  organic  oomibination  ? — I  should  not  be  sur- 
prised if  it  partly  were. 

8050.  In  what  form,  do  you  imagine  it  might  be? — ■ 
I  do  not  know.    I  can  hardly  give  a  theory. 

8051.  But  it  is  not  anytlidng  analogous  to  cacodyle 
or  diethyl  arsine? — ^No. 

8052.  These  you  tell  us  would  not  be  recognised  by 
the  Reinsch  test? — It  is  not. 

8053.  These  arsemcated  beers  do  give  a  strong 
Heinsch  reaction  1 — They  do. 

8054.  Would  not  that  indicate  that  the  arsenic  was 
either  in  the  fomi  of  arsenious  acid  ? — ^Yes.   On  the  other 


hand,  I  have  made  many  comparative  experiments  be-  jf^ 
tween  the  Reinsch  and  the  Marsh,  'and  I  always  got   0.  Hehntr. 
a  stronger  indication  with  the  Miarsh  than  witli  the  - — - 
Reinsch.    Whether  that  is  the  fault  of  tlie  process  '-^  May  1901, 
which  does  not  allow  the  whole  of  the  arsenic  to  be 
deposited,  or  whether  it  is  due  to  a  portion  of  arsenic 
being  in  a  condition  that  it  cannot  be  deposited  on  the 
copper  I  do  not  know,  but  the  Miarsh  process  gives  a 
larger  yield  than  the  Reinsch  process. 

8055.  In  the  quantitative  estimation  of  the  arsenic  Destrnctioa 
do  you  find  it  is  necessary  to  break  up  the  organic  of  organic 
matter? — No,  quite  unneoessairy.    I  have  made  many 


experiments  by  adding  to  beers  Which  were  obtained  ^ndesut. 
as  pure  as  they  could  be  obtained — in  fact,  I  bought 
some  of  tliese  Continental  beers  about  which  I  was 
asked,  in  order  to  get  pure  beers — I  added  arsenic  to 
the  beer  and  recovered  it  back  again  by  the  Marsh 
process  which  I  ns© — I  got  an  amount  in  the  shape  of  a 
mirror,  as  if  it  had  been  an  aqueous  solution. 

8056.  And  you  think  it  is  not  necessary  to  treat  the 
beer  with  the  drastic  method  of  chlorate  of  potaah  and 
hydrochloric  acid? — Not  only  not  necessary,  but  even 
dangerous.  I  know  that  glass  is  often  conitaminiated 
with  arsenic,  and,  thereflore,  the  less  drastic  the 
measures  are  which  we  have  to  take,  the  better. 

8057.  You  mean  that  the  m;aterdals  used,  as  well  as 
the  glass  vessels  in  'which  the  operation  is  carried  on, 
may  contribute  to  the  amount  of  ai-senic  which  is 
found? — ^They  miay. 
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8058.  {Chairman.)  You  were  Member  of  Parliament 
for  Norfolk  from  1865  to  1885  ? — ^Yes,  with  the  exception 
of  a  short  period  in  the  year  1880,  when  I  lost  my  elec- 
tion by  one  vote,  and  I  was  out  for  a  few  months. 

8059.  And  you  took  part  in  the  work  of  the  Local 
Go\'ernment  Board  ? — I  was  Parliamentary  Secretary  to 
the  Local  Government  Board  in  1874  and  1875. 

8060.  You  were  Chairman  of  the  Adulteration  Com- 
mittee of  the  House  of  Commons  in  1875? — Yes. 

8061.  And  you  served,  I  believe,  on  the  Beer  Materials 
Committee? — ^Yes,  for  2^  years,  and  I  attended  every 
sitting  of  the  Committee  with  the  esxjeption  of  the  last 
two,  when  they  were  considering  the  Majority  Report. 
I  heard  all  the  evidence. 

8062.  You  have  been  engaged  in  farming  for  many 
years  ? — ^Sixty  years. 

8063.  You  were  appointed  last  April  to  represent  the 
Central  Chamber  of  Agriculture  before  this  Royal  Com- 
mission?— Yes,  in  conjunction  wiitli  Mr.  Henry  Stopes. 

8064.  Have  you  any  scientific  knowledge  of  or  prac- 
tical acquaintance  with  brewing  or  malting? — ^None 
whatever. 

8065-  You  wish  to  direct  attention  to  the  Minority 
Report  of,  your  Oommittee  on  Beer  Materials? — ^I  do 
very  respectfully  urge  you  to  consider  my  recommenda- 
tions, which  I  think  the  members  of  the  Commission 
have  had  before  them. 

8066.  Are  you  stiU  of  opinion  that  there  are  some 
ztAlt  substitutes  injurious  to  health  ? — ^I  believe  so. 
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8067.  Do  you  believe  that  they  are  deleterious  to 
health? — I  believe  some  of  them  are  deleterious  to 
health. 

8068.  Some  are  deleterious  and  some  are  not  ?- — Some 
are  not.  Some  malt 

8069.  You  believe  that  some  glucoses  are  not  dele-  i„,-uriQ^g  to 
terious  ? — ^I  should  think  that  some  of  tlie  sug?,/s  are  not  iie^llh. 
deleterious. 

8070.  But  glucose  in  particular  you  thisk  so  ? — I  think 
from  the  evidence  that  we  had  before  tlie  Committee  the 
manufacture  of  glucose  is  questionable  as  to  the  mate- 
rials used. 

8071.  With  proper  materials,  do  you  consider  it  would 
be  necessarily  deleterious  to  health  ? — No,  not  with 
proper  materials.  I  think  it  would  be  cheating  the 
public,  but  certainly  not  injuring  their  health. 

8072.  Had  the  Minority  Report  of  the  Beer  Materials 
Committee  been  acted  upon,  would  that  have  made  any 
dififerenee  in  respect  to  the  Manchester  poisoning  ? — I 
think  if  that  report  had  been  acted  upon  it  is  quite  pos- 
sible the  Manchester  poisoning  case  might  have  been 
averted. 

8073.  In  what  respect  do  you  think  the  contamination 
by  arsenic  would  have  been  avoided  if  that  report,  had 
been  acted  upon  ? — 'By  a  proper  supervision  of  the  mate- 
rials of  which  beer  is  composed. 

8074.  With  regard  to  the  action  of  the  Excise  officials 
or  the  authorities  at  Somerset  House,  do  you  consider 
that  that  action   has  been  a  safeguard  to  the  public 
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he-alth  ? — A  very  good  safeguard  to  tiie  revenue,  bui  a 
very  poor  safeguard  to  the  public  health. 

8075.  Has  it  been  any  safeguard  at  ail  to  the  con- 
isiuner's  interest? — I  cannot  say  it  has  been,  because 
they  were  of  opinion  in  the  evidence  that  was  given  be- 
fore the  Committee  that  there  was  notliang  deleterious 
used  in  the  manufacture  of  beer.    Experience  has  proved 

"  the  contrary. 

8076.  Do  you  consider  a  court  of  reference,  such  as  is 
referred  to  on  page  10  of  your  repoi-t  of  the  Beer  Mate- 
rials Committee,  should  be  speedily  established? — I  do. 
It  was  a  recommendat.on  of  the  Parliamentary  Coi'" 
mittee  on  the  Adulteration  of  Food  Products,  and  Iquitt^ 
endorse  that  recommendation.  I  think  that  a  court,  of 
reference  composed  of  competent  experts  and  soun^i 
business  men  should  be  established  for  fixing  the  stan- 
dards of  purity  and  deciding  other  points  arising  under 
the  Sale  of  Food  and  Drugs  Act. 

8077.  You  consider  that  guarantees  from  growers  of 
barley  or  otlier  produce  are  not  desirable  think  it 
would  be  perfectly  ridiculous  on  the  part  of  a  farmer  t-o 
give  a  guarantee  about  his  barley.  If  I  was  a  maltster  I 
should  not  give  any  further  guarantee  than  to  say  I  had 
used  tlie  best  fuel,  and  if  I  were  a  hop-grower  I  should 
say  I  had  used  all  good  materials  in  the  drying  of  my 
hops.    I  should  not  say  anything  else. 

8078.  What  have  you  to  say  on  the  opinions  of  chemi- 
cal experts  and  others,  some  of  whom  were  appointed  on 
the  Committee  by  the  Manchester  Central  Brewers' 
Association? — Some  of  those  gentlemen  also  gave  evi- 
dence before  the  Beer  Materials  Co'mmiititee.  and  they 
convinced  the  majority  of  that  Committee  that  no  in 
gredients  harmful  to  health  were  used  in  brewing. 
Now,  from  this  further  investigation  they  seem  to  be- 
lieve that  almost  every  ingredient  used  in  bi'ewing  is 
more  or  less  poisonous.  It  seems  to  me  to  be  this  :  tha-t 
they  can  prove  anything  when  they  hke.  and  they  can 
prove  nothing  when  they  desire  to  do  so.  The  effect 
upon  farmers  and  others  is  that,  as  these  luiitinual 
scientific  scares  are  proved  mostly  to  be  wrong,  when 
there  is  anj-  real  sound,  scientific  discovery  they  are 
very  slow  to  believe  it.  I  think  that  is  a  very  sad  thing 
for  us,  and  for  the  country  generally. 

8079.  Did  the  chemical  experts  sugge^^t  it  is  impos- 
sible by  analysis  to  ascertain  of  what  materials  beer  is 
composed  ? — Moat  of  them  did,  at  any  rat«  ;  one  or  two 
on  the  other  side  said  they  could  discover  any  large 
adulteration,  and  they  could  also,  they  thought,  discover 
adulteration  even  in  smell  quantity. 

8080.  Did  they  think  that  substitutes  used  by  brewers 
were  harmless  ? — They  did.  and  the  majority  of  the  Com- 
mittee did. 

8081.  Have  you  read  the  report  recently  issued  by  the 
exrpert  committee  of  the  Manchester  Central  Brewers' 
Association? — I  have  read  all  that  which  refers  to  barley 
and  hops  and  farming. 

3082.  Did  that  expert  committee  make  any  statement 
with  reference  to  beer  materials? — I  suppose  it  did,  but 
I  have  not  taken  any  particular  notice  of  that.  I  went 
mainly  oh  what  they  said  about  the  soils,  the  manures, 
and  barley.  I  have  the  authority  of  Dr.  Voelcker, 
the  chemist  of  the  Royal  Agricultural  Society,  to  say 
there  are  sundry  soils  which  naturally  contain  arsenic. 
With  regard  to  manures,  I  have  never  heard  any  ohargt. 
brought  against  superphosphate  until  quite  recently. 
With  the  permission  of  the  Commission  I  should  like  to 
read  a  short  extract  from  a  letter  I  have  received  from 
Mr.  Tom  Brown,  the  managing  director  of  the  West  Nor- 
folk Farmers'  Manure  Company,  in  which  he  says  that 
more  than  forty  years  ago,  when  tJiey  first  began  to  use 
sulphuric  acid  for  dissolving  bones  and  coprolites,  ''boxes 
of  soil  were  sprinkled  with,  arsenious  acid  in  various 
quantities,  and  vegetable  seeds  sown,  in  some  case'' 
immediately  after  the  dressing  of  arsenic,  in  other  cases 
a  week  or  a  month  or  three  months  after  the  arsenic  was 
applied.  When  the  seeds  were  sown  immediately  after 
the  arsemc  was  applied,  the  plants  perished,  but  when 
the  seeds  were  sown  a  month  or  two  afterwards  the  plants 
crew  apparently  with  no  hindrance.  The  conclusion 
arrived  at  was  that  the  arsenic  had  taken  an  insoluible 
form  not  available  to  the  plant.  The  plants  tliat  grew 
were  removed  and  treated,  some  in  a  gresn  state,  others 
dry,  and  burnt  in  a  hooded  crucible,  and  in  no  case  was 
any  arsenic  detected.  Dr.  Plowright,  of  Lynn,  and  Mr. 
Hamlet,  now  the  superuifcenucoit  of  the  iNew  South 
Wales  chemical  laboratory,  shared  the  labour  oi  these 
I  experiments  with  me.  I  did  not  think  at  the  time  that 
I  they  were  of  any  public  value.    They  were  undertaken 
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jf  the  chairman  of  this  ■'■cmpany,  and 
none  of  us  thought  them  of  sufficient  scientific  interest 
to  puolish  them.  ' 

8083.  {Sir  11' ilUam  Hurt-Dyke.)  What  date  is  that?— 
That  Is  about  forty  year^  ago. 

8084.  About  1861  i'— Yes ;  then  he  goes  on  to  say,  "  It 
would  be  easy  in  this  neighbourhood  to  point  to  a  verj' 
large  acreage  where  as  much  as  lOcwt.  per  acre  of  super 
phosphate  has  been  applied,  to  my  knowledge,  four  u 
not  five  times  duru!g  the  last  ten  years,  it  therefore 
the  arsenic  ajvd  superphosphajte  could  be  absorbed  by  the 
potato  crop,  it  would  require  a  very  small  amount  of 
labour  to  isolate  the  arsenic  in  the  tubers  grown  in 
such  soils.  The  'Lancet'  commissioner  can  end  the 
matter  in  a  few  hours  whenever  he  pleases  by  testing 
vegetable  substances  grown  with  supeiphospliate."  It 
is  a  very  common  f)i'actice  indeed  in  the  ¥ens  where 
potatoes  are  grown  to  apply  as  much  as  half  a  ton  of 
snperphosph  ite  per  acre. 

8086.  And  sometimes  more? — -Sometimes  one  tou, 

8086.  (Chainnan.)  One  ton  to  the  acre' — Que  ton  to 
the  acre.  The  potatoes  are  actually  on  the  manure.  I 
have  seen  them  taken  up  with  portions  of  the  mamire 
adhering  to  them,  and  I  have  never  heard  of  anybody's 
internal  laboratory  saying  there  was  arsenic  in  them. 
With  regard  to  superphosphate  as  applied  to  roots, 
niue-tenths  of  the  sitperphosphates  used  in  our  county  is 
used  for  the  prcxiuction  of  root.3.  I  suppose  the  arsenic 
ought  first  of  all  to  go  into  the  turnip,  then  tlirough  the 
sheep,  then  into  the  barley,  and  then  through  certain 
malting  and  brewing  processes  ;  but  I  should  have 
thought  that  the  sheep  would  have  been  the  first 
animal  to  take  any  bad  effects  from  the  arsenic.  I  never 
heard  of  it. 

8087.  Do  you  know  if  potatoes  or  turnips  have  been 
ever  tested  for  arsenic  ? — I  do  not. 

SOt'S.  Have  you  known  cattle  or  sheep  affected 
Not  from  eating  malt  culms  or  sproutings. 
I  had  some  lambs  go  wrong,  ten  of  them 
eating  the  flower  of  some  thousatrd-hesided  kale.  I  was 
very  de.sirous  of  checking  the  disorder,  and  I  had  the 
greatest  difficulty  in  getting  malt  culms.  However,  I 
got  half  a  ton,  ar.  1  I  have  n'ft  lost  a  lamb  since.  The 
difficulty  1  experienced  in  getting  these  malt 
culms  shows  how  very  generally  they  are  used, 
an  1  how  much  thev  are  j)rized  by  stock-owners 
and  farmers.  I  have  a  letter  here  from  Dr. 
Stulzer,  the  Professor  of  Agricultural  Chemistry 
in  the  University  of  Konigsberg,  and  his  con- 
clusion is  this,  "  From  these  figures  it  would  appear 
that  we  have  to  deal  with  such  very  minute  quantities 
that  there  cannot  be  any  ciuestion  whatever  of  poisoning 
the  plants  through  arsenic,  and  of  cotirse  there  cannot 
be  any  question  of  poisoned  malt  and  beer  through  the 
soil,  even  if  it  could  be  proved  that  plants  are  entirely 
insensible  to  the  poisonous  action  of  arsenic,  which, 
however,  as  we  mention  above,  is  not  the  case."  I  be- 
lieve he  is  a  GtsTman  chemist  of  vei-y  high  authority. 

8089.  Do  you  think  beer  ought  to  come  under  the 
operation  of  the  Food  and  Drugs  Act  of  1375  ? — ^I  do. 
As  I  was  chairman  of  the  Adulteration  Committee  upon 
vdiich  the  Food  and  Drugs  Act  was  foundcii,  I  may  say  „ 
that  we  wished  to  bring  beer  into  that  Act,  but  we 
found  we  could  not  do  so,  as  there  was  no  legal  defini- 
tion of  what  was  beer. 

8090.  (Sir  WiUinm  Hart-Dyke.)  As  to  whether  it  was 
food  or  drink  ? — No  ;  what  it  was  composed  of.  The 
report  which  I  drew  up  was  generally  considered  to 
be  satisfactorj'.  inasmuch  as  the  public  were  asstired, 
that  they  were  cheated  and  not  poisoned.  But  it 
appears,  in  the  case  of  beer,  that  they  have  been  both 
lately. 

8091.  (I  'liairnian.)  Would  you  propose  any  official  defi- 
nition of  beer? — I  would.  I  would  suggest  the  passing  of 
the  Bill  which  is  now  before  Parliament,  and  which  de- 
tines  what  beer  should  be.  It  is  said  not  to  be  a  "  Pure 
Beer  Bill."  That  is  quite  true,  but  it  is  a  declaration 
and  a  definition  of  what  beer  should  be,  and  I  think  it 
would  be  very  disrespectful  on  the  part  of  the  promoterB 
of  that  measure  if  they  .haid  attempted  to  legislate  upon 
the  question  of  arsenic,  or  adulteration  in  beer,  when 
those  CjUPstions  were  specially  committed  to  this  Oom- 
mission.  I  thinik  they  were  perfectly  justified  in  not 
mission.    I  think  they  were  perfectly  justified  in  not 

8092.  You  prepared  the  report  of  the  Committee  on 
which  the  Sale  of  Food  and  Drugs  Act  was  founded? — 
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I  did,  ^and  I  was  also  principally  employed  witli  the 
Local  Government  solicitors  in  drawing  up  that  Act 
2«  T„PPiO((i   ^®  ^^''^  difficult  to  define  what  adulteration 

'  "i.^an,  but  we  said  that  the  "  nature,  substance, 

and  quahty  of  the  article  "  demanded  by  the  customer 
should  be  given,  and  that  I  believe  has  been  generally 
a  successful  definition  of  adulteration.  I  have  also 
had  very  considerable  experience  in  investigating  sewage 
farming,  for  I  was  appointed  as  a  Departmental  Com- 
inittee  with  Sir  Robert  Rawlinson,  the  Chief  Inspector 
of  th©  Local  Government  Board,  to  investigate  all  the 
systems  of  sewage  in  Great  Britain  and  on  the  Con- 
tinent. Anyone  who  knows  anything  about  sewage 
knows  perfectly  well  that  th©  most  filthy  substances 
are  used  for  the  purpose  of  irrigation  over  the  soil,  and 
very  frequently  over  the  vegetables,  and  grass  growing, 
but  I  never  heard  of  any  disaster  or  poisoning  happen- 
ing to  stock  eating  that  grass  or  from  the  milk  produced. 

8093.  Do  you  consider  the  present  Beer  Bill  or  some 
such  measure  should  be  passed  1—1  respectfully  enter- 
tain th©  hope  that  this  Commission  will  report  in  favour 
of  some  such  measure.  I  have  had  the  opportunity  of 
reading  carefully  through  My.  Stopes'  evidence,  and  I 
■entirely  agree  with  all  that  I  know  in  it,  and  I  believe 
in  a  great  many  things  he  will  say  which  I  do  not  pre 
tend  to  know. 

8094.  {Sir  William  Hart-Dyke.)  You  have  had  special 
expei-ienc©  not  only  as  a  farmer  but  as  a  barley  grower  ? 
— I  have. 

8095.  East  Anglia  is  particularly  favoured  in  that 
regard  ;  the  lightness  of  the  soil  is  in  favour  of  growing 
what  is  called  a  good  sample  of  malting  barley? — We 
consider  we  can  grow  the  best  barley  in  the  world. 

8096.  You  urge  that  had  your  Minority  Report  been 
acted  upon  this  disaster  at  Manchester  might  have  been 
averted.  Would  that  have  been  through  the  action  of 
this  court  of  reference  composed  of  competent  experts 
and  sound  business  men  fixing  standards  of  purity  and 
deciding  other  points  arising  under  the  Sale  of  Food 
and  Drugs  Act?  Do  you  mean  the  action  of  a  body 
acting  as  a  Goveimment  Department  to  deal  with  these 
matters,  or  do  you  mean  a  Court  for  the  purpose  of 
fixing  standards  of  purity? — I  fancy  there  should  be 
in  addition  to  the  Excise  authorities,  much  more  strict 
supervision  of  the  various  articles  that  are  being  used  in 
brewing. 

8097.  I  had  bet.ter  read  the  clause.  What  you  recom- 
mend is  ;  "  A  court  of  reference  composed  of  competent 
experts  and  sound  business  men,  to  be  established  for 
fixing  standards  of  purity  and  deciding  other  points 
arising  under  the  Food  and  Drugs  Act."  Was  it  in 
your  mind  when  you  drafted  this  tliat  these  competent 
■experts  should  fix  a  standard  of  purity  and  that  some 
'Government  Department  or  other  body  witli  statutory 
powers  should  enforce  that  standard  ? — I  think  so.  But 
there  ought  also  to  be  a  more  diligent  supervision  of 
the  ingredients  used  in  beer — I  should  have  thought  by 
the  Medical  Officer  of  Health  or  some  otiu-r  officer  of 
the  local  authority  as  well. 

8098.  You  think  in  the  first  place  a  standard  i..f  purity 
should  be  fixed,  and  tlien  that  any  Government  Depart- 
ment which  had  statutory  powers,  such  as  the  Local 
Government  Board  or  the  Inland  Revenue,  should  do 
their  utmost  to  secure  that  standard  of  purity? — That 
is  my  idea,  and  this  Committee  of  Standards  of  Purity 
would  work  entirely  in  conjunction  v/ith  the  Excise. 
There  can  be  no  doubt  that  the  Excise  are  veiy  useful, 
particularly  for  th©  pui-pose  of  protecting  the  reveniie, 

:  and  if  their  attention  had  been  called  to  poisonous  in- 
gredients I  have  no  doubt  they  would  have  discovered 
them.  You  must  remember  that  previous  to  the  year 
1880  there  were  all  sorts  of  ingredients  discovered  in 
beer,  hut  suddenly  they  disappeared  from  the  list  of 
adulterations  discovered  by  the  Excise. 

8099.  Then,  when  you  urge  that  the  Inland  Revenue 
failed  as  regards  this  particular  instance,  you  are  yet  of 
opinion  that  if  the  machinery  under  which  they  work 
wore  improved  and  fresh  obligations  imposed  upon  them 
it  would  be  a  grea:;  security?— I  think  it  would,  m 
conjunction  with  the  local  authority. 

8100.  Would  you  also  suggest  an  amendment  of  the 
Food  and  Drugs  Act  if  necessary?— I  think  if  the  Beer 
Bill  were  passed  that  would  do  all  that  I  require.  It 
would  define  what  beer  is  and  bring  it  under  the  purview 
of  that  Act. 

8101.  You  think  the  Bill  now  before  Parliament 
would  indirectly  prove  an  amendment  of  the  Food  and 
Drugs  Act?--It  would  bring  beer  under  the  Act. 

8102.  You  think  the  barley  grower  should  have  a  free 
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hand  as  regards  any  guarantee  that  might  be  demanded 
of  him  when  his  product  goes  into  the  market  ?— i  think 
it  would  be  absolutely  ridiculous  to  ask  a  fanner  who 
sold  a  clean  sample  of  barley  to  guarantee  it. 

8103.  You  think  whatever  guarant©e  may  be  given 
should  be  at  a  later  stage  in  the  manufacture  of  beer? 
— If  there  is  to  be  a  guarantee  it  should  begin,  not  with 
the  raw  article,  but  with  the  manufacture  of  the  article. 

8104.  With  regard  to  malt  culms,  as  a  sheep  farmer 
you  have  from  time  to  time  used  malt  culms  exten- 
sively Yes,  for  lambs  and  calves  particularly,  and 
for  the  purpose  of  adding  a  nice  flavour  to  coarse  feeding 
materials.    They  are  very  useful. 

8105.  If  there  were  really  any  deleterious  results 
would  they  not  be  more  severely  felt  in  young  animals, 
like  lambs  and  calves? — I  should  say  so,  certainly. 

8106.  A  lamb  three  or  four  months  old  would  feel 
more  immediately  the  deleterious  effects  than  an  older 
animal  ? — I  should  say  so.  I  have  known  lambs  to  eat 
too  much  of  them,  they  were  so  extremely  fond  of  them. 

8107.  I  suppose  you  have  read  some  of  the  evidence 
that  has  been  given  before  this  Commission,  especially 
with  regard  to  the  finding  of  ar.=enic  in  malt  dust  and 
malt  culms?— Yes. 

8108.  Have  you  had  any  practical  experience  as  a 
maltster  ? — ^No. 

8109.  You  are  aware  that  evidence  has  been  given  in  MaltdusI 
some  cases  of  a  great  quantity  of  arsenic  being  found  in  not  iisedf 
malt  dust,  the  dust  which  gradually  collects  in  the  feed  stoci 
process  of  malting  in  the  kiln.  This  malt  dust  haa 
never  been  used  for  feeding  purposes  ? — ^Never,  but  we 
use  it  very  extensively  as  a  manure.  I  should  think 
that  all  the  arsenic  comes  from  bad  fuel.  I  know  a 
good  many  maltsters  in  Norfolk,  and  I  am  sure  they 
use  nothing  but  anthracite  coal. 

8110.  Yuu  think  the  best  security  would  be  greater 
care  in  the  selection  of  fuel  by  the  maltsters  in  the 
future  ? — ^I  do  not  like  to  speak  with  any  authority, 
but  I  should  think  that  gas  coke  had  better  be  prohi- 
hited  altogether. 

8111.  From  what  you  have  heard? — ^Yes ;  from  what 
I  have  heard,  that  is  my  opinion.  I  think  gas  coke  is 
very  injurious  to  the  men  making  the  malt. 

8112.  Are  you  in  favour  of  restricting  the  use  of  in-  (jge  of  l| 
vert  sugar  or  glucose  by  brewers  ? — Not  at  all,  only  1  ing  avgu 
think  they  should  let  us  know  they  use  it. 

8113.  You  prefer  the  provision  in  the  Bill  now  before 
Parliament,  which  would  insure  to  the  consumer  • 
knowledge  of  what  precisely  he  is  drinking,  to  any  at- 
tempt to  restrict  the  use  of  these  materials  ? — I  do  not 
■say  I  should  not  like  fo  do  it,  but  I  should  certainly 
not  advocate  it. 

8114.  As  an  agriculturist  of  60  years'  standing,  have 
.you  ever  had  the  least  suspicion  that  either  through 
the  indirect  process  of  manuring  or  through  the  feed- 
ing of  stock  there  is  any  reason  to  suppose  that  danger 
has  accrued  through  the  us©  of  malt  culms? — No.  It 
is  my  deliberate  opinion  that,  if  there  is  any  arsenic 
adhering  to  the  malt,  with  thorough  good  screening  and 
proper  brushing  the  whole  can  be  taken  off. 

8115.  (Sir  William  Church.)  You  say  that  you  are 
still  of  opinion  that  some  substitutes  are  injurious  to 
health,  and  certain  glucoses  give  rise  to  deleteriou.s 
effects  :  what  is  your  opinion  based  upon  f — Upon  evi- 
dence that  we  had  before  the  Ooramittee. 

8116.  I  am  afraid  I  am  not  so  conversant  with  that 
evidence  as  I  ought  to  be.  What  was  the  evidence  that 
weighed  with  you? — The  evidence  of  Dr.  Schidrowitz, 
in  which  he  said,  "There  are  strong  grounds  for  stating 
that  at  the  present  time  materials  which  are  possibly 
of  an  injurious  nature  are  still  employed,"  ajid  he  in- 
stances sulphuric  acid  as  largely  employed  in  inverting 
sugar,  and  says  the  use  of  salicylic  acid  as  a  preserva- 
tive is  open  to  grave  abjections.  Then  there  were  some 
experiments  performed  upon  cats,  and  the  result  of 
that  was  that  certain  glucoses  had  deleterious  effects 
on  the  eats. 

8117.  Your  opinion  is  only  formed  on  what  you  have 
heard  or  read  ;  you  have  never  had  yourself  reason  to 
think  that  ill  effects  followed?— I  have  drunk  some 
exceedingly  bad  beer  in  my  time,  and  I  believe  a  good 
deal  of  that  was  made  from  substitutes.  I  never  took 
any  harm  from  drinking  malt  beer. 

8118.  By  substitutes  you  mean  made  from  starch  or 
meal  rather  than  malt? — ^Made  from  substitutes  for 
malt. 
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8119.  You  are  speaking  of  substitutes  as  distinct 
from  sugar  substitutes  ? — I  l>ad  rather  class  it  under 
all  substitutes. 

8120.  It  is  rather  a  strong  expreasian  to  say  you  are 
of  opinion  they  are  deleterious  if  you  do  not  make  a 
distinction  betAveen  what  may  be  called  raw  material 
and  manufactured  material  ? — I  only  give  you  my 
opinion.  That  opinion  is  based  upon  the  evidence  of 
scientific  men,  analysts,  chemists,  and  others,  given 
before  that  Committee. 

8121.  Did  they  say  that  if  the  substitutes  were  good 
of  their  own  nature  they  were  less  wholesome  1 — They 
said  they  made  it  less  nutritious  certainly.  They  did 
not  say  they  were  poisonous,  and  I  believe  some  of 
them  did  not  think  they  were  deleterious. 

8122.  You  spoke  of  sulphuric  acid  being  used  :  was 
nor  that  rather  because  of  an  idea  in  the  public  mind 
that  sulphuric  acid  was  actually  added  to  beer? — I 
should  say  not ;  not  those  who  knew  anything  about  it. 

8123.  The  evidence  which  weighed  with  you  was 
given  with  regard  to  sulphuric  acid  being  used  in  the 
]>reparation  of  these  sugars? — Yes. 

8124.  On  what  grounds  did  that  gentleman  state 
that  sulphuric  acid  used  in  that  way  was  likely  to 
make  the  beer  unwholesome  ? — ^He  thought  that  some 
of  it  contained  arsenic. 

8125.  He  was  aware  it  might  contain  arsenic.  Did  he 
say  that  if  the  arsenic  was  removed  the  materials  made 
by  sulphuric  acid  would  be  unwholesome? — I  do  not 
know  that  he  was  asked  that,  but  I  am  sure  he  would 
have  said  so  if  he  had  been  asked. 

8126.  You  cannot  t«ll  what  he  might  have  said  ? — I 
gather  from  his  evidence  that  he  thought  sulphuric 
acid  might,  and  did  contain  arsenic. 

8127.  That  everybody  knows? — ^And  that  if  that  was 
employed  in  the  inverted  sugar  it  would  be  very 
dangerous. 


Mr. 
C.  S.  Bead. 


8128.  (Chairman.)  Was  .that  evidence  about  arsenu 
given  before  the  recent  sicare  ? — ^Yes. 

8129.  (Sir  WilUam  Church.)  With  regard  to  the  pre-  20  June  1901. 

sent  Bill  for  amending  the  law  relating  to  the  manu-  

factture  and  sale  of  beer,  you  regard  that  rather  as  a 
desirable  Ball  in  the  interests  of  the  public,  but  you  do 

not  regard  that  as  being  a  Bill  for  the  safeguarding  of 
every  beer  made  with  substitutes? — ^No,  it  is  not  a  Pure 
Beer  Bill. 

8130.  This  repont  expresses  your  own  views  of  what 
you  think  in  the  interests  of  the  public  beer  should  he, 
and  you  give  them  the  opportunity  'of  knowing  which 
sort  of  beer  they  are  driinking  ? — Yes. 

8131.  So  thait  you  do  not  regard  this  Bill  at  all  as  Beer  Bill  will 
safeguarding  the  public  from  the  possible  coivtamina-  ""'taafe- 
tion  of  beer  miade  in  other  ways  ?-^I  do  not.    The  Bill  f^^'^'^  V^hhc 
v,-ill  carry  out  my  desire  w<hicli  I  have  had  for  the  last  jgi^^erious 
25  years,  that  beer  should  come   under    any   Act  to  matters  in 
prevent  the  adulteration  of  the  food  and  drink  of  the  |jgg,. 
people. 

8132.  (Mr.  Cosmo  Bonsor.)  Were  you  one  of  the 
Committee  that  drafted  this  Beer  Bill  ?  Who  is  re- 
Fiponsiible  for  the  Bill  ? — I  not. 

8133.  Do  Tou  happen  to  know  who  the  authors  of  it 
are? — I  suppose  Sir  Cuthbert  Quilter,  and  most  likely 
Mr.  Chaplin,  and  those  members  on  the  back  of  the 
Bill. 

8134.  You  know  that  the  Bill  permits  a  certain  addi- 
tion of  sugar  after  the  beer  is  brewed  ? — ^Yes. 

8135.  Do  TOU  think  that  that  should  be  allowed  ? — 
No. 

8136.  Then  you  do  not  approve  of  the  Beer  Bill  ? — I 
do  not  approve  of  Sub-section  1  of  Clause  9 ;  with  that 
exception  it  has  my  entire  approval. 


Mr.  Heney  Stupes,  called  ;  and  Examined. 


8137.  (Chairman.)  You  are  a  maltsters'  architect  aud 
engineer,  a  member  of  the  Council  of  the  Central  and 
Associated  Chamber  of  Agriculture,  a  member  of  the 
Society  of  Engineers,  and  the  Ohainnan  of  Judges  of 
the  Brewers'  Exhibition  ? — Yes.  I  may  say  I  have 
acted  as  Chairman  of  the  latter  body  from  the  com- 
mencement of  the  Exhibition. 

8138.  You  are  also  the  author  of  "  Malt  and  Malting," 
"  Barley  and  the  Beer  Duty,"  and  other  works  ? — Yes. 

8139.  You  were  appointed  in  April  last  with  Mr. 
Clare  Sewell  Read  to  represent  the  Central  Chamber 
of  Agriculture  before  tliis  Royal  Commission? — I  was 
unanimously  appointed  with  .\lr.  Read  ;  there  was  no 
difference  of  opinioH. 

8140.  You  have  had  extensive  experience  and  practice, 
and  previously  you  had  made  careful  sttidy  and  observa- 
tion abroad  ? — Yes,  I  have  been  practising  in  London 
for  21  years,  and  I  have  travelled  somewhat  extensively. 
I  went  through  eveiy  cotintry  of  interest  from  a  beer 
standpoint  in  Asia,  Africa,  and  America,  and  therefore 
I  suppose  I  have  had  some  extensive  experience  abroad. 
My  chief  study  was  in  points  now  before  the  Commis- 
sion, with  respect  to  agriculture,  malting,  and  brewing. 

8141.  I  believe  you  invented  and  designed  certain 
malt  kilns? — Yes.  The  two-floor  kiln  was  devised  by 
me  as  the  outcome  of  what  I  observed  of  drying  on  the 
Continent  with  kilns  of  similar  construction,  but  differ- 
ing in  the  methods  of  applying  the  heat,  and  such 
kilns  have  proved  very  effectual  and  useful  in  this 
country  for  the  last  20  years. 

8142.  Will  you  describe  that  kiln  to  the  Committee? 
— Practically  the  principle  is  that  in  the  oonstrtiction 
of  a  kiln  I  first  make  it  effective  in  passing  through  the 
grain  a  sufficient  volume  of  air  to  remove  the  moisture, 
a  thing  which  is  essential.  Throughout  the  process  of 
the  removal  of  the  moisture  air  is  applied  at  such  tem- 
peratures as  will  best  effect  the  subtle^  and  I  believe 
at  present  unknown  changes  occurring  in' the  grain, 
which  actually  amount  to  the  cooking  of  the  grain 
throughout  the  process.  By  the  adoption  of  two  floors 
instead  of  one,  one  floor  in  this  country  having  hitherto 
be«n  tlie  universal  practice,  I  enabled  the  air  which 
passed  over  one  layer  of  malt,  and  which  derived  but 
a  very  small  amount  of  moisture  from  such  a  layer,  to 
go  through  a  second  layer  of  very  green  or  wet  malt 
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under  the  best  possible   conditions   to   remove  the 
moisture  and  give  the  necessary  heat,  and  also  to  give  Mr. 
a  portion  of  the  empyreumatic  products  of  combustion.     ^i-  i-^topes. 

8143.  Has  the  air  in  that  case  passed  through  the 
fire? — Yes,  it  is  simply  the  products  of  combustion 
which,  with  the  excess  of  air  not  used  in  the  process  of 
burning,  has  passed  through  the  first  layer  of  semi- 
dried,  and  ultimately  completely  dried  grain,  and  then 
acts  on  the  utterly  wet  grain,  which  is  placed  upon  the 
upper  floor. 

8144.  But  you  do  not  protect  the  malt  from  exposure 
to  the  ftunes  of  the  fire  ? — No,  because  it  is  absolutel.y 
essential  and  necessary  that  the  products  of  combustion 
should  come  into  contact  with  the  malt.  You  cannot 
possibly  make  malt  without  such  products  of  com-  ].",inies 
bustion  coming  into  direct  contact.  t-ssential  to 

8145.  German  malt  is  made  without  the  air  passing  flavour  oi 
through  the  fire,  but  you  say  it  is  impossible.  The 

thing  you  say  is  impossible  is  done  in  Germany? — 
Because  in  Geriiian.y  they  have  a  totally  ditievent  .system 
of  brewing.  If  you  adopt  the  English  system  of  brew- 
ing, that  is,  the  ordinary  infusion  system  of  mashing 
witlt  the  high  temperature  fermentation,  which  are  the 
two  main  essentials  of  the  English  process  of  brewing, 
it  is  imperative  that  yoti  have  the  products  of  com- 
bustion in  your  malt.  If  you  adopt  the  low  s.ystem  of 
fermentation  and  the  decoction  system  of  mashing  you 
are  then  indifferent  to  such  products  of  combustion. 

8146.  We  have  had  evidence  befoi'e  this  Commission 
tliat  hot  air  which  had  not  passed  through  the  fire  gave 
malt  that  was  fit  for  brewing  in  the  English  system  ? — 
I  believe  only  one  witness  has  given  such  evidence,  and 
although  he  is  a  witness  I  know  personally,  and  for 
whom  I  have  the  highest  personal  respect,  I  am  abso- 
lutely certain  he  was  mistaken.  It  is  impossible  to  dry 
malt  under  the  conditions  he  stated.  When  we  can 
deal  with  a  positive  fact  we  can  disregard  opinion. 

8147.  You  mean  that  in  your  opinion  it  is  not  pos- 
sible?— Apart  from  my  opinion,  we  must  adhere  to  the 
facts.  When  you  load  into  a  kiln  a  quantity  of  green 
malt,  which  has  just  finished  growing,  and  is  ready  for 
drying,  you  have  in  it  a  large  volume  of  water,  which 
.-cater  must  be  removed,  and  in  order  to  remove  it  it  is 
absolutely  necessary  to  have  a  given  volume  of  air 
pas.sing  through  it  capable  of  removing  such  moisture. 
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8148.  But  fhat  air  may  be  hot  air  which  has  not 
passed  through  the  fire? — That  is  another  question. 
The  point  which  I  understood  you  were  asking  me  upon 

>  .)nne  lOiil   was  with  regard  to  the  evidence  of  Mr.  Earp,  who  gave 

'    evidence  of  one  of  his  kilns  having  become  blocked  up 

and  thus  prevented  the  admission  of  air,  and  yet  he 
had  made  good  malt.  If  you  have  a  plate  covering  the 
kiln  floor  which  does  not  admit  any  air  at  all  you 
necessarily  have  a  position  in  which  you  canuct  dry 
owing  U  tlie  want  of  admission  of  air. 

8149.  Then  I  understand  that  plenty  of  hot  air 
through  the  malt  is  what  is  necessary? — No.  It  ha? 
bsen  tried  many  times.  Kilns  have  been  constructed 
in  this  country  with  the  view  of  drying  as  they  do  in 
Germany,  where  they  use  only  hot  air,  but  up  to  now  no 
such  kiln  lias  ever  produced  malt  which  can  brew  satis- 
factorily.   Therefore  I  hope  I  am  justified  in  assuming 

■  •  that  it  is  necessary  to  have  the  products  of  combustion 

as  well  as  the  hot  air. 

8150.  In  your  opinion  ? — ^And  as  a  matter  of  fact.  It 
IS  an  opinion  which  is  not  merely  a  matter  of  hearsay 
or  of  my  own  conjectttre.  It  has  been  px-oved  conclu- 
sively. I  could  tell  you  if  you  wished  the  names  of 
places  where  kilns  have  been  erected  on  the  German 
principle  where  malt  has  been  maae,  wiiere  the  maltster 
who  has  made  it  has  been  unable  to  sell  it,  and  where 
the  brawer  who  has  also  attempted  the  principle  has 
been  unable  to  brew  it.  Consequently,  I  believe  I  am 
justified  in  asserting  as  a  fact  and  not  as  an  opinion 
that  it  is  necessary  to  have  the  products  of  combustion 
in  direct  contact  with  the  malt  in  order  to  ensure  malt 
capable  of  being  used. 

8151.  Is  it  the  carbonic  acid,  or  the  carbonic  oxide, 
or  hydrocarbons  from  the  fire  that  you  consider  to  be 
necessary  in  air  for  prcipevly  drying  malt?— I  regret  I 
Iiave  not  the  necessary  chemical  knowledge  to  answer 
that  question  as  I  wish.  Of  course,  it  is  only  a  matter 
of  opinion  with  me,  as  I  have  not  the  necessary  know- 
ledge. My  opinion  is  an  empirical  one  based  only  upon 
•experience.  It  appears  the  combination  of  all  three, 
plus  some  other  thing  which  we  at  present  know  nothin" 
about,  is  necessary.  There  are  cei-tain  changes  induced 
in  the  internal  structure  of  the  barley  grain  itself  or  in 
the  starch  and  the  other  materials  that  constitute  the 
barley  grain  which  have  never  been  fully  investigated, 
which  I  cannot  claim  to  understand,  and  upon  which  I 
greatly  regret  I  cannot  give  fuller  infoimation ;  but  the 
fact  remahis  that  you  hare  to  put  the  barley  when  in 
that  state  under  such  conditions  to  get  the  desired 
result.    Why  it  is,  I  cannot  tell  you. 

8152.  You  have  designed  and  supervised  the  erection 
of  the  largest  pneumatic  malthouso  in  Britain? — Yes, 
and  I  believe  it  still  remains  the  largest  house.  At  the 
time  of  its  erection  it  was  certainly  the  largest  pneu- 
matic malthouse  in  this  country. 

8153.  That  is  for  spirits  and  not  beer  ? — It  was  for  a 
distiller's  use.  I  mention  that  solely  to  show  that  I 
have  some  experience  of  the  difference  in  the  use  of 
malts  by  distillers  and  the  use  of  malts  by  brewers, 
^at  house  is  an  exceedingly  successful  one. 

8154.  I  believe  that  on  behalf  of  British  agriculture 
you  have  evidence  which  you  think  desirable  to  lay 
before  us  ? — I  wish  to  direct  attention  to  the  fact  that 
arsenic  is  said  to  be  present  in  hops,  barley,  and  malt. 
I  believe  its  presence  in  malt  in  very  minute  traces  in 
^ilmost  eveiy  case  has  been  proved,  but  I  fail  to  see  that 
sufficient  evidence  has  yet  been  produced  of  the  presence 
of  arsenic  in  barley  or  in  hops. 

8155.  You  say  in  your  precis  that  some  soils  contain 


swering  that  question  that  I  entirely  confirm  what  Mr.  j^j^^ 
Read  said.    I  heard  his  evidence.    Me  gave  the  opinions  ,  stijiei. 

of  two  or  three  important  people,  and  I  have  ample   - 

information  to  confirm  them  very  fully.  With  regard  "-  ' June  190 
to  fuel,  the  amount  of  arsenic  m  coal,  even  if  we  admh- 
there  is  arsenic  in  coal,  is  exceedingly  small.  With 
many  oven  cokes  there  is  positively  none,  or  it  is  so 
exceedingly  jyanute  as  to  be  absolutely  negligible.  1 
believe  charcoal  has  never  been  accused  of  containing 
arsenic  in  any  form.  The  only  fuel  which  is  under  sus- 
picion is  gas  coke.  With  reference  to  that,  I  may  say 
that,  as  the  outcome  of  my  experience,  whenever  1  have 
found  a  maltster  employing  gas  coke  I  have  advised 
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i'   t^'^k      arsenic  naturally;  has  that  any  effect?— I  have  been 
if.  nn  ar       infomieri  by  chemists  of  very  high  standing  m  this 
snic  from      countiy  that  it  is  a  fact  that  certain  soils  which  contain 
r.n  T  e<dio-i-    pyrites  To  contain  arsenic,  but  of  course  that  is  simply 
le  '      °      a  matt'^r  upon  whcih  I  have  received  information,  and 
of  which  I  have  no  knowledge.    But  I  have  pttt  myself 
into  direct  communication  with  a  number  of  the  largest 
maJiufacturers  of  artificial  manures  in  the  country,  and 
they  are  entirely  at  one  in  the  information  they  gave 
me,  that  in  the  superphosphates       l  other  manures 
used  by  barley  growers  or  hop  growers,  the  proportion 
of  arsenic— assuming  that  even  arsenical  sulphuric  acid 
has  been  used— is  exceedingly  small,  and  that  that 
again  is  reduced  by  the  fact  that  assuming  arsenic  to 
be  add'Kl  to  the  soil,  a  very  small  portion,  if  any,  is 
tncked  up  by  the  plant.    They  are  all  of  the  opiuicn 
that  the  amount  contained,  especially  in  the  seed  berry 
of  thft  barley  plant,  ia  utterly  negligible. 

8156.  Wha<  have  you  to  say  as  to  the  fuel  used  by 
maltsters,  or  for  drying  hops  ?— May  I  say  before  an- 
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him  to  discontinue  it,  for  the  sole  reason  that  it  is  an  l  imcls.  ^  • 
undesirable  material  to  have  owing  to  the  tifi'ect  it  has 
upon  the  men.  The  men  cannot  work  in  the  presence 
of  the  fumes  arising  from  gas  coke  with  the  same  com- 
fort and  llie  same  pleasure  that  they  can  when  a  purer 
material  is  used. 

8157.  Would  you  consider  common  charcoal  to  be 
suitable  ? — When  a  man  goes  to  the  expense  of  using 
charcoal,  I  certainly  consider  he  ougnt  to  be  allowed 
to  continue  its  use  without  any  suggestion  of  impro 
priety.  There  are  many  good  hop  growers  in  Kent 
who  I  believe  go  to  undue  cost  in  providing  charcoal 
to  dry  hops,  believing  that  it  is  proper  fuel,  and  as  a 
consequence  I  should  think  it  would  be  very  undesir- 
able to  stop  such  men  using  it-  I  know  of  my  own 
knowledge  that  a  number  of  men  employed  in  this  busi 
ness  make  a  respectable  living  in  biirnirig  the  charcoal, 
and  that  the  good  hop  growers  who  use  this  charcoal  do 
GO  with  the  knowledge  that  it  is  really  more  costly  than 
the  best  anthracite  coal.  They  use  it  therefore  in  order 
to  produce  the  best  possible  result.  They  want  to  grow 
hops  thoroughly  well. 

8158.  What  have  you  to  say  vith  regard  to  the  use  of  Sulphunng 
sulphur  by  hop  growers  or  maltsters? — It  has  been  hop?, 
said  by  one  or  two  witnesses  that  sulphur  is  used  very 
largely  by  hop  growers,  and  that  some  maltsters  use  it. 
I  believe  that  the  number  of  maltsters  who  employ  sul- 
phur in  that  form,  burning  it  upon  the  fire  with  the  dry- 
ing material,  is  exceedingly  limited,  and  I  believe  as  a 
matter  of  fact  that  the  hop  growers  who  use  sulphur  in 
that  way  do  so  solely  with  the  view  to  pleasing  their 
best  ctistomer.s — the  brewers.  The  brewers  like  to 
have  hops  presentable  to  the  eye  ;  they  like  to  have  them 
nice  in  appearance,  and  the  sulphur  gives  a  better 
green,  a  nicer,  brighter,  and  more  living  colour  to  hops 
than  the  hops  without  the  sulphur  would  have.  Con- 
sequently  it  is  entirely  in  deference  to  the  wishes  of  the 
brewers  that  the  exceedingly  small  amounts  of  sulphur 
so  burned  are  used  by  hop  growers.  That  such  a  com- 
bustion of  sulphur  could  add  an  amount  of  arsenic  in 
the  slightest  degree  harmful  is  to  my  mind  simply 
ridiculous. 

8159.  In  your  opinion  does  any  arsenic  remain  when  j»,usliii'? 
malt  has  been  thoroughly  brushed?^ — I  should  say  that  should 

if  an  efficient  brushing  apparatus  be  employed,  unless  remove  all 
it  can  be  proved  that  the  arsenic  penetrates  the  skin  .arsenic  froi 
of  the  barley  grain,  it  would  absolutely  remove  the  inaU. 
whole  of  the  arsenic.  Any  effective  system  of  brushing 
would  do  that.  With  reference  to  that  matter,  I  may 
say  that  fifteen  years  ago  I  put  into  Messrs.  Barclay's 
experimental  brewery  an  exceedingly  severe  form  of 
brushing  an-augemeiit  known  as  a  smutter  or  wheat 
scalper,  and  that  machine  is  running  to-day,  and  I  am 
authorised  to  say  running  with  great  satisfaction, 
cleaning  the  malt  absolutely  efficiently  and  thoroughly. 
I  am  perfectly  certain  that  with  the  use  of  that 
machine,  no  matter  what  quantity  of  arsenic  may  have 
been  deposited  on  the  skin  of  the  malt  prior  to  its  in- 
sertion in  the  machine,  it  would  effectually  and  efli- 
yiently  remove  it.    That  is  a  thing  capable  of  proof. 

8160.  You  say  in  your  precis  that  there  are  bv'o 
systems  nf  making  malt? — I  hope  I  may  be  permita.Tl 
1o  say  what  I  know  with  regard  to  the  barley.  I  am 
chairman  of  the  barley  judges  of  the  Brewers'  Exhilj'- 
I  ioii. 

8161.  That  is  scarcely  a  subject  for  this  Commissi^//. 
This  Commission  has  not  to  decide  with  regard  to 
different  barleys?— But  the  farmers  feel  very  grievously 
that  a  great  deal  has  been  said  here  with  regard  to  tho 
presence  of  arsenic  in  barley,  which  is  extremely  detri- 
mental to  their  interest. 

8162.  (ilr.  Cosmo  Bonsor.)  By  whom? — A  great  deal 
of  evidence  has  been  given  bef  ire  this  Commission. 

8163.  (Chairman.)  Very  little  evidence  about  arsenic 
in  barlev   has   been   given   before    this  Commission. 
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There  has  been  evidence  ot  arseiuc  in  mait,  but  the  evi- 
V.  dence  about  barley  has  rather  pointed  to  its  not  con- 
taining arsemc  ? — If  it  be  accepted  that  that  is  the  view 
of  the  Commission  that  barley  does  not  contain 
arsenic,  I  will  gladly  pass  over  the  point ;  but  I  wish 
there  should  be  no  misunderstanding.  There  has  been, 
as  far  as  I  can  remember,  reference-'^  made  that  second- 
rate  British  barleys  could  not  be  used,  and  that  sugar 
and  foreign  barleys  have  to  be  used  in  its  place,  or  if 
sugar  be  prohibited,  then  a  much  larger  quantity  of 
foreign  barley  would  be  used. 

8164.  (Sir  William  Hart-Dyke.)  That  is  apart  alto- 
gether from  the  question  of  arsenic  in  beer  or  arsenic 
reaching  the  malt  through  the  fumes  of  the  fuel  ? — I 
was  merely  wishing  to  combat  the  suggestion  that 
arsenic  could  be  traced  back  to  the  barley.  If  I  may 
take  it  that  is  dismissed,  I  am  only  too  glad. 

8165.  {Chaii  man.)  In  your  view  aiseaic  is  not  found 
in  barley? — T  wish  to  confirm  that  absolutely.  I  say  it 
is  ridiculous.  With  reference  to  arse^nic  being  liable 
to  be  present  in  the  different  systems  of  malting,  I  say 
there  is  no  difference.  So  far  as  the  indication  of 
arsenic  is  concerned,  it  is  just  as  liable  to  be  intro- 
duced by  any  system  of  pneumatic  malting  as  by  the 
old-fashioned  English  system. 

8166.  You  say  in  your  precis  that  the  two  systems  of 
making  malt,  by  the  old-fashioned  open  floor  system, 
and  the  several  types  of  pne'amatic  houses  are  alike 
nuable  to  add  arsenic  to  malt  ? — It  is  not  able  to  do  so 
■ — there  is  no  liability. 

8167.  Do  you  contest  the  evidence  that  has  been  g'ven 
that  malt  is  liable  to  become  coated  with  arsenic  through 
the  use  of  fuel,  the  fumes  of  which  contain  arsenic  ? — 
Up  to  the  present  the  system  of  drying  has  been  the 
same  for  both  systems  of  malting,  and  the  point  I  wish 
to  make  is  that  there  is  no  difference  whatever  system 
of  malting  be  adopted.  It  is.  purely  a  question  as  to 
how  the  fuel  is  used,  and,  still  more  important,  as  to 
the  character  of  the  fuel  employed. 

8168.  (Mr.  Cosmo  Bonsor.)  The   system  of  mailing 
you  are  alluding  to  on  the  floor  is  the  system  of  ger- 
minating the  corn,  and  whether  that  is  on  an  open  floor 
or  in  what  is  called  a  pneumatic  drum,  it  is  the  same 
thing  ? — Yes. 

8169.  The  question  of  the  kiln  comes  later  7 — ^Yes. 

8170.  (Chairman.)  I  should  consider  making  the 
malt  to  include,  first,  the  germination,  and,  lastly,  the 
drying.  Bub  your  remark  is  limited  to  the  first  process, 
that  no  arsenic  gets  into  the  malt  in  the  germination 
process? — Yes.  In  my  precis  I  say  that  up  to  the  pre- 
sent the  modes  of  drying  are  the  same  for  both 
apparatus. 

."^     8171.  You  go  on  to  say   in  your   precis  that   "  air 
)f      heated  only  cannot  make  good  malt,  as  the  ijroducts  of 
to   combustion  must  be  in  direct  contact  with  the  malt 
iro-   when  wet.    The  different  flavours  of  black,  brown,  and 
numerous  varieties  of  malt,  are  alone  attained  by  atten- 
tion  to  this  law? — That  is  so. 

8172.  But  in  the  process  of  making  black  malt,  is 
not  the  final  process,  giving  the  distinct  flavour,  one  in 
which  the  malt  is  heated  to  a  high  temperature  in  a 
cylinder,  outside  the  products  of  combustion  alto- 
gether?— That  is  so,  but  there  again  properly  made 
black  malt  should  have  been  subject  to  the  infliience 
of  fuel  on  an  ordinary  kiln  prior  to  being  placed  in  the 
cylinder,  becmise  genuine  black  malt  ought  to  be  first 
of  all  germinated  and  dried  in  the  oi'dinarr  course 
prior  to  submission  to  the  higher  heat  of  the  cylinder 
which  will  caramelise  it. 

8173.  Whenever  malt  is  useil  by  a  brewer,  do  you 
think  it  necessary  or  a  good  thing  to  give  it  a  final 
brushing  prior  to  screening  ? — I  think  it  is  desirable 
that  maltsters  should  clean  malt  efficiently  prior  to 
delivering  it  to  a  brewery. 

8174.  A  primary  brushing  ? — Yes. 

8175.  And  the  brewers  should  give  it  secondary- 
brushing  ? — Yes,  wherever  a  brewer  has  power  it  is  cer- 
tainly to  his  advantage  to  give  it  a  complete  brushing 
prior  to  use. 

8176.  You  tell  us  that  the  Chambers  of  Agricultttre 
are  quite  clear  that  the  liability,  should  the  presence 
of  arsenic  be  detected  in  beer,  ought,  under  no  circum- 
stances, to  be  carried  oack  to  the  grower  of  hops  diiA 
barley? — That  is  so  ;  it  is  exceedingly  unfair  to  throv-- 
f-he  onus  and  responsibility  uiion  the  grower  either  of 
barler  or  of  hops,   and  I  believe  not  only  do  tlie 
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Chambers  of  Agricultuj'e  agree  in.  that  view,  but 
almost  every  farmer  and  hop  grower  throughout  the 
country. 

8177.  But  you  would  agree  that  the  responsibility  of  J^'eJ^Ol. 
arsenic  in  malt  should  fall  upon  our  makers  of  malt  ?■ — 

If  they  are  contributory  to  the  arsenic  being  present, 
most  certainly. 

8178.  You  have  told  us  that  the  arsenic  does  not  get 
into  the  malt  from  the  barley  ? — Quite  so. 

8179.  Therefore  it  can  only  get  in  by  the  process  of  Mhltstera 
making  the  malt  ;  and  you  think  the  responsibility  of  sIk'U  d  not 
no  arsenic  in  the  malt  should  be  on  the  maltster? — In  l""  a.^ked  to 
that  case  I  do  not  think  the  maltster  should  be  asked  g"=yaiitpe 
for  a  guarantee,  because  if  a  brewer  wishes  to  buy  malt  ^"^ 
from  a  maltster,  especially  with  his  existing  knowledge, 
he  has  the  power  to  test  such  malt.    He  has  no  neces- 
sity to  shield  himself  from  the  use  of  such  malt  by  get- 
ting a  guarantee  from  the  maltster. 

8180.  But  should  not  the  maltster  himself  make  sure 
that  he  gives  his  malt  without  arsenic  ? — In  the  ordinary 
course  of  trading  he  would  do  so.  Unless  he  was  in  a 
position  to  know  his  malt  was  pure  he  would  not  offer 
it  to  a  brewer.  My  point  is  that  it  is  not  necessary  or 
desirable  that  a  brewer  should  insist  on  getting  a  guar- 
antee from  the  maltster. 

8181.  You  mean  he  must  obtain  arsenic-free  malt 
from  the  maltstsr  ? — Certainlj',  and  he  has  the  power  to 
secure  that. 

8182.  And  that  a  maltster  selling  malt  to  a  brewei 
would  imply  that  it  was  arsenic-free  ? — Certainly. 

8183.  But  you  would  not  have  him  give  any  guarantee 
in  writing? — Ne, 

8184.  You  would  let  it  be  understood  that  the  malt 
ster  gives  it  arsenic-free,  but  you  would  not  ask  him 
to  give  a  written  guarantee? — ^Precisely,  because  th» 
brewer  has  the  power  to  determine  that  the  malt  i« 
arsenic-free  prior  to  purchase. 

8185.  If  the  maltster  gives  him  cmalt  containing 
arsenic,  the  brewer  can  find  out  ? — Absolutely. 

8186.  (Mr.  Cosmo  Bonsor.)  Not  prior  to  purchase? — 
Certainly. 

8187.  (Chairman.)  \)o  not  you  think  the  maltster 
himself  ought  to  be  held  responsible,  and  not  leave  it 
solely  to  the  brewer  to  find  out  his  fault  ? — I  think  that 
the  brewer  in  the  ordinary  course  of  business  has  ample 
opportunity  to  ascertain  for  himself  thaft  the  mialt  he  is 
about  to  purchase  is  arsenic-free. 

8188.  Then  you  correct  the  answer  you  previously 
gave,  and  you  now  say  the  m^altster  gives  his  malt  with* 
out  any  guarantee,  land  tells  the  brewer,  "  Remember, 
I  do  not  guarantee  this  mialt  arsenic-free  "  ? — do  not 
say  that.  What  I  think  is  that  he  should  not  be  asked 
to  guarantee. 

8189.  That  is  to  say,  the  maltster  must  give  it  on  the 
condition,  "  I  do  not  know  whether  there  is  arsenic  in  it 
or  not.  I  give  it  to  you  as  I  have  made  it "  ? — I  do  not 
go  so  far  as  that. 

8190.  You  would  not  let  it  be  put  m  writing,  but  yon 
would  have  it  understood  that  was  arsenic-free  ? — The 
miaitsiter  ought  to  know  it  was  arsenic-free,  and  he 
should  take  every  care  that  it  was  so. 

8191.  If  he  knows  it,  should  ho  not  say  so  to  th« 
brewer  ? — Certainly,  but  at  the  same  time  I  do  not  think 
the  brewer  should  go  back  on  the  maltster  and  insist  on 
having  a  guarantee  before  purchase,  because  if  any- 
thing arises  he  has  the  maltster  to  fall  back  upon. 

8192.  However  much  arsenic  there  is  in  the  malt,  the  1'  er 
brewer  should  understand  that  the  maltster  washes  his  i-'""d<l  take 
hands  of  it? — Certainly;  he  should  buy  the  malt  with-  j'jPj'^^pf 
(lut  arsenic.    If  the  maltster  does  not  know  his  buai-  .^p,,,-^  j° 
ness,  and  supplies  malt  with  arsenic  in  it,  the  brewer,  nialt 
especially  after  recent  occurrences,   should  be  quite 
r.nfficiently  up  in  his  businea,5  to  protect  himself.  What 

I  object  to,  and  what  the  farmers  object  to,  is  that  the 
guarantee  should  be  asked  in  tlie  form  that  a  number 
of  witnesses  appearing  before  this  Commission  have 
demanded,  that  there  should  be  pow«:r  to  the  brewer  to 
fall  back  on  the  maltster  with  his  guarantee. 

8193.  Let  us  leave  the  farmer  out  of  it? — Leave  both 
out  of  it. 

8194.  But  the  man  who  can  put  arsenic  into  the  malt 
in  the  making  of  it  cannot  be  kept  out  of  it,  and  it  is 
the  first  time  we  have  heard  it  proposed  by  any  respon- 
sible person  that  any  kind  of  food  business  should  be 
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j^r.  conducted  on  the  principle  that,  "  I  sell  you  soioeta.ng 
H.  Stopcs.  which  may  or  raay  not  contain  arsenic,  which  you  are  tj 
find  out — I  do  not  know,  and  I  do  not  care  whether  it 
contains  arsenic."  Thai  is  what  I  understand  you  to 
make  tlie  maltster's  position  ? — Put  that  way.  yes,  bub  if 
I  may  be  permitted— (he  point  may  be  a  very  fine  one 
— what  I  wish  to  do  is  this.  I  stand  up  in  the  interests 
of  the  maltsters,  and  I  say  that  they  should  not  tie 
theii-  hands  behind  their  backs  and  give  guarantees 
which  may  some  day  fall  very  heavily  upon  thejn, 
\)ecause  they  do  y^t  have  the  final  disposition  of  this 
malt.  If  in  the  course  of  manufacture,  the  brewer 
employs  any  material  which  may  contain  arsenic,  and 
then  tries  to  fall  back  on  the  maltster,  that  guarantee 
may  prove  a  ver?  awkward  thing. 

8195.  My  question  did  not  relate  to  that,  but  solely 
to  the  malt  su2>plied  to  the  brewer,  and  your  answer 
is  that  the  maltster  gives  it  to  the  brewer,  and  ought 
not  to  be  asked  by  the  brewer  whether  it  is  arsenic- 
free  or  not? — ^No,  the  brewer  should  ask,  and  the 
brewer  should  compel  the  maltster  to  know,  but  he 
should  not  ask  for  a  guarantee  that  could  exculpate 
him  completely.    That  is  the  point. 

8196.  {8ir  William  Church.)  "You  confuse  two  things. 
You  are  saying  that  the  brewer  should  not  be  excul- 
pated if  arsenic  is  in  his  beer  by  having  a  guarantee 
from  the  maltster  1 — ^Yes. 

8197.  No  one  suggests  that.  He  would  have  to  show 
that  the  particular  malt  was  in  default,  and  that  his 
other  ingredients  were  free  from  arsenic.  But  why 
should  the  maltster  be  excused  from  selling  a  pure 
article  any  more  than  the  person  selling  other  beer  in- 
gredients?— If  it  be  put  that  way,  I  think  as  practical 
men  that  the  brewers  have  the  power  to  protect  them- 
selves prior  to  purchase.  It  is  so  simple  a  matter  to 
test  malt  for  arsenic,  and  therefore  the  brewer  can  pro- 
tect himself. 

8198.  {Mr.  Cosmo  Bonsor.)  Tou  hare  been  at  Mark 
Lane  ? — ^Yes. 

8199.  And  you  have  seen  brewers  buy  malt  there  by 
tJ.e  samples?  How  can  they  test  i^— by  their  mouth  or 
eye,  or  how  are  they  to  know  that  the  samples  contain 
arsenic? — Many  brewers  have  now  discontinued  going 
to  Mark  I/ane  to  buy  malts. 

8200.  That  is  not  an  answer.  I  am  asking  you  a 
question.  You  know  that  on  Monday  brewers  go  to 
Mark  Lane,  and  do  buy  malt.  How  can  they  tell  when 
they  get  a  small  bag  of  malt  that  that  malt  contains 
arsenic? — 'It  might  interfere  with  the  dealing  between 
maltster  and  brewer,  and  hereafter  I  believe  no 
brewer  will  go  to  Mark  Lane  and  buy  by  samples  with- 
out investigation  unless  he  is  protected  by  a  guarantee. 

8201.  (Chairman.)  He  will  find  out  if  it  is  not  correct, 
but  he  will  naturally  want  a  guarantee  from  the  maltster 
that  it  is  free  from  arsenic  ? — The  maltster  can  guaran- 
tee that  he  has  used  the  best  fuel  he  can  employ,  and  I 
believe  that  ought  to  be  the  extent  of  his  guarantee. 

8202.  The  maltster  can  guarantee  that  he  has  himself 
tested  his  own  malt? — Certainl3^ 

8203.  And  would  you  disapprove  of  him  testing  h  him- 
self, and  guaranteeing  that  it  is  free  to  the  brewer? — ■ 
I  should  say  every  maltster  should  test  for  himself,  but 
should  hesitate  to  give  the  guarantee. 

8204.  Should  he  tell  the  brewer  he  has  tested  himself, 
and  believes  it  to  be  free  from  arsenic  ? — In  the  ordinary 
course  of  business  if  he  were  offering  a  sample  of  malt 
he  would  tell  the  brewer  he  knew  it  was  arsenic-free, 
and  I  believe  the  transaction  could  stop  there. 

8205.  {Sir  William  Harf-Dylie.)  With  regard  to  this 
question  of  fuel,  I  believe  you  uvge  that  the  quantity  of 
arsenic  in  any  coal,  charcoal,  or  other  fuel,  is  small. 
You  are  not  a  practical  chemist,  are  you  ? — No. 

8206.  You  do  not  test  for  yourself? — ^No. 

8207.  Where  do  you  get  this  information? — From  a 
variety  of  sources. 

8208.  What  kind  of  sources  ? — Actual  analyses  by  com- 
petent men. 

8209.  You  say  in  your  precis  that  no  correct  figures 
hav€'  been  given  in  evidence  before  this  Commission  with 
regard  to  theso  matters  ? — As  to  the  proportion  of  arsenic 
liable  to  be  present  in  beer  through  the  use  of  malt. 

8210.  Have  you  any  evidence  to  offer  us  which  would 
comba>t  what  we  heard  ?  It  is  an  important  statement 
to  make  ?— It  is. 


8211.  Have  you  any  evidence  you  could  piouuce  be- 
fore tins  Coranussion? — I  woul,d  dii*«t  att-enti.»n  to  one 
paragraph  on  page  7  of  my  precis,  in  which  I  say,  "  The 
assumed  quantity  of  beer  made  in  1900,  calculated  at  20JuHel901 
ihe  oilicial  standard,  was  36,578,000  barrels.  But  the  ■ — 
actual  quantity  of  beer  or  "  bulk  baii-els  '  was  39,473,000- 
barrels." 

8212.  lliat  has  nothing  on  earth  to  do  with  the  ques- 
tion as  to  whether  arsenic  is  in  coke  or  ether  fuel.  Thi*. 
IS  a  two-fold  declaration  ;  iji  the  first  place,  that  y&rj 
little  arsenic  is  ever  found  in  any  variety  of  fuel  ;  and 
further  that  the  evidence  which  has  been  given  is  not 
correct.  You  say,  "  It  is  the  same  with  fuel.  The- 
quantity  of  arsenic  in  any  coal,  coke,  charcoal,  or  other 
fuel  is  small.  No  correct  figures  have  yet  been  giveii. 
m  evidence  before  the  Oommission  of  the  quantities  oi 
fuel  used,  and  all  statements  as  to  amount '  of  malt 
dried  and  quantities  of  malt  browed  require  correction." 
That  is  rather  a  strong  stataneait  if  you  have  absolutely 
no  evidence  whatever  to  bring  foi-ward  in  sup- 
port of  it.  Are  you  aware,  for  instance,  that 
the  Professor  of  Chemistry  in  Liverpool,  Mr. 
Campbell  Browai,  has  given  evidence  of  having 
tested  many  varieties  Of  fuel,  and  that  in  anthracite  he- 
has  discovered  as  much  as  half  a  grain  of  arsenic  per  lb. 
That  evidence  has  been  given  before  us,  and  there  is- 
other  evidence  of  the  same  kind  equally  strong  ? — It  i& 
exactly  that  which  I  wish  to  answer.  I  cannot  tell  you 
of  my  own  knowledge,  as  I  have  not  examined  the  coal,, 
but  I  have  had  submitted  to  me  a  large  number  of 
analyses  by  competent  chemists  wherein  they  have  found 
no  such  amounts  as  you  mention.  In  addition  to  that, 
in  order  to  confirm  what  I  there  say,  I  wish  to  draw 
attention  to  the  fact  that  the  amount,  of  malt  dried  by 
fuel  has  not  been  yet  correctly  stated,  because  there- 
are  many  instances  where  maltsters  are  drying  up  to 
60  qucuters  per  ton  of  fuel.  J2rgo,  if  there  be  a  small 
quantit}'-  of  ai-senic  m  the  coal  to  start  with,  and  if 
that  coal  be  used  so  eflaciently  that  it  dries  three  times- 
the  quantity  of  malt  assumed,  certainh-  there  must  be- 
a  smaller  quantity  of  arsenic  carried  through  to  the 
final  product,  tlie  beer.  I  go  further,  and  I  say  the 
amount  of  arsenic  capable  of  being  communicated  to 
the  beer  by  such  means  has  not  been  correctly  stated, 
for  the  simple  reason  that  you  have  no  statement  yet 
before  you  which  shows  coiTectly  and  properly  the 
amount  of  material  used  by  brewers. 

8213.  I  would  ask  you  whether  you  are  not  of  opinion  arsenie 
that  as  regards  malting,  if  the  evidence  shows  that  the  -n  malt  drier! 
only  danger  arises  from  the  fumes  of  fuel,  great  care  in 

regard  to  the  choice  of  fuel  is  necessary,  whether  coke,  anthracite, 
anthracite,  or  any  other  ? — That  is  the  statement  of  one 
class  of  fuel  which  has  not  been  confirmed.  It  is  en- 
tirely beyond  anj'thmg  known  by  any  other  analysts. 
We  know  as  a  fact  that  there  is  a  very  large  quantity 
of  anthracite  coal,  used  through  the  whole  of  the  eastern 
and  southern  counties,  and  that  the  malts  dried  by 
those  fuels  have  been  subjected  to  the  severest  tests, 
and  have  passed  through  them  without  showing  the  pre-  '  '■ 

sence  of  arsenic.    Therefore  it  is  fair  to  assume  that  ', 
tha,t  must  have  been  exceptional  coal,  and  as  a  matter 
of  fact  I  have  no  hesitation  in  saying  it  is  a  coal  used 
by  no  competent  maltster. 

8214  {Sir  William  Church.)  You  are  leaving  out  of 
f-onsi deration  another  p-3int  on  which  we  have  a  good 
deal  of  evidence,  and  that  is,  that  the  malt  you  allude 
to  has  been  well  screened  and  brushed? — Not  all — ■ 
know  that  of  my  own  knowledge. 

8215.  But  ycu  do  not  know  of  your  own  knowledge, 
and  ycu  can  never  say  that  the  London  and  southern 
brewers  use  their  malt  unbrushed  and  unscreened?-— 
A  large  number  of  the  southern  brewers  do  use  tlieir 
malt  unbrushed,  but  not  unscreened. 

8216.  Do  you  mean  that  they  properly  screen  it?— 
They  screen  it  to  the  extent  of  removing  the  culms. 
Malt  Avhen  it  is  dried  ready  for  use  undergoeis  one  or 
tvv-o  rough  screenings  by  th-3  maltster. 

8217.  I  will  not  go  into  that.  You  spoke  as  if  the 
absence  of  arsenic  from  the  southern  malt  must  neces- 
sarily be  due  to  the  absence  of  arsenic  in  the  fuel  used 
in  drying  it,  but  we  have  a  great  deal  of  evidence  to 
show  that  cai'eful  screening,  even  without  polishing  or 
brushing,  does  a  great  deal  in  removing  the  arsenic 
whi.-^li  does  get  upon  malt  in  the  process  of  kilning? — 
Yes. 

8218.  I  only  wished  to  point  out  to  you  that  your 
inferennes  am  incorrect,  be^-jaulse  you  leave  out,  in 
assuming  it  is  all  due  to  the  purity  of  the  coal,  the 
effect  of  brushing  .und  screening? — Not  so.    I  believe 
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that  the  brewers  of  Manchester  have  been  quite  as  care- 
ful to  get  malt  screened  in  the  ordinary  sense  as  any 
brewer  in  London  or  the  southern  counties.  No 
liialtster  would  dream  of  selling  malt,  and  using  it 
unless  it  had  been  efficiently  screened.  Uut  that  they 
■brush  it  is  another  matter. 

8219.  (Chairman.)  Do  you  know  that  much  of  the 
Jiialt  dust  is  foujid  to  contain  a  great  deal  ol  arsenic  /— 
Yes,  so  it  ha^  be«in  stated. 

8220.  (Sir  William  Hart-Byhe.)  As  muah  as  two  grains 
of  arsenic  per  lb.  of  malt  dust  has  been  proved.  You 
referred  to  one  anjalyst  just  now  ;  are  you  aware  that  no 

J-ess  than  four  analysts  before  this  Commission  have  given 
coniclusive  evidence  of  finding  arsenic  in  fuel  i  It  ib 
chiefly  gas  ooke,  but  also  antiiracite,  and  all  kinds  of 
*'iel  used  in  the  malting.  The  evidence  is  veiy  cuii- 
■clusivo.  It  is  not  as  you  suggest  by  one,  but  by  four 
analysts,  very  high  in  their  profession? — ^I  do  not  wisli 
to  dispute  tJiat,  except  i  do  say — ajid  I  hope  I  may  Oe 
permitted  to  rep«it  it — 'that  the  quantity  of  arsenic  com- 
municable to  the  malt  is  less  than  has  been  stated  to 
.yooi,  and  the  malt  itself  is  in  such  a  position  that  it 
does  no<t  c«iTy  tlxrough  the  amount  stated. 

8221.  That  is  no  answer  to  my  question.  I  am  exam- 
ining you  upon  a  statement  of  yours  in  evidence  as  to  the 
quantity  of  arsenic  found  in  fuel.  However,  I  will  not 
pursue  tlie  point  any  further.  I  suppose  you  are  of 
opinion  that  there  are  two  {processes  by  which  with 
proper  care  and  attention,  security  for  the  public  may 
be  absolutely  provided,  a  process  of  cleaning  and  screen- 
ing, and  very  careful  attention  to  the  use  of  fuel? 
— Quite  so. 

8222.  Would  you  support  that? — Absolutely. 

8223.  Many  witnesseis  have  come  to  that  cionolu&ion, 
that  iproper  care  must  be  taken  in  every  case  ? — Un- 
doubtedly, and  if  a  man  exercises  proper  care  and 
caution  in  buying  his  coal  and  cleansing  his  malt  efli- 
ciently,  I  should  imagine  there  is  no  possibility  of 
arsenical  contamination. 

8224.  Are  you  aware  that  one  of  the  largest  brewers 
in  Ireland  uses  malt  only? — The  largest  brewer  of  all 
uses  nothing  but  malt,  and  the  next  largest  uses  an  ex- 
ceedingly small  quantity  of  sugar,  but  I  am  soriw  to  say 
it  is  used  almost  exclusively  in  the  pernicious  system  of 
priming. 

8225.  Have  you  ever  attemipted  to  make  any  estimate 
in  a  bad  barley  growing  season  in  this  coantry,  a  wet 
season,  for  instance,  by  which  you  can  tell  the  amount 
of  English  and  foreign  barley  respectively  the  large 
firms  of  brewers  in  this  countiy  would  use? — I  have 
never  know  a  season  in  which  there  has  not  been  a  sulii- 
i^.ient  supply  for  the  largest  brewers  who  pay  a  good 
orice  for  the  best  barleys  grown  m  this  country. 

8226.  Even  in  a  wet  iseaison? — The  worst  season.  I 
have  known  every  season  since  1866.  I  have  had  to  come 
into  direct  contact  and  judge  tlie  barleys  of  the  season 
in  a  way  wMcii  I  suppose  is  not  quite  common,  apart 
from  Mr.  Read,  who  has  been  good  enough  to  act  as  one 
of  the  judges  of  the  malting  'barleys  at  the  Brewers' 
Exliibitio^n.  I  have  acted  as  chairman  of  that  body  for 
nearly  20  years.  It  has  been  my  special  and  direct 
liuisiness  to  inquire  most  carefully  into  the  actual  quan- 
tfty  of  the  barleys  grown  season  after  season,  and  offi- 
cially I  state  emphatically  that  I  have  not  known  any 
season  in  the  whole  of  my  experience  when  there  has 
not  been  grown  in  this  country  a  good  quantity  of  barley 
euitable  for  the  best  uses  of  the  best  brewer--.  I  believe 
Mr.  Read  will  agree  with  me. 

82^.  Then  in  a  bad  season  you  think  there  is  no 
excuse  for  any  brewer  to  go  to  foreign  barley  to  get  a 
good  barley? — That  is  .another  question.  Ji  there  is 
not  sufficient,  and  if  it  is  necessary  .to  import  barleys 
because  we  have  not  grown  enough,  that  would  be  only 
a«  oBdiuary  feusine«s  eourse.  What  I  complain  of  is 
the  very  large  and  undue  recourse  to  Kubstitutes  for 
barley  mad'e  by  brewer.?'.  They  fly  to  foreign  corn  not 
w;hen  necevssary,  but  solely  with  the  vieiw  t"  depreciate 
the  price  of  English  grain,  which  is  a  totally  different 
matter. 

8228.  {Professor  Thorpe.)  Assuming  that  malt  sub- 
stitutes, glucose  and  invert,  continue  to  be  used,  would 
you  extend  the  same  principle  that  you  laid  down  in  the 
case  of  the  m<alts'fcer  to  the  maker  of  those  things — - 
would  you  allow  him  to  sell  his  product  without  any 
■guarantee  of  its  purity? — -No,  because  he  is  conductinr' 
a  purely  chemical  process  which  requires  high  training 
as  a  chem.ist ;  he  is  employing  in  the  necessary  process 
of  his  manufacture  exceedingly  dangerous  land  dtoubbful 


materials,  and  therefore  he  is  on  a  totally  different 
plane. 

8229.  How  is  ne  employing  exceeuingly  dangerous 
and  doubtful  m.aterials  ?— I  have  never  heard  of  invert 
or  glucose  being  prepared  without  the  use  of  sulphuric 
acid,  muriatic  acid,  or  other  acids.  It  is  one  of  the 
simplest  and  best  known  things,  as  I  need  not  say  to  an 
experienced  chemist  like  yourself,  that  these  things  are 
more  or  less  dangerous  or  doubtful. 

8230.  How  are  they  dangerous  or  doubtful  ?— It  has 
been  known  for  a  very  long  period  now  that  it  is  ex- 
tremely  easy  for  arsenic  to  get  into  their -manufacture. 

8231.  JSTow  when  it  is  proved  to  you  that  arsenic  is 
equaUy  easy  to  get  into  fuel,  What  in  principle  is  tho 
difference  between  one  class  of  manufacture  and  the 
other  ? — ^There  is  no  difference  in  principle.  If  I  were 
a  maker  of  glucose  or  invert  I  should  say,  "Buy  my  stuff 
as  it  stands  and  test  it  on  its  merits;!  give  no  guaran- 
tee." 

8232.  That  is  exactly  the  answer  I  desired  you  in  the 
first  instance  to  make.  You  would  put  the  manufac- 
turer_  of  invert  and  glucose  in  precisely  the  same  posi- 
tion in  respect  to  the  brewer  that  you  put  the  maltster? 
—Yes,  if  they  like  to  take  that  line.  On  the  other 
hand,  if  in  order  to  curry  favour  and  sell  their  material 
they  are  prepared  to  give  a  guarantee,  let  them  take 
the  onus  of  giving  that  guarantee. 

8233.  You  make  that  statement  to  us  deliberately  in 
view  of  the  fact  that  the  greater  portion  of  this  trouble 
has  arisen  through  the  manufacturers  of  these  materials 
accidentally  putting  arsenic  into  them  ? — I  do  not  admit 
it  to  be  an  accident. 

8234.  In  view  of  these  circumstances  you  nevertheless 
say  if  you  were  a  manufacturer  of  invert  or  glucose  you 
would  recognise  no  obligation  on  you  to  furnish  such 
certificates  ? — And  I  should  think  Bostock's  are  exceed- 
ingly comfortable  in  their  minds  that  they  gave  no 
guarantee. 

8235.  If  yon  were  now  in  tlie  position  of  a  manufac- 
turer would  you  still  say  there  is  no  obligation  on  you  to 
furnish  that  certificate? — If  I  were  a  manufacturer  I 
should  want  to  get  out  of  giving  tlie  guarantee. 

8236.  (Sir  JVilliam  Church.)  I  should  like  to  ask  a 
question  or  two  with  regard  to  the  suitability  of  English 
barley.  I  think  you  just  now  said  there  was  no  year  in 
wliich  there  was  not  a  sufficiency  of  good  English  barley 
produced  for  brewing  purposes  if  the  proper  price  was 
given  for  it  ? — Yes. 

8237.  You  have  rather  changed  your  opinion,  have  n  t 
you,  of  late  years  as  regards  the  suitability  of  English 
barley  for  brewing  purposes  ? — What  would  you  oall  the 
"  late  years  "  ? 

8238.  The  last  ten  or  twelve  years  ? — I  have  been  fox 
nearly  20  years  urging  upon  the  British  farmers  the  tie- 
sirability  of  improving  their  methods  of  growth  a)id 
adapting  the  material  they  produce  to  brewers'  needs. 
Probably  12  or  15  years  ago  there  was  not  so  large  a 
quantity  of  good  barley  grown  as  recently.  If  you  are 
referring  to  w.ritings  of  mine  15  years  since  you  might 
perhaps  legitimately  say  that  I  have  changed  my 
opinion  lately. 

8239.  In  what  way  have  the  farmers  improved  tlieir 
growths  of  'barley  ? — In  every  way.  They  have  given 
much  more  attention  to  the  preparation  of  the  soil ; 
have  been  much  more  attentive  to  the  quality  of  the 
manure  ;  the  quantities  land  the  mod'es  of  adding  the 
manure  to  the  soil.  They  have  been  much  more  careful 
in  getting  the  seed  sown  at  an  earlier  date.  Manv  of 
them  have  been  urged  to  ^ow  even  winter  barley.  Tiiey 
have  been  extre'mely  careful,  the  majority  of  them  com- 
mendably  so,  to  get  the  best  seed  possible ;  instead  of 
sowing  tail-corn  they  have  employed  expensive  barley  of 
a  very  high  clasis,  and  have  paid  more  attention  to  the 
period  of  cutting. 

8240.  What  is  the  result  of  all  that  ?— That  we  get  a 
very  large  quantity  of  superfine  barley  which  cannot  be 
surpassed  and  is  not  equalled  by  any  barleys  grown 
abroad. 

8241.  In  what  way  lis  the  barley  different  now  from 
what  it  was  then  ? — Then  thoy  did  absolutely  tlie  oppo- 
site to  what  I  now  advise. 

8242.  What  is  tJie  chemical  condition  of  the  grain 
which  miakes  it  better  now  than  it  was  before  ? — I  am 
not  prepared  to  give  a  chemioal  opinion  as  I  do  not 
claiim'  to  be  'a  diemast,  but  I  -am  told  by  chemists  that 
there  is  the  right  relation  of  the  nitrogenous  and  albu 
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J^ff,^  mhnul  :-iatters  avhicli  enables  the  grain  now  grown  to 
H.  Stope;:.     praduce  a  mak  entirely  satisfactory  to  tlie  brewer. 

8243.  (*'ir  William  Hart  Dyke.)  Will  it  keep  its 
colour  after  24  hours  uf  rain  wneu  it  is  cut  ^  1  have 
been  connected  with  barley  gruHtng  since  I  was  ten 
yoars  old  as  my  father  was  before  me,  and  should  know 
something  about  barley,  and  une  of  the  difficulties  is  tj 
preserve  the  colour  ? — If  yuu  deal  vrith  a  man  who  in- 
sists on  having  a  white  barley  it  will  not,  but  if  you 
are  dealing  with  a  man  who  likes  to  have  a  mellow  an  I 
golden  barley  it  will. 

8244.  Is  it  a  question  of  climate  ? — No,  it  is  not. 

8245.  As  a  large  barley  grower,  and  as  I  said  con- 
nected with  barley-growing  ever  since  I  was  a  youtli, 
and  having  carefully  watched  its  growth  and  studied  it, 
I  therefore  ask  you  that  practical  question.  Are 
the  conditions  you  ar-f-  describing  such  as  to  produce  a 
good  sample  of  barley  after  16  or  18  hottrs  rain  ? — Cer- 
tainly  it  will,  in  a  mucb  belter  form.  In  the  sale  of 
barleys  now,  by  great  improvements  in  manure  an:l 
If  a  man  insists  on  having  barley  which  is  white,  neces- 
sarily you  cannot  get  it  aft-er  24  hours  rain,  especially 
if  the  barley  lias  been  laid  or  lodged. 

8246.  {Mr.  Cosmo  Bonsor.)  Or  grown  ? — It  will  not 
grow  in  24  hours.  If,  on  the  other  hand,  you  liave  the 
barley  standing  on  proper  straw,  able  to  resist  the  in- 
fiiience'3  of  24  hours  raLn,  which  you  do  net  get  in  Kent, 
b^it  which  good  Norfolk  men  know,  it  will  stand  24 
hours  rain,  and  I  have  known  barley  growers  get  higii 
prices  for  barley  that  had  had  24  hours  rain  upon  it. 

8247.  {Chairman.)  Before  being  cut  ?— Yes,  just  prior 
to  the  time  of  cutting,  when  the  barley  is  absolutely 
ripe  and  fit  for  the  scythe.  If  there  comeu  a  ^period  of 
24  hours  rain,  and  especially  if  the  rain  be  heavy  so  as 
to  beat  the  barley  into  tlie  ground,  it  discolours  it,  spoils 
its  appeiarance,  and  damages  it  very  seriously. 

8248.  But  it  does  not  injure  its  quality  except  in  ap- 
pearance?— It  injures  its  quality  in  this  way,  that  if  it 
is  allowed  to  lie  in  the  ground  and  get  discoloured  and 
sprout,  but  otherwise  it  does  not.  You  can  make  abso- 
lutely as  good  'beer  with  barley  slightly  stained  witli 
24  (hours  rain  as  from  the  best  'barley  grown  in  Kent. 
Of  course,  it  is  preferable  not  to  have  it  stained  if 
possible.  Now,  as  the  outcome  of  improved  cnltivation 
it  is  possiible  for  barley  to  resist  undtie  .perio  Is  of  wet 
ill  a  better  way  than  it  did  before. 

8249.  (Sir  William  Clntrch.)  I  may  take  it  that  you 
would  no  longer  write,  as  I  think  I  am  correct  m  be- 
lieving you  did  some  12  or  14  year  .ago,  that  some  pro- 
portion of  foreign  barley  in  the  production  of  light  beers 
was  a  practical  institution,  and  that  probably  the  fact 
of  linterference  with  the  use  of  nitrogenous  suibstiitutes 
would  be  to  increase  the  proportion  of  foreign  barley. 
Tou  stated  that  to  another  Commission  ? — Yes. 

8250.  Now,  you  think  the  agriculturist  has  .so  im- 
proved his  agriculture  that,  not  withstanding  a  cold 
or  wet  season,  he  would  still  ibe  able  to  produce  malt  for 
a  light  beer  ? — ^I  do  not  think  1  should  go  so  far  as  that. 
I  do  isay  'ttnheslitiatiingly  that  the  amount  of  barley 
groTvn  under  normal  conditdoniS  is  much  larger,  but  if 
the  condition  of  the  season  be  adverse  I  fail  to  see  that 
there  would  be  the  power  to  produce  such  barley.  If 
the  season  was  so  bad  that  no  barley  grew  at  all  it  would 
be  ridiculous  to  contend  thai  the  farmer  could  produce 
it. 

8251.  I  may  take  it  at  all  events  tliat  you  think  our 
barleys  now,  by  great  improvements  in  manur.3  aJid 
other  ways,  are  so  improved  that  ordinary  English  malt 
does  not  contain  nitrogenous  constituents  in  forms  that 
render  fermentation,  attenuation,  and  the  final  con- 
dition of  beer  unsuitable  and  defective  ? — That  is  so. 

8252.  You  tliink  we  have  made  really  so  great  an 
improvement  in  agriculture  in  these  twelve  or  fourteen 
years  that  we  have  now  got  to  a  certain  extent  a  non- 
nitrogenous  barley? — I  do  not  think  so.  I  believe  I  am 
in  the  position  to  prove  it  as  a  laot.  I  say  unhesitat- 
ingly, it  is  so. 

8253.  If  we  have,  do  you  not  think  that  we  have 
greatly  lowered  the  value  of  our  barleys  as  feeding 
stuffs? — I  know  nothing  of  the  value  of  barley  as  feed- 
i»>g  stuffs.  We  have  not  lowered  its  value  to  the  brewer, 
but  h\ie  brewer  has  lowered  the  value  to  th^■  farmer. 

8254.  You  do  not  wish  to  give  me  an  opinion.  Most 
grains,  as  far  as  general  feeding  purposes  are  concerned, 
are  valuable  for  the  amount  of  nitrogenous  matter  in 
them  ? — ^I  have  no  experience  of  the  feeding  value  of 
barleys.    My  whole  attention  has  been  confin.^d  to  the 


brewing  value,    x'he  brewer  has  taught  itie  farmer  that 
he  requires  uariey  witii  Jess  nitrogenous  matter,  and  tne  j, 
farmer  has  adapted  his  processes  to  the  brewers'  need,      '  ^f^"- 
and  produces  barley  which  is  less  nitrogenous  and  more  20  June  1801. 
accenteble  to  the  brewer,  and  I  hope  every  brewer  in 
this  country  will  confirm  what  I  say. 

8255.  I  should  like  to  know  what  you  mean  by  a 
phrase  in  your  precis.  You  talk  about  the  "  vital  pro- 
perties of  malt."  I  do  not  in  the  least  understand  what 
that  means  ? — It  means  that  you  must  use  malt  to  make 
beer,  and  that  you  cannot  make  beer  without  malt. 
Ihere  is  some  vital  principle  m  malt  which  is  not  dis- 
tinguishable by  the  chemist,  which  makes  it  imperative 
that  the  brewers  should  use  some  malt.  I  may  use  the 
wrong  word  very  probably,  but  what  I  mean  to  say  is 
tliat  if  you  wish  to  In-ev/  beer  you  must  employ  some 
malt.  I  would  argue  further,  and  say  that  you  cannot 
brew  true  beer  if  ycu  employ  a  substitute  for  malt. 

8256.  {Mr.  Cosmo  Bonsor.)  Not  necessarily  barley 
malt?— Yes,  1  have  never  heard  of  a  single  gallon  of 
beer  which  does  not  contain  some  barley  mall. 

8257.  {Sir  William  Church.)  That  is  a  statement  of 
yuurs  ? — It  is  a  fact. 

3258.  Can  you  give  me  an  idea  of  what  this  vital  prin- 
ciple is?— No,  and  no  one  else  can.  It  is  a  matter 
simply  provable;  produce  beer  without  barley  malt, 
brew  me  a  gallon  ot  beer  without  any  malt  or  any  com- 
bination of  malt. 

8259.  There  are  thousands  of  gallons  of  beer  pro- 
duced without  any  barley  at  all.  It  is  not  the  same 
k.nd  of  beer,  but  beer  all  the  same  ?— I  am  speaking, 

ot  English  beer  as  we  know  it.  A, 

8260.  {I'rofcssor  Thorpe.)  This  vital  principle  is  not 
an  entity,  is  it?  Is  it  some  quality  which  is  capable 
of  having  material  value  attached  to  it,  or  what  is  tliis 
vital  principle  ?— The  value  attached  to  it  is  that  that 
alone  enables  you  to  produce  beer.  I  cannot  tell  you 
what  entity  it  has.  No  chemist  has  ever  defined  it. 
But  there  is  a  subtle  someithing  in  barley  malt  which 
renders  it  imperative  upon  every  brewer  in  Great 
Britain,  if  he  attempts  to  brew  beer,  to  use  a  propor- 
tion of  malt.  I  have  never  heard  of  a  single  brewer  in 
this  country,  with  all  my  rich  e.xperience  of  brewers, 
attempt  to  brew  beer  without  malt.  I  argue  from  that,, 
that  if  it  be  necessary  to  use  some  malt,  the  more  you 
displace  that  essential  the  further  you  drift  from  the 
;rue  science  of  brewing,  and  the  fluid  you  produce  is  not 
beer,  and  ought  not  to  be  so  named. 

8261.  Your  statement  simply  amounts  to  this,  that 
malt  is  necessary  to  the  manufacture  of  beer? — Yes. 

8262.  And  you  associate  that  with  some  transcen- 
dental principle  or  quality  which  is  not  material  in  the 
grain?— That  is  so.  Here  you  have  a  large  body  of 
men  with  great  capital,  who  are  spending  a  large 
amount  of  intelligence  in  trying  to  produce  beer  by 
every  proce^.s  under  the  sun,  and  up  to  the  present 

they  have  never  sttcceeded  in  making  beer  without  i: 
malt.  Therefore,  I  say  there  is  a  something  in  malt 
which  is  not  in  anything  else,  and  as  a  consequence 
beer  ought  to  be  defined  as  containing  that  to  the 
maximum  extent,  and  that  everything  else  is  made 
from  sxibstitutes  which  does  not  contain  this  essential 
essence  is  not  fit  to  be  called  "beer,"  and  oua;ht  not  to 
be  permitted  to  be  called  "beer." 

8263.  (Mr.  Cosmo  Bonsor.)  May  they  be  called  ales 
and  stotit  ? — No,  I  think  ale  and  stout  with  beer  should 
be  kept  actually  to  the  malt.  It  might  be  called  aline, 
beerine,  or  stoutine,  after  the  style  of  margarine. 

8264.  (Chairman.)  You  say  that  malt  is  necessary.  Use  of  malt 
but  would  you  admit  proportions  of  glucose  and  other  substitutes 
substances  ? — I  consider  that  when  the  public  asks  for  ir  beer 
beer  it  ought  to  have  the  product  of  malt  only,  without  should  be 
the  addition  of  glucose,  sugar,  or  any  other  substitute  declared, 
in  any  form,  and  that  if  all  these  things  be  added, 

there  ought  to  be  an  intimation  given  to  the  consumer 
that  it  is  so,  and  there  ought  to  be  a  declaration  made 
that  a  substitute  has  been  employed,  and  it  is  not  the 
genuine  product  of  barley  malt.  There  should  be  no 
hesitation  or  paltering  or  beating  about  the  bush.  That 
is  a  plain  simple  point  that  ought  to  be  taken  into 
account. 

8265.  (jSir  William  ChnrcJi.)  In  the  precis  of  your 
evidence  in  connection  with  this  vital  principle  of  malt 
(which  you  have  not  made  any  clearer  to  me  than  before) 
you  go  on  to  say  that  beer  substitutes  do  not  possess 
that  vital  principle,  and.  therefore,  "recourse  ha*: 
necessarily  been  made  to  large  quantities  of  powerful 
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antiseptics  as  preservatives  in  beer."  To  what  do  you 
allude  to  there  ? — I  am  very  glad  to  have  the  privilege 
of  answering  that  question,  because  I  take  it  that  that 
IS  really  the  chief  point,  if  there  be  any  value  in  any- 
thing I  have  said  to  you,  which  may  be  suggestive  to 
you  on  that  subject.  In  consequence  of  the  poverty 
of  the  materials  used  by  brewers,  they  now  employ  pre- 
servatives of  many  types,  chiefly  limes  or  sulphurs. 
Bi-sulphite  of  lime  is  the  one  more  generally  used. 
Salicylic  acid  is  very  largely  used,  and  a  number  of 
very  powerful  antiseptics  and  preservatives  are  neces- 
sarily used. 

8266.  Do  you  mean  by  very  powerful,  "  very  power- 
ful as  antiseptic  "  or  in  other  ways  ? — As  antiseptics. 

8267.  Therefore  it  makes  very  little  difference 
whether  you  use  a  very  powerful  antiseptic  in  very 
small  quantity  or  a  less  powerful  one  in  larger  quan- 
cities  so  far  as  preserving  your  beer  goes? — If  you  use 
sound  g'ood  malt  from  good  sound  barley  you  have  no 
need  for  preservatives. 

8268.  We  have  got  beyond  the  malt.  You  have  men- 
tioned bi-sulphite  of  lime  and  salicylic  acid  ;  was  there 
;iny  other  preservative  present  to  your  mind  ? — I  men- 
tion a  number,  and  there  are  many  more — salicylic 
acid,  borax,  phylax,  K.M.S.,  sulphites,  bi-sulphites — 
ihey  have  been  all  referred  to  m  previous  evidence, 
and  they  are  all  used.  In  my  opinion  they  are  all 
dangerous,  and  the  fact  that  they  liave  been  used  has 
probably  led  to  a  number  of  dangers  to  the  public 
health.  It  is  harmful  to  me  to  have  to  swallow  these 
things  in  the  beer,  and  I  should  say  it  is  harmful  to 
other  people.  I  feel  them,  and  as  I  am  a  man  of  some- 
what strong  physique,  I  maintain  that  weaker 
organisms  would  feel  them  more  keenly. 

8269.  Can  you  tell  when  you  have  drunk  a  gallon  of 
beer  which  contains  borax,  or  drink  another  gallon 
which  contains  salicylic  acid,  or  another  gallon  which 
contains  bi-sulphite  of  lime,  which  you  have  had  ? — I 
should  feel  very  much  ashamed  of  myself  if  I  could 
not  get  to  that  point  long  before  I  drank  a  gallon.  If 
there  is  bi-sulphite  of  lime  added  to  beer  I  can  tell  you 
before  I  drink  it  by  the  mere  smell,  especially  if  it  is 
added  in  the  dangerous  quantities  it  now  is.  It  is  the 
practice  that  every  baiTel  that  goes  out  from  almost 
every ^  brewery  very  nearly  a  pint  is  added,  and 
sometimes  more,  of  powerful  bi-sulphite  of  lime. 

8270.  I  find  you  have  entirely  changed  ;nur  opinion 
also  on  the  matter  of  antiseptics  from,  "what  vou  hpld  at 
the  time  you  held  out  views  about  English  barley,  be- 
cause at  that  time  you  thought  that  in  adding  such 
preservative  agents  first  were  necessary  to  enable  the 
brewer  to  use  English  barley  and  suit  the  increasing 
fastidiousness  of  the  public  palate  was  only  the 
greater  advance  of  scientific  knowledge.  You  did  not 
at  that  time  think  they  were  the  least  injurious  to 
health  ?— But  since  I  have  learned  they  are.  You  are 
referring  to  a  period  of  fifteen  years  ago,  and  in  that 
time  I  have  heard  of  a  great  deal  of  harm  arising. 

8271.  What  evidence  have  you  of  any  harm  having 
arisen  from  any  of  these  preservatives  in  beer?— You 
have  the  evidence  that  a  large  number  of  people  have 
died  and  suffered  in  Manchester  and  elsewhere  in  a  way 
not  fully  accounted  for  by  arsenic  alone. 

8272.  In  what  way  is  that  not  accounted  for  by  ar- 
senic alone?— I  gather  that  from  the  reports  I  have  read. 
Not  being  a  doctor,  I  am  not  in  a  position  to  tell  you  in 
the  language  I  should  wish  to  use. 

8^73.  But  you  have  gathered  an  entirely  erroneous 
■conclusion  from  what  you  have  read.  You  have  not  'end 
carefully  enough,  or  else  you  would  have  seen  that  the 
only  question  was  the  pos-sibility  of  its  being  due  to 

alcohol  and  the  possfbility  of  its  being  dtie  to  arsen-n  ?  

I  cannot  put  my  hand  on  the  name  for  the  moment,  but 
I  read  a  very  im-portant  article  by  a  doctor  in  the 
"Lancet"  last  week  which  anneared "to  confirm  my  own 
view.  In  the  evidence  which  I  have  attempted  to  r^-ad 
intelligently  for  myself  and  to  master,  it  has  seemed  to 
me  there  has  not  been  any  clear  tracing  back  the  epi- 
demic to  arsenic  only.  In  the  "Lancet"  of  last  week 
there  is  an  article*  which  combats  the  point  as  to  whether 


the  illness  is  really  derivable  from  the  alcohol  or  from 
the  arsenic,  and  therefore  I  am  only  quoting  SDmeoio 
who  has  a  very  much  better  knowledge  of  the  possibil- 


*  Alcohol  and  arsenic  in  the  Etiology  of  Alcoholic 
neuritis.  E.  Farquhar  Buzzard.  Iiar^et,  June  8-  1901 
pp.  1593-5.  •  ' 


ties. 

8274.  You  did  not  quote.  Yon  made  a  definite  state- 
ment to  me  that  these  antiseptics  you  know  did  harm, 
and  I  am  most  anxious  to  have  that  evidence  ? — ^I^  should 
say  that  my  own  opinion  on  the  matter  is  evidence.  I 
hope  it  will  be  accepted  as  such.  I  do  know  of  my  own 
knowledge  that  if  I  drink  beer  containing  these  things  I 
suffer.  I  have  not  taken  arsenic,  otherwise  I  should 
have  been  a  living  or  dead  instonce  of  its  effects. 

8275.  When  you  have  had  an  impure  beer  disagree 
with  you,  have  you  had  it  analysed  to  see  the  amount  of 
antiseptics  in  it? — ^No,  because  no  analyst  could  tell  jne 
what  are  the  effects  or  influences. 

8276.  You  told  me  just  now  you  could  tell  the  different 
effects  of  these  different  preservatives  on  yourself  ? — I 
can  by  the  influence  on  myself  and  the  effects  on  my 
palate.  I  believe  I  am  not  wrong  in  assuming  that  there 
are  a  number  of  things  not  capable  of  being  determined 
by  analysts  which  can  be  told  by  the  palate. 

8277.  These  antiseptics  can  be  easily  recovered  from 
the  beer,  and  therefore  when  you  have  beer  that  disa- 
greed with  you,  had  you  sent  it  to  an  analyst,  and  he 
had  told  you  it  contained  such  and  such  a  percentage  of 
bi-sulphite  of  lime  or  dalicj-iic  acid,  you  would  have  had 
evidence.  But  the  mere  statement  is  worthless? — ilay 
I  direct  your  attention  to  one  answer  to  one  question 
put  to  Mr.  Estcourt,  the  City  Analyst  of  Manchester? 
He  stated  that  he  was  absolutely  unaware  that  brewers 
used  any  of  these  things  even  up  to  December  last 
year. 

8278.  I  want  evidence  of  these  substances  you  have 
imentioned  being  prejudicial  ? — ^Assuming  that  I  had 
submitted  a  beer  that  I  thought  was  prejudicial,  which  I 
knew  of  my  own  knoTvIedge  I  dare  not  drink  without 
getting  heartburn  and  suffering  from  inconvenience,  to 
Mr.  Estcourt,  do  you  thjnk  he  would  have  found  bi-sul- 
phite of  lime  present  in  the  beer? 

8279.  I  have  not  the  slightest  doubt  of  it.  If  you  ha  1 
submitted  it  to  any  single  chemist,  asking  him  to  look 
for  poison,  he  would  have  found  it.  The  beers  sent  to 
analysts  were  merely  for  adulterations,  but  you  thought 
you  were  poisoned,  and  if  you  had  mentioned  any 
2>o;son  he  would  have  told  you  without  a  shadow  of 
doubt  whether  it  was  present  ? — ^A  great  number  of  men 
were  inquiring  very  anxiously  what  was  the  cause  of 
the  deaths  in  Manchester,  and  yet  the  City  analyst  of 
Manchester  was  unaware  that  the  brewers  used  any  of 
these  things.  He  was  emploj'ed  by  brewers,  and  ought 
to  have  had  the  knowledge. 

8280.  {Professor  Thorpe.)  Where  is  the  direct  evi- 
dence that  bi-sulphite  of  lime  is  capable  of  exercising  a 
prejudicial  action?- — I  presume  it  carries  sulphur  in  some 
form  or  other.  I  have  no  knowledge,  and  I  ought  not  to 
assume  to  answer  your  question.  I  am  not  at  all  sure 
there  may  be  combinations  between  sulphur  and  arsenic 
which  give  rise  to  a  much  more  deadly  iniSuence  than 
when  they  are  not  present. 

8281.  I  am  talking  about  bi-sulphite  of  lime,  not  in 
conjunction  with  arsenic  or  anything  else,  and  I  ask  you 
where  is  the  evidence  that  bi-sulphite  of  lime  is  of  an 
injurious  nature? — There  is  no  evidence,  for  the  simple 
reason  that  few  people  know  that  brewers  use  euch 
things. 

8282.  Bi-sulphite  of  lime  is  a  thing  known  for  a  very 
long  period  of  time  ;  its  therapeutic  and  physiological 
action  has  been  studied.  Where  is  the  evidence  that 
it  is  capable  of  injury? — Where  is  the  evidence  that 
arsenic  would  injure  any  beer  until  last  November. 

8283.  (Chairman.)  But  you  do  not  need  an  analyst 
because  you  know  these  different  substances  yourself  ? 
— I  feel  them. 

8284.  Which  do  you  consider  the  worst,  salicylic  acid, 
bi-sulphite  of  lime,  or  borax? — They  are  all  bad,  but  of 
the  three  probably  salicylic  acid  is  the  worst,  and  it  is 
very  bad  and  harmful  to  have  a  combination  of  it  in 
every  article  of  food  one  takes.  I  think  it  is  monstrous 
that  we  have  these  things  in  the  form  we  now  do.  We 
get  bt5rax  on  almost  every  piece  of  meat  and  fish  we  have 
sent  3s  by  the  butcher  or  fishmonger.    Almost  all  the 
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wines  which  come  to  this  country  are  charged  with  sali- 
cylic icid.  and  we  get  all  these  things  in  our  beer.  I 
contend  that  taking  these  tilings  into  our  system  is  un- 
desirable, and  I  know  the  effects  on  myself  are  preju- 
dicial.   I  cannot  define  it,  btit  T  know  it. 

8285.  {Professor  Thorpe.)  I  should  just  like  to  posi- 
tively and  directly  challenge  a  statement  made  as  to  the 
widespread  use  of  antiseptics  in  articles  of  food.  It  is 
not  the  truth  that  borax  is  used  practica,lly  in  all  meats 
and  that  salicylic  acid  is  to  be  found  practically  in  almost 


all  wines  and  beer-;..    That  is  not  the  fact.    The  exact  j/^ 
proportion  in  which  these  things  do  occur  has  been  re-     H,  Stopes 
eently  inquired  into  by  a  Departmental  Committee,  and  — 
the  precise  nature  of  the  facts  is  well  established'/ — Do  ^'^JwnelQoi 
you  say  that  bi-sulphite  of  lime  is  not  user!  by  nearly  ~ 
all  brewers? 

8286.  I  did  not  say  tihat? — I  contend  that  bi-sulphite 
of  lime  is  used  by  all  brewers.  That  is  proveable  The 
other  is  only  a  matter  of  opinion. 
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Tables  handed  in  by  Mr.  Niven.  ^"  ^'  - 


in  Manchester  for  the  Five  Years  1891-95. 


Liver. 

Liver  Disease  (other). 

(Jattritis  (Adults). 

Total. 

Weeks. 

1894. 

1895. 

1891. 

1892. 

1  1893. 

1  1894. 
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ROYAL  COM.MISSIOX  ON  ARSENICAL  POISONING: 


Appendix  B.— Deaths  in  Weeks  from  certain  Diseases  in 


Wee'is. 

Peripheral  Neuritis. 

Neuritis  (other). 

Alcoholism. 

Cirrhosis  of 

1896. 

1897. 

1898. 

1899. 

1900. 

1896. 

1897. 

1898- 

1839. 

1900. 
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Manchester  for  the  Five  Years  1896—1900.  A^^endii, 


Liver. 

Liver  Disease  (other). 

Gastritis  (iu  Adults) 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


Appendix  APPENDIX  No.  4. 

No.  4. 


Papers  handed  in  by  ilr.  Niven. 


TABLE  C— MANCHESTER. 


Deaths  from  Periijheral  Neuritis  in  Sex  and  Age  Groups. 


Year. 

Under 
20  Years. 

20- 

25. 

25- 

35. 

35- 

45. 

45- 

55. 

5-5- 

65. 

65  Years 
and  upwards 

M. 

F. 

M. 

F. 

M. 

M. 

F. 

M. 

1 

F. 

M. 

F. 

M, 

F. 

1891  - 

2 

1 

3 

1 

1 

1892  - 

1 

2 

1 

3 

1 

1 

_ 

2 

2 

5 

1 

1 

1 

1 

1 

1894  - 

3 

1 

9 

1 

2 

1 

1895  - 
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8 

3 

2 

2 

1896  - 

1 

1 

2 
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7 

2 
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1 

1 

2 
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2 
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2 
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1 
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4 
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10 
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1 
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20 
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1 

Deaths  from  Neuritis  (otlier)  in 

Sex  and  Age  Groups. 

Year. 

Under 
20  Years. 

20- 

-25. 

25 

-35. 

35- 

-45. 

45- 

-55. 

55 

-65. 

65  Years 
and  upwards. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

1891  - 

1 

1 

1 

1892  - 

1 

1 

1893  - 

3 

1 

1 

1 

3 

1 

1894  - 

1 

1 

1 

1895  - 

1 

1 

3 

1896  - 

1 

1 

1 

1 

1897  - 

1 

2 

1 

1898  - 

2 

1 

1 

1 

J899  - 

3 

2 

1900  - 

1 

2 

2 

2 

3 

1 

1 

Total  - 

1 

i  ^ 

6 

6 

14 

4 

10 

2 

7 

1 

2 
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TABLE  D. 
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HANDED  in  by  Mr.  Niven,  Manchester. 


Manchester.— Deaths  from  Peripheral  Neuritis  and  Arsenical  Poisoning  from  November  25th,  1900,  to 

February  19th,  1901. 


Date 

of 
Death. 


Initials. 


Sex. 


Age. 


Occupation. 


Certified 

or 
Inquest. 


Medical  Officer's  Classification 
Cause  of  Death. 


Hospital 
(which). 


1  Dec. 
6 


20  ,. 


23  „ 


1901. 

2  Jan. 


2  Jan. 

1900. 
0  Dee. 


1901. 
1  Jan. 


4576 


J.  A.  - 
W.  H.  H. 
J.  F.  - 
M.  E.  P. 

G.  R.  - 

M.  L.  - 

W.  B.  - 

F.  R.  - 

A.  O.  - 
E.  H.  - 

J.  D.  - 
W.  S.  - 
S.  J.  K. 

A.  G.  - 

J.  B.  - 
A.  S.  - 
E.  A.  C. 
M.  J.  C. 

M.  T.  - 

J.  A.  S. 
M.  G.  - 

J.  C.  - 

E.  I.  - 

C.  N.  - 
M.  N.  - 

M.  L.  - 


M. 
M. 
M. 
F. 

M. 
F. 
M. 
F. 

F. 
F. 

F. 
M. 
F. 

F. 

M. 
F. 
F. 
F. 


F. 
F. 

M 

F. 

F. 

F 


55  years 

43  „ 
70  „ 
•44  „ 

58  „ 

56  „ 
56  „ 

47  „ 

49  „ 

50  „ 

45  „ 

48  „ 

48  „ 

59  „ 

51  „ 
.32  „ 
47  „ 

46  „ 

49  „ 

44  „ 

50  „ 

34  „ 

62  „ 

54  „ 

38  „ 

59  „ 


French  polisher  - 

Sick  visitor  for  provident 
society. 

P'ustian  cutter  (retired) 

Wife  of  warehouse  por- 
ter. 

Formerly  a  warehouse- 
man. 

Wife  of  a  joiner  - 
Warehouse  porter 
Wife  of  concretor    .  - 


Wife  of  wood  pattern 
maker. 

Widow  of  bricksetter  - 


Widow  of  fitter  - 
Billiard  marker  - 
Property  repairer 

Wife  of  trunk  maker  - 

Hawker 

Wife  of  labourer  - 

Wife  of  hardware  sales- 
man. 

Wife  of  labourer  - 
Widow  of  engraver 

Wife  of  painter 
Widow  of  porter  - 

Tinplate  worker  - 

Wife  of  saw  maker 

Unknown 

Wife  of  labourer  - 

Wife  of  clog  iron  maker 


Certified 
Certified 
Certified 
Certified 

Certified 
Certified 
Certified 
Inquest 

Certified 
Inquest 

Inquest 
Certified 
Certified 

Inquest 

Inquest 
Certified 
Certified 
nquest 

Inquest 

Inquest 
Inquest 

Inquest 

Inquest 

Inquest 
Inquest 

Inquest 


Peripheral  neuritis,  phrenic 
paralysis. 

Cirrhosis  of  liver,  peripheral 
neuritis. 

Senile  decay,  peripheral  neu- 
ritis, hemiplegia. 

Peripheral  neuritis,  21  days  ; 
cerebral  haemorrhage,  5 
hours. 

Ch.  peripheral  neuritis,  1 
year ;  dementia. 

Ch.  peripheral  neuritis,  1 
year ;  dementia. 

Peripheral  neuritis,  5  months ; 
asthenia. 

She  died  from  arsenic  poison- 
ing, no  evidence  to  show  how 
caused. 

Peripheral  neuritis,  cardiac 
failure. 

She  died  from  bronchitis  and 
alcohol,  and  arsenical  poi- 
soning. 

She  died  from  alcohol  and 
arsenical  poisoning. 

I'eriphei'al  neuritis,  exhaustion 

Poripherab  neuritis,  mitral 
regurgitation,  hypostatic 
pneumonia,  cardiac  failure. 

She  died  from  pneumonia, 
hastened  by  arsenical  poi- 
soning. 

He  dief]  from  peripheral  neu- 
ritis from  arsenic  poisoning. 

Perijjheral  neuritis,  phthisis, 
exhaustion. 

Peiipheral  neuritis 

She  died  from  cardiac  syncope, 
due  to  peripheral  neuritis 
from  arsenic  poisoning. 

She  died  from  tubercular 
disease,  accelerated  by 
arsenical  and  alcoholic  poi- 
soning. 

She  died  from  chronic  arsenic 
poisoning. 

She  flied  from  pneumonia 
resulting  from  peripheral 
neuritis. 

He  died  from  cirrhosis  of  the 
liver,  accelerated  by  arseni- 
cal poisoning. 

She  died  from  peripheral  neu- 
ritis due  to  arsenic  poison- 
ing. 

Heart  failure  produced  by 
alcoholic  peripheral  neuritis. 

She  died  from  paralysis  of  the 
diaphragm  due  to  arsenical 
poisoning. 

She  died  from  cardiac  failure 
due  to  alcohol  and  accelera- 
ted by  arsenical  poisoning. 


Crumpsall 
Workhouse. 


Crumpsall 
Workhouse. 

Ancoats 
Hospital. 


Crumpsall 
Workhouse. 

Crumpsall 
Workhouse. 

Prestwich 
Workhouse. 


Crumpsall 
Workhouse. 


Crumpsall 
Workhouse 


Crumpsall 
Workhouse. 
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Table  D.— Manchester.— Deaths  from  Peripheral  Neuritis  and  Arsenical  Poisonirg,  izc—coniinued. 


Date 
of 
Death. 

Initials. 

Sex. 

1  ^ 

ge. 

Oecui)ation. 

Certified  j 
or  i 
Inquest. 

i 

190L 
2  Jan.  - 

J  M.  - 

M. 

40  years 

XV  Liii- w  111^ tit;  uidver 

Inquest 

1900. 

30De(^  - 

M.  M.  - 

F. 

55 

» 

Wife  of  pamter  - 

Inquest 

1901. 
8  Jan.  - 

J.  C.  - 

M. 

40 

Street  pavior 

Certified 

5     ,,  - 

A.  H.  - 

M. 

31 

Beer  retailer 

Certified 

7    „  - 

L.  B.  - 

F. 

41 

Wife  of  painter  - 

Inquest 

6    „  - 

H..  D. 

F. 

41 

Widow    of  furniture 
remover. 

Inquest 

1900. 
2  Dec.  - 

A.  R.  - 

F. 

38 

Wife  of 

Inquest 

1901. 
x\j  Jan. 

iVi. 

47 

Army  pensioner  - 

Certified 

7    „  - 

E  J.  - 

F. 

29 

Wife     of  theatrical 
manager. 

Certified 

13  - 

P.  M.  - 

M. 

51 

Market  porter 

Inquest 

1900. 
19  Dec.  - 

T.  B.  - 

F. 

42 

AVife  of  hawker    -  '  - 

Inquest 

1901. 
20  Jan.  - 

W.  S.  - 

M. 

43 

Plumber  and  gasfitter  - 

Inquest 

15    „  - 

E  K.  - 

F. 

43 

Widow  or  hawker 

Inquest 

1900. 
23  Nov.  - 

M.  M.  - 

F. 

48 

Widow  of  labourer 

Inquest 

>» 

M.  J.  D. 

F. 

40 

)j 

Wife  of  tailor 

Inquest 

1901. 
Jan.  - 

M.  A.  T. 

F. 

61 

Wife    of    wood  case 
maker. 

Certified 

M.  S.  - 

F, 

54 

Widow  of  iron  turner  - 

Certified 

5  Feb.  - 

W.  D.  - 

M. 

53 

Bill  distributor 

Inquest 

3    „  - 

M.  S.  - 

F. 

54 

Wife  of  plumber  - 

Certified 

6  „  - 

7  - 

A.  R.  - 
J.  T.  - 

F. 
M. 

53 
42 

)) 

Wife  of  stationary  fire- 
man. 
Bolt-maker  - 

Certified 
Inquest 

1    „  - 

A.  M.  - 

F. 

30 

J) 

Cliarwoman  -      -  - 

Inquest 

10    „  - 

E.  0.  - 

F. 

43 

)? 

Wife  of  plumber  - 

Inquest 

11  - 

B.  E.  - 

M. 

47 

Joiner  -       -       -  - 

Inquest 

12    „  - 

C.  M.  - 

F. 

42 

Wife  of  tailor 

Inquest 

13 

A.  S.  - 

F. 

47 

)) 

Wife  of  maker-up 

Inquest 

13    „  - 

P.  L. 

M. 

37 

J3 

Warehouse  porter 

19    „  - 

B.  F.  - 

F. 

60 

J) 

Wife  of  s-treet  sweeper 

Inquest 

Cause  of  Death. 


He  died  from  peripheral  neu- 
ritis due  to  chronic  arsenical 
poisoning. 

She  died  from  lieart  disease 
accelerated  by  arsenic 
poisoning. 

Peripheral  neuritis  mitral 
regui-gitation  Hnem  atamesis. 

Plithisis,  peripheral  neuiitis  - 

She  died  from  pneumonia  uue 
to  paralysis  of  thediapbragm 
from  arsenical  puisoniug. 

She  died  from  meningitis  due 
to  peripheral  neuritis  from 
alcolioHc  poisoning. 

Slie  diefl  from  cardiac  syncope 
due  to  arsenic  poi^^oning. 

Alcoholism,  periplieral  neui-itis 
(?  Beer),  exhaustion. 

Alcoholic  neuritis,  si\  months; 
coma,  two  days. 

He  died  from  phthisis  ac- 
celerated by  areenical  poi- 
soning. 

Heart  failure  following  pneu- 
monia, tlie  result  of  Ch. 
alcoliolism  and  ai'senical 
poisoning. 

He  died  from  arsenic  poisoning 

Slie  died  from  cardiac  failure 
due  to  liver  disease  and 
arsenical  poisoning. 

She  died  from  ariienical  neu- 
ritis. 

She  died  from  aisenical  poi- 
soning. 

Periplieial  neuritis,  cardiac 
failure. 

Alcoholic  paralysis 

He  died  from  cardiac  failure, 
hastened  by  arsenical  poison- 
ing and  tuberculosis. 

Phtliisis,  alcoholic  periplieral 
neuritis 

Alcoholic  iieri))hcral  neuritis. 

He  died  from  ui;T?mia,  follow- 
ing peri))heral  neuritis  from 
arsenical  and  alcoholic 
poisoning.  , 

She  died  from  cardiac  failure, 
resulting  from  arsenical 
neuritis. 

She  died  from  chronic  arsenical 
poisoning  taken  in  beer. 

He  died  from  phthi.Ms,  acceler- 
ated by  arsenical  poisoning. 

She  died  from  tubercular  di- 
sease, aggravated  by  ar- 
senical poisoning. 

She  died  from  arsenical  poison- 
ing. 

Peripheral  neuritis,  phthisis. 

She  died  from  bronchitis  and 
heart  dbease,  aggravated 
by  arsenical  poisoning. 
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Papers  handed  in  by  Mr.  Gordon  Salamon. 


Appendix 
No.  5. 


PIRST  AND  SECOND  KEPORTS  OF  THE  EXPERT  COMMITTEE  APPOINTED  BY  THE 
MANCHESTER  BREWERS'  CENTRAL  ASSOCIATION. 


First  Beport,  December  1st,  1900 
Gentlemen, — Our  investigations  and  inquiries  so  far 
js  they  havQ^  gone  point  to  the  conclusion  that  the  mate- 
rials in  current  use  m  brewing  m  Manchester  are  Iree 
from  arsenic,  with  the  exception  of  certain  sugars  sup- 
plied by  Messrs.  iBostock  and  Company,  Limited,  of 
Liverpool.  In  appearance  and  price  these  sugars  are 
indistinguishable  from  perfectly  pure  sugars. 

We  therefore  recommend  to  the  Association  the  imme- 
diate adoption  for  the  present  of  the  following  provisional 
^precautions  :  — 

1.  That  all  beer  dn  the  brewing  of  which  any  sugar 

bought  from  Messrs.  Bostock  and  Company, 
Limited,  has  been  used  should  be  at  once  re- 
called, and  if  found  to  be  contaminated  should 
be  destroyed. 

2.  That  no  beer  should  he  sent  out  until  it  has  been 

tested  and  shown  to  he  free  from  arsenic. 

3.  That  a  certificate  of  freedom  from  arsenic  should 

be  given  in  respect  of  beer  so  tested,  and  that 
only  such  beer  should  be  sold. 

In  view  of  the  importance  of  the  subject  we  should  re- 
•eommerid  that  tlie  Association  should  take  the  manage- 
ment of  the  testing  by  its  officials,  and  that  the  certifi- 
i-ates  should  be  issued  in  the  name  of  the  Association. 

If  these  precautions  be  adopted  we  are  of  opinion  that 
thej  will  be  effectual  in  preventing  further  mischief. 

We  desire  to  gratefully  recognise  the  cordial  co-opera- 
tion and  assistance  of  the  Medical  Officers  of  Health  for 
Manchester  and  SaHord,  wliich  have  greatly  lightened 
our  labours. 

We  are,  Gentlemen, 

y  Durs  faithfully, 

(Sigaed)    Lauder  Brunton, 

J.  Fletcher  Moulton, 
Thos.  Stevenson., 
Alfred  Gordon  Salamon, 
Arthur  P.  Luff, 
Samuel  Buckley, 

Second  Report  December  15th,  1900. 
otentlemen, — The  Commission  has  now  examined  the 
sugars  and  all  the  other  materials  used  in  brewing  in 
Manchester  (with  the  exception  of  the  malt),  and  they 
consider  that  it  is  clearly  established  that  the  arsenic 
found  in  deleterious  quantities  in  the  beer  has  been  solely 
due  to  the  contamination  by  arsenic  of  the  sugars  sup- 
plied by  Messrs.  Bostock  and  Company,  Limited,  of 
Liverpool.  The  arsenic  in  these  sugars  was  undoubtedly 
derived  from  the  impure  sulphuric  acid  used  in  their 
inanufacture. 

The  measures  recommended  by  the  Commission  a  few 
days  ago  liave,  they  learnt,  been  effectively  carried  out. 
The  whole  of  the  beer  in  the  manufacture  of  which  any 
Bostock  sugar  was  used  has  been  destroyed,  and  there  is 
no  further  danger  from  this  source. 

All  the  other  brewing  sugars  on  the  English  market 
liave  been  analysed,  and  have  been  found  to  be  quite 
free  from  arsenit. 

In  view  of  the  importance  cf  the  matter,  the  Commis- 
sion have  instituted  inquiries  as  to  the  manufacture  of 
brewing  sugars  in  the  United  Kingdom,  and  in  this  they 
have  been  assisted  hj  the  whole  of  the  manufacturers 
of  such  sugars — in  a  body — voluntarily  offering  them  the 
opportunity  of  examining  into  the  mode  in  which  they 
-onduct  the  manufacture.  These  manufacturers  hjiv© 
fctated  collectavelv  that  it  is,  and  always  has  been,  their 
custom  to  use  only  acid  free  from  arsenic,  and  they  have 
requested  the  Commission  to  examine  their  invoices, 
works,  etc..  in  order  to  verifv  these  statements.  Lack 
of  time  has  prevented  this  being  done  by  personal  ex- 
amination up  to  the  present,  but  the  fact  that  all  the 
specimens  of  brewing  sugars  as  well  as  of  glucose  used 
for  other  purposes  on  the  mariket  have  been  found  to  be 
free  from  arsenic,  snd  the  absence  of  any  previous  cases 
m  which  arsenic  has  been  in  such  products,  leave  in  the 
mind  of  the  Commission  no  doubt  that  this  statement. 
vrb-^n  examined  into,  will  be  found  to  be  correct. 

The  C  )mmisaion  is  quite  unable  to  explain  how  Messrs. 
Bostrnsk  and  Company,  Limited,  came  to  employ  an  acid 


of  the  character  actually  used  by  them.  The  absolute 
necessity  of  using  an  aciU  free  from  arsenic  in  the  manu- 
facture of  an  article  for  human  consumption  must  have 
been  evident  to  everybody  technically  connected  with  tiie 
manufactui'e,  and  such  acid  is  a  common  article  of  com- 
merce. The  price  of  the  sugars  in  question  was  as  high 
as  any  in  the  market,  and,  apart  from  this,  the  quantity 
uf  acid  used  in  the  manufacture  of  the  sugars  is  so  small 
tiiat  the  difference  in  cost  of  the  best  and  the  worst 
would  only  make  a  difference  of  a  fraction  of  a  penny 
per  hundredweight  of  sugar.  So  that  it  is  no c  a  case  of 
an  attempt  to  cheapen  production  by  the  use  of  lower 
priced  materials.  The  Commission  believe  that  it  is  this 
inexpiicability  wliich  has  rendered  the  matter  so  serious, 
and  that  the  extent  to  which  the  mischief  spread  before 
it  was  detected  was  mainly  due  to  the  fact  tliat  the  use 
of  an  acid  containing  arsenic  in  the  manufacture  of  sugars 
was  a  contingency  so  improbable  that  it  never  occurred 
to  those  purchasing  the  sugars  that  it  was  possible  that 
any  danger  could  arise  from  that  quarter. 

The  Commission  has  been  unable  to  detect  the  pre- 
sence of  arsenic  in  brewing  materials  other  than  sugar 
supplied  by  Messrs.  Bostock  and  Company,  Limited,  but 
tiiey  are  aware  that  it  has  been  asserted  that  traces  of 
arsenic  have  been  found  in  vaiious  samples  of  malt  and 
hops.  If  such  traces  exist,  they  have  probably  been 
introduced  in  the  operation  of  kilning,  and  the  Commis- 
sion propose  to  examine  more  fully  into  the  mattar. 
None  of  the  specimens  of  hops  have  as  yet  yielded  any 
traces.  In  any  case,  the  amount  so  introduced  would 
appear  to  be  exceedingly  minute,  and  not  sufficient  to 
liave  any  deleterious  effect. 

The  most  important  matter  for  the  moment  is  to  secure 
the  adequate  testing  of  beer  in  order  that  the  public  may 
be  protected  from  all  further  mischief.  Arsenic  is  a  sub- 
stance which  can  be  detected  in  the  most  infinitesimal 
quantities  by  tliose  who  are  practised  in  the  tests,  but 
these  tests  are  so  delicate  that  tliey  are  apt  to  mislead 
those  who  have  not  had  experience  in  their  application, 
and  this  is  more  particularly  the  case  when  the  test  is  bo 
be  apphed  to  a  complex  substance  such  as  beer.  Accord- 
ingly the  Commission  have  thought  it  necessary  to  in- 
vestigate and  determine  what  is  the  most  suitable  method 
of  testing  beers  for  arsenic. 

Test. — The  Commission  recommend  that  the  Ileinsch 
test  should  be  used  in  preference  to  all  others  at  present 
known,  because  their  investigations  have  satisfied  them 
that  it  is  the  best  and  most  reliable  test  for  arsenic  in 
beer.    The  mode  of  performing  it  is  as  follows  :  — 

Take  200  cc.  of  the  beer  in  a  porcelain  evaporating 
dish.  Raise  the  liquid  to  the  boiling  point,  and  then 
add  30  cc.  of  pure  concentrated  hydrochloric  acid.  In- 
sert a  piece  of  pure  bright  copper  foU,  about  a  quarter 
of  an  inch  by  half  an  inch  in  size,  and  keep  the  solution 
gently  boiling  for  45  minutes.  If  at  the  end  of  that  time 
the  copper  remains  bright  and  red,  the  beer  is  free  from 
arsenic. 

If  a  deposit  is  obtained  on  the  copper  the  foil  is  to 
be  washed  successively  with  water,  alcohol,  and  ether 
(care  being  taken  that  these  are  pure),  dried  at  a  tem- 
perature not  exceeding  100°  C,  and  subjected  to  slow 
sublimation  in  a  thin  reduction  tube  of  small  section, 
and  not  less  than  2  inches  long,  the  upper  portion  of 
which  should  he  warmed  before  the  subhmation  begins. 
For  the  purpose  of  the  sublimation  a  small  spirit  lamp 
flame  should  be  used.  If  any  sublimate  is  obtained,  it 
must  be  examined  under  a  magnifying  power  of  about 
200  diametejs.  Any  sublimate  which  does  not  show 
well-defined  octahedral  or  tetrahedral  crystals  is  not  to 
be  considered  arsenical. 

KB.— It  must  be  borne  in  mind  that  the  blackenintr 
of  the  copper  or  a  deposit  thereon  from  the  prelimin*,y 
operation  does  not  demonstrate  the  presence  of  arsenic 
m  beer.  Abundant  blackening  and  deposit  may  be  ob- 
tained from  the  pureot  beer. 

Lauder  Brunior,. 

venison . 
Alfred  Gordon  Salamon. 
Arthur  P.  Lvif. 
Samuel  BucJclfi/. 
J.  Fletcher  Moulton. 
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Paper  Handed  in  by  Me.  E.  W.  T.  Jones. 
Reprint  of  article  in  "  Chemical  News,"  Jan.  18,  1901. 


APSENIO  IN  BEEK, 
By  Mb.  E.  W.  T.  Jones. 


I  beg  to  lay  before  the  readers  of  the  "  Chemical  News"' 
the  method  I  have  been  using  for  the  detection  of  arsenic 
in  beer  since  the  beginning  of  December  last,  when  the 
scare  inundated  most  public  analysts  like  myself  with 
toeer  samples.  I  do  so,  noitrs^ithstanddng  the  report  c4 
th,6  mettiod  puibLished  by  the  Oammission  of  the  Maii- 
dhfeister  Brewers'  Assiocliatiioii,  becauee  although  in  viio 
njiain  their  nicithiod  differs  boii  little  from  mine,  I  per- 
BonaJly  prefer  my  procedure  because  it  secures  imme- 
diately on  the  addition  of  the  acid  the  requisite  condi- 
tions of  Reinsch's  test  for  the  deposition  of  the  arsenic  on 
the  copper.  Before  the  addition  of  the  hydrochloric  acid 
there  is  no  fear  of  arsenic  being  lost  by  the  evaporation. 

I  also  append  the  method  I  have  employed  with 
success  for  the  estimation  of  the  arsenic  on  the  lines  of 
Dr.  Clark  ("  Journ.  Chem.  Soc,"  1893). 

QualitaUve  Test. 
250  c.c.  of  the  beer  are  evaporated  in  a  porcelain  dish 
over  a  low  Fletcher  burner  to  albouit  100  c.c,  then  25  c.c. 
of  piure  strong  hydrocMoiuc  acdd  are  added,  and  into  the 
&tidl  boiling  liquid  is  put  a  piece  of  fine  copper  gau^fc 
(I  prefer  this  to  foil),  about  1  inch,  by  ^  inch,  and  the 
boihng  contiimied  for  a  quairt.er  of  an  hour  ;  if  no  darken- 
ing occurs  by  this  time  eerbainly  less  than  l-40th  grain 
j)er  gallon  of  arsenic  is  present.  If  iyhe  gauze  is  sus- 
jjicdously  dai'kened,  wash  with  hot  dlis'tillled  water,  then 
with  alcohol,  and*  dry.  Roll  up  into  a  small  size,  and 
introduce  onto  -a  email  glass  tube  about  3  inches  long, 
and  heat  tJie  iiauze  with  a  very  sonall  flame  whilst  hold- 
ing the  tube  in  a  horizantaJ.  position  ;  examine  any 
sublimate  under  the  mieroisoope,  using  a  l-5th  objective. 
The  tubing  I  have  found  very  convenient  is  of  elliptical 
section  (I  had  it  made  originally  for  absorption  spectro- 
:5copioal  work)  ;  it  lies  conveniently  on  the  stage  of  the 
microscope,  held  on  to  the  usual  glass  slips  by  two  thin 
india-ru'bber  bands,  and  I  prepiare  such  pieces  of  tube 
by  drawing  out  to  furnish  a  shoulder  for  the  piece  of 
<?auze,  and  also  that  I  may  concentrate  the  sublimate 
in  the  narrower  part. 


Unmistakable  octahedral  or  tetrahedal  crystals  of 
arsenious  oxide  are  obtained  without  the  least  difficvilty 
by  the  above  procedure  when  l-2Uth  grain  per  gallon  is 
present. 

For  glucose,  syrups,  jams,  etc.,  I  use  50  grms.,  and 
make  to  100  c.c.  at  once  with  hot  distilled  water,  and 
proceed  in  the  same  way. 

To'  prepare  the  copper  gauze  -  heat  a  strip  about  an 
inch  wide  to  redness  in  a  Bunseu  burner,  and  then 
remove  the  black  oxide  with  nitric  acid,  well  wash,  and 
dry  ;  from  these  beautifully  bright  strips  I  cut  pieces  off 
about  J  inch  wide  for  the  qualitative  test,  and  about  3j 
inches  long  for  the  rolls  I  use  for  the  quantitative  tests. 

Quantitative  .Te.si, 

250  c.c.  (or  more)  of  the  beer  are  evaporated  as  above 
in  a  porcelain  dish  to  about  100  c.c,  and  25  c.c.  of  pure 
srt'rong  hydrooMoriic  estad  added,  then  f,  piece  of  the  pure 
bright  oopper  gauze  1  inch  x  ^  inc3  fy&,  in  the  shape  of 
a  loose  roll,  is  put  in,  and  the  liquid  is  kept  just  on  the 
boil  with  occasional  stirring  for,  say,  an  hour,  addition 
of  hot  distilled  water  being  made  from  time  to  time  tO' 
prevent  the  bulk  by  evaporation  getitiog  too-  sm^all  ;  con- 
sidenable  ooncentration  is  advaintxgeous  before  the  bulk 
is  brought  back  with  distilled  water.  The  roll  of  gauze 
is  now  removed  and  washed  with  hot  distilled  water,  the 
fiirsit  waishings  behig  returned  to  the  dish,  and  then 
another  roll  is  put  in,  and  the  boiling  continued. 

The  blackened  and  thoroughly  washed  roll  is  now  -pvA 
into  a  small  beaker,  f  inch  diameter  and  1^  inch  high, 
coratainiimg  5  c.c.  N.  sodic  hydrate  diluted  to  just  cover 
the  noil,  and  then  three  or  four  drops  of  a  10  vol.  solution 
of  peroxide  of  hydrogen  solution  added  ;  by  moving  thfl 
ooaR  up  and  down  this  solution  is  mixed,  and  on  standing 
in  the  cold  the  gauze  is  gradually  denuded  of  its  black 
coating,  and  on  acquiring  its  original  colour  is  removed 
and  washed  into  another  larger  beaher,  these  washings 
being  reserved. 


APPENDIX   No.  7. 


"  Spot  Map  "  of  the  County  of  Staffordshire,  she\ving  Distribution  of  Cases  oi 

Poisoning  by  Arsenic  in  Beer. 


/ 


[    326  ] 


1 


Appendix  N9  7 


Staffordshire  County    Council . 

Approximate  Number  of  Gases  of  Poisoning  by  Arsenic  in  Beer  667. 

Spot  Map,  handed  in  by  D'^Reid  showing  distribution  of  Cases . 

January  1901 


V 


P  EFERENCES . 

Urban  Districts     ■■.  ...  Shaded. 

County  Boroughs    ...  ,.,     Coloured  Yellow 

Arsenical  Poisoning  Cases  ...    Red  Spots- 


'5.  I.  /9oz, 


W«ller  &  Graham   1.':'=  Litho.  London. 


APPENDIX  No.  8. 


327 


APPENDIX  No.  8.  '  ^^^^ 


INFORMATION  FURNISHED  BY  DR.  G.  REID,  SUPPLEMENTARY  TO  HIS  EVIDENCE  OF 

IBth  march,  1901.  : 

i 

I.— LIST  OF  BREWERS  WHOSE  BEER  WAS  FOUND  ARSENICAL  IN  COUNTY  STAFFORD. 


Distinctive 
Number. 

Name  cf  Bl•e^yery. 

Distinctive 
Number. 

Name  of  Brewery.  , 

No.  1 

3 

„  4 
„  6 
„  26 
„  27 
„  28 

Manchestei-  Breweiy  Company. 
Joule  &  Son,  Stone. 

Ridgway  &  Co.,  Newcastle-under-Lyme. 
Farquhar's,  Burslem. 
Market  Drayton  Brewery  Company. 
Pearce  &  Co. ,  Market  Drayton. 
Wright  &  Co. ,  Market  Drayton. 

No.  35 

„  47 
,,  54 
„   56  ■ 
„  78 
„  88 

Newport  Brewery  Company. 
Lichhekl  Brewery  Company. 
Price,  West  Bromwich.  [ 
Pritchard,  Darlaston.  ^ 
"Bates,  West  Bromwich. 
Harper's,  Bilston. 

Note. — Brewery  5,  to  wliich  Dr.  Reid  refers  (Question  2000),  as  having  come  under  suspicion  on  medical  grounds  but 
whose  beer  was  not  found  arsenical  by  the  County  Analyst,  was  Bents'  Brewery,  Stone. 


*  Very  minute  trace. 


IL— DETAILED  LIST  OF  BREWERIES  WHOSE  BEER  WAS  ANALYSED 


First  Inquiry,  3  to  21  December  1901. 


Date  of 

Brewery. 

Arsenic  Present, 

Sanitary  District. 

Positive 

Collection. 

Distinctive 
Numljer. 

Name. 

or  Negative. 

o  JL/eceniuez  lyuu 

l^Oll^T'iHl           -          -  - 

1 

Manchester  orewery  Lompany    -       -  - 

+ 

Q 

li  ittn 

Worthington     Co.,  Burton        _       _  . 

Q 

O                  ly  i-, 

Q 

o 

Joule  and  Son,  Stone    -       .       -       -  - 

•> 

^  11 

tilltoll  -           -           -  - 

4 

Ridgway  &  (  o. ,  Newcastle  -       -       -  - 

Q 

5 

Beni  s,  Stofie 

Q 

O                ;}  1^ 

unto          -        _  - 

6 

Parker's,  Burslem        -       .       .       .  . 

3                n  J) 

i'rownhills 

47 

Licliliekl  Brewery  Company 

IJlcncowe  oc  Co.,  Cannock    -       -       .  . 

+ 

Q 

O                V                      1J  ■ 

(llttO            -          ■  - 

89 

3        „  „ 

ditto 

90 

Boulter  and  Sons,  Brownhills 

3        „  „ 

ditto  ... 

47 

Lichiield  Brewery  Company 

3  ii 

viitto        .       .  - 

91 

TTniiip  T»tp\vpil   "  T-fn\vllim*n  '  W^^1^3.^1  AVood 

— 

3 

-  ditto 

22 

Bindley  &  Co.,  Burton  .... 
Roberts',  Brownhills     .              .       -  - 

3 

-    ditto  ... 

70 

-  ditto 

71 

Lichfield  City  Brewery  Company 

3 

-  ditto 

85 

Flower  and  Sons,  Stratford  -       -       -  - 

4 

-  ditto 

19 

Showell's,  Oldbury  ----- 

4 

-  ditto 

87 

Soutli  Stafford  Brewery  Company 

4 

-  ditto 

50 

Butler  I'v:  Co..  Wolverhampton 

4 

Stoki'-on-Trent 

7 

PIm  v^:  Co.,  Stoke-on-Trent  .       -       -  - 

4 

-  ditto 

.S 

Walker  &  Co  ,  Burton  

4 

-  ditto 

n 

Bass  &  Co.,  Burton  

4  „ 

-  ditto 

10 

Allsop  &  Co.,  Burton  -       -       -       -  - 

4          „  „ 

-    ditto        -       -  . 

11 

Charrington  &  Co.,  Burton  - 

4  „ 

Burslem 

12 

Robinson  &  Co.,  Burton      .       -       -  . 

4 

Stoke-on-Trent 

13 

Bunting  &  Co.,  Uttoxeter    -       -       -  . 

4 

Burslem 

14 

Alton  Brewery  Company     .       .       -  . 
Ind  Coope  &  Co.,  Burton     -       -       .  - 
Eley's  Stafford  Brewery 

4  „ 

-  ditto  -       .       -  - 

15 

4  „ 

-  ditto  -       -       -  - 

16 

4  „ 

-  ditto  .... 

17 

Malam,                            -       .       .  . 

4  „ 

-  ditto  .... 

18 

Salt  &  Co.,  Burton  

5  „ 

-  ditto  .... 

19 

Showell's,  Stoke-on-Treut    -       -       -  - 

5  „ 

-  ditto  .... 

20 

Burton  Brewery  Company   -       .       -  - 

5  „ 

Stoke-on-Trent 

19 

Showell's,  Stoke-on-Trent    -       -       -  - 

5 

Fenton  -      -       .  . 

21 

Stretton  Brewery  Company  -       -       -  - 

5 

-  ditto  .... 

14 

Alton  Brewery  Company     -       -       -  - 

5 

Bilston  -       -  - 

51 

Woodall.  West  Brommch    .       -       .  . 

5 

-  ditto  -      -       -  - 

1 

Manchester  Brewery  Company  - 

5  „ 

-  ditto  -       .       .  - 

19 

Showell's,  Oldbury  

5 

-  ditto  .... 

52 

Wolverhampton  and  Dudley  Company 
Home  Brewed,  "  Oak  and  Ivy  Inn  " 

5 

-  ditto  -       -       -  . 

53 

Wednesbury 

54 

Price,  West  Bromwich  

4- 

5 

-  ditto 

55 

Cheshire's  Brewery  Company 

5  „ 

-  ditto 

56 

Pritchard,  Darlaston  

+ 

5 

-  ditto 

57 

Home  Brewed,  "  Noah's  Ark  "  - 

5 

-  ditto 

47 

Lichfield  Brewery  Company 

6 

Tipton  -       -       .  . 

58 

Jordan,  Oldbury  

6 

-  ditto  -       -       .  . 

59 

Mooie  and  Simpson,  Perry  Barr  - 

6 

-  ditto  -       -       -  . 

00 

Birmingham  Brewery  Company  - 

*5        »  » 

Tipton  .... 

61 

North  Worcestershire  Company  - 

Fenton  •       -  - 

5 

/ 

Longton  ... 

22 

Bindley  &  Co.  Burton  .... 

7 

-  ditto 

8 

Walker  &  Co.,  Burton  

7 

Cheadle  (Rural)  - 

23 

Truman  &  Co.,  Burton  -  ... 

7 

-  ditto 

24 

Bell  &  Co.,  Burton  

7 

-  ditto 

Longton  ... 

5 

.6 

Bent's,  Stone 

-   -ditto        .       .       -       -  - 

7 
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II. — Detailed  Liist  of  Breweries  whose  Beer  was  Analysed — continued. 


Date  of 
Collection. 


Sanitary  District. 


Brewery. 


Distinctive 
Number. 


Name. 


Arsenic  Present, 
Positive 
or  Negative. 


7  December  1900 
7 

7 

7 
7 

'        )j  it 

7 

7 

7 

7 

7 

7  ?»  )) 

7 

8 
8 

8  )i  « 
8  »  ), 
<S 


8 
8 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 
II 
II 
11 
11 
11 
11 
11 

12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
15 
15 
15 
17 
17 
17 
17 
17 
17 
20 
21 
21 


Longton 

-  ditto 

Stone  (Rural) 
Stone  - 

-  ditto 

-  ditto 

Kingswinford  (Rural) 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

Newcastle  (Rural) 

-  ditto 

Blore  Heath  (Rural) 

-  ditto 

-  ditto 
Stone  (Rural) 
Bilston  - 

-  ditto 
Darlaston 

-  ditto 

-  ditto 

-  ditto 
Willenhall  - 

-  ditto 

-  ditto 
Stone  (Rural) 
Gnosall  (Rural) 

-  ditto 

-  ditto 
Stone  (Rural) 

-  ditto 

Gnosall  (Rural)  - 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

-  ditto 
Wednesfield  - 

-  ditto 

Cannock  (Rural)  - 
Walsall  (Rural)  - 

-  ditto 

-  ditto 
Taiiiwortli  - 

-  ditto 

Tamworth  (Rural) 
Cannock  (Rural)  - 
Wednesbury 

-  ditto 

-  ditto 
.  ditto 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

Lichfield  (Rural)  - 
Wolstanton  (Rural) 
Longton 
Stattbrd 

-  dittc 

-  ditt... 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

-  ditto 

Wolstanton  (Rural) 

-  ditto 

Stoke-on-Trent  - 
Wednesbury 

-  ditto 

-  ditto 

Seisdon  (Rural)  - 

-  ditto 

-  ditto 

-  ditto 

-  aitto 

-  ditto 

Newcastle  (Rural) 
Stone  (Rural) 
Willenhall  - 


5 
1 

25 

5 

5 

3 
62 
63 
64 
65 
66 

19 
10 
26 
9 
27 
28 
16 
5 
56 
54 
54 
47 
56 
1 
67 
68 
29 
30 
31 
32 
33 
16 
34 
35 
36 
37 
38 
39 
1 
19 
69 
47 
3 
70 
71 
72 
73 
87 
74 
75 
76 
54 
77 
8 
78 
79 
80 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
6 
6 
3 
56 
81 
54 
82 
61 
»3 
84 
85 
20 
19 
5 
86 


Bent's,  Stone  

Manchester  Brewery  Company  -  .  - 
Home  Brewed,  "Bird-in-Hand,"  Hilderstone 
Bent's,  Stone       -      -      .  ... 

-  ditto.   

Joule  &  Son,  Stone  

Ellwell  &  Co.,  Brierly  Hill  .... 
Wordsley  Brewery  Company  ... 
Worcestershire  Company  .... 
Home-Brewed,  "Bird-in-Hand,"  Wordsley  - 
Home-Brewed,     "  George    and  Dragon," 

Wordsley. 

Showell's,  Oldbury  

Allsop's,  Burton  

Market  Drayton  Brewery  Company  - 
Bass  &  Co.,  Burton  ..... 
Pearce  &  Co. ,  Market  Drayton  ... 
Wright  &  Co.,  Market  Drayton  - 
Eley's  Stafibrd  Brewery 

Bent's,  Stone  

Pritchard,  Darlaston  

Price,  West  Bromwich  .... 

-  ditto.  ditto.   

Lichfield  Brewery  Company 

Pritchard,  Darlaston 
Manchester  Brewery  Company  - 
Home  Brewed,  "  Old  Oak,^'  Willenhall 
Hamilton,  Day  &  Co.  (?)---- 
Home  Brewed,  "  Wharf  Inn,"  Shebdon 

Pons  &  Co.  (?)  

Home-Brewed,  "  Junction  Inn."  Norbury  - 
Home-Brewed,  "Cock  Inn,"  Woodseaves  - 

Dix  &  Co.,  Hanley  

Eley's  Stafford  Brewery  .... 

Home-Brewed,  Whitehouse.  Innkeeper 

Newport  Brewery  Company 

Wrekin  Brewery  Company  -       .       .  - 

Parton,  Great  Chat  well,  H.B. 

Baker,  Great  Chatwell,  H.B.       -      -  - 

Shifnal  Brewery  Company  -       .       -  - 

Manchester  Brewery  Company  - 

Showell's,  Oldbury  

Bloxwich  Brewery  Company 

Lichfield  Brewery  Company        .       .  - 

Joule  &  Son,  Stone  

Roberts',  Brownhills  

Lichfield  City  Brewery  Company 

Smith,  Aston  

Eadie  &  Co.,  Burton  

South  Stafford  Brewery  Company 
Home  Brewed,  "  Royal  Exchange  "  - 

-  ditto    -    -    "Robin  Hood"-  - 

Well  Head  Brewery  Company,  Perry  Barr  - 

Price,  West  Bromwich  

Home  Brewed,  "  Park  Inn "        .       .  - 

P.  Walker,  Burton  

Bates,  West  Bromwich  .  .  .  . 
Homed  Brewed,  "  Rising  Sun  "  - 

Cooper  &  Co.,  Burton  

Hedge  &  Co.,  Stoke  

Steele,  Market  Drayton  .  .  .  . 
Home  Brewed,  "  Angel  Inn  "      -      -  - 

-  ditto    -    -    "  Waggon  and  Horses " 

-  ditto    -    -    "  Prince  Albert " 

-  ditto    -    -    "  Princess  Royal " 

-  ditto    -    -    "Maltster's  Arms" 
Lichfield  Brewery  Company        .      .  . 
Home  Brewed,  "Star  and  Garter" 

-  ditto  -  -  "  Castle  Inn "  .  -  - 
Butler  &  Co.,  Wolverhampton 

Parker's,  Burslem  

Parker's,  Burslem  

Joule  and  Son,  Stone  

Pritchard,  Darlaston    -       .       -  - 

Yardley  &  Co.,  Wolverhampton  - 

Price,  West  Brommch        .       .       .  - 

Rollaston,  Niterton  

North  Worcestershire  Company  - 

Hanson,  Dudley  

Home  Brewed,  "  Elm  Tree  Inn,"  Kinver  ■ 
Flower  and  Sons,  Stratford  -       .       .  - 
Burton  Brewery  Company  ... 
Showell's,  Stoke  -       -  " 

Bent's,  Stone  

Home  Brewed,  "  Tumbledown  Bridge,"  Wil- 
lenhall. 


+  * 
+  * 


*  Very  minute  trace. 
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II.— Detailed  List  of  Breweries  whose  Beer  was  Analysed— coni-mweA 
Second  Inquiry. — January  and  February  1901. 


Appendix 
No.  8. 


Date  of 
Collection. 


1901 


February 


Sanitary  District. 


Brewery. 


Distinctive 
Number. 


Name. 


Arsenic  Present, 
Positive 
or  Negative. 


Quarry  Bank 

ditto        -       -  T 

ditto        .       -  - 

AVolstanton  (Rui'al) 

6 

ditto 

r> 

Longton       .       -  - 

1 

ditto 

3 

Fenton  .       -       -  - 

4 

Stoke-on-Trent 

3 

-  ditto 

6 

Stone    .       -       -  - 

3 

Gnosall  (Rural) 

3.5 

Stafford 

•> 

Cheadle  (Rural)  - 

3 

ditto 

21 

Darlaston 

47 

AVednesbury 

54 

<litto 

56 

ditto 

78 

ditto  - 

47 

Blore  Heath  (Rural) 

27 

Gnosall  (Rural) 

28 

Blore  Heath  (Rural)  - 

28 

-    ditto    .  - 

27 

-  ditto 

28 

Newcastle  (Rural) 

26 

-    ditto  : 

3 

Cheadle  (Rural)  - 

3 

Stafford 

47 

-  ditto 

47 

Sedr!ley 
-  ditto 

52 

-  ditto 

Coseley 

52 

Bilston 

83 

Wolstanton  (Rural) 

4 

-  ditto 

4 

Stoke-on-Trent 

6 

-  ditto 

6 

Ijongton 

1 

Fenton 

1 

Gnosall  (Rural)  - 

35 

-  ditto 

35 

Cannock  (Rural) 

88 

Home  Brewed,  "  New  Inn  "  ... 

-  ditto    -    -    "  White  Horse "  - 

Nock,  Quarry  Bank     -       -       -       .  : 

Parker's,  Burslem  

-  -  ditto   

Manchester  Brewery  Company  - 

Joule  and  Son,  Stone  -  -  -  -  . 
Ridgway  &  Co.,  Newcastle  -  -  -  - 
Joule  and  Son,  Stone  -       -       .       .  . 

Parker's,  Burslem  

Joule  and  Son,  Stone   -       -       -  - 
Newport  Brewery  Company 
? 

Joule  and  Son,  Stone  

Bell  &  Co.,  Burton  

Lichheld  Brewery  Company,  Limited  - 
A.  J.  Price,  West  Bromwich 

Pritchard,  Darlaston  

Bates,  Sponwell  Brewery     .       .       .  . 
Lichfield  Brewery  Company,  Limited  - 
Pearce  &  Co. ,  Market  Drayton  - 
Wright  &  Co. ,  Market  Draytoi.  - 

-  -    ditto    -    -    ditto       .       -       -  - 
Pearce  &  Co.,  Market  Drayton  - 
Wright  &  Co. ,  Market  Drayton  - 
Market  Drayton  Brewery  Company  - 
Joule  and  Son,  Stone    -       -       -  - 

-  ditto  -  ditto  -  -  .  -  . 
Lichfield  Brewery  Comjiany,  Limited  - 

-  -    -    ditto    -    -    -  ditto 

Home  Brewed,  "  Limerick,"  Gornall  - 
Wolverhampton  and  Dudley  Brewery  Com- 
pany. 

Atkinson,  Aston  Park  Brewery  - 
Wolverhampton  and  Dudley  Brewery  Com- 
pany. 

Hanson  and  Sons,  Dudley  -  - 
Bidgway  &  Co.,  Newcastle  -       -       -  - 

-  -  ditto  -  -  ditto  .  .  -  . 
Parker's,  Burslem        .       -       .       .  . 

-  -    ditto  -  - 

Manchester  Brewery  Company 

-  -    ditto    -    -  ditto 
Newport  Brewery  Company 

-  -  ditto  -  -  ditto  -  .  .  . 
Harper,  Bilston 


An  appreciable 

though  not 
large  amount." 


TTL^-GLUCOSE  SAMPLES  ANALYSED. 


* 

Date  of 
Collection. 

r 

Sanitary  District. 

Distinctive 
Number. 

Source  from  which  obtained. 

Name. 

Arsenic  Present, 
Positive 
or  Negative. 

3  December  1900 

Browidiills  - 

92 

Shire  Oak  Brewery  

3 

ditto       -       -  - 

92 

-    -  ditto   

3 

ditto 

92 

-    -  ditto   

3 

ditto 

92 

-    -  ditto   

3 

ditto 

93 

Hawthorn  Inn,  Walsall  Wood 

7 

Lichfield 

47 

Lichfield  Brewery  Company 

+ 

7 

-  ditto 

47 

-    -    ditto  ditto 

7 

-  ditto 

47 

-    -    ditto  ditto 

•J 

Newcastle 

94 

Butterworth,  Newcastle      -      .       -  . 

10 

Bilston  -       -       -  . 

88 

Harper,  Bilston    ...              .  . 

12 

Newcastle  - 

95 

Hickman,  Newcastle  -       -       -       -  - 

4576. 
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IV.— SAMPLES  OF  CONFECTIONERY  AND  GOLDEN  SYRUP  ANALYSED. 


Date  of 
Ooliection. 

District. 

jNature  of  Sanqjle. 

From  whom  purchased. 

Ai'senic  Present, 
Positive 
or  Negative. 

18  January  H)01 

Drac<itt-]e-AIoors  - 

Confectit-Hiery 

4  Febinarv 

Whiston 

-    ditto  - 

4  ., 

Oakaiuoor 

-    ditto  - 

William  Motseley  

— 

5 

Cobridge 

Golrlen  Syrup 

John  Draycott  

5  „ 

-    ditto  - 

-    ditto  - 

John  Frearson  

5 

-    ditto  - 

-    ditto  - 

-    ditto  -       -       -    _  - 

5 

Burslein 

-    ditto  - 

Thomas  William  Berrisford  - 

-    dit'  0  - 

-    ditto  - 

Frederick  Clarke  

5  „ 

■    ditto  - 

Confectionerv 

Stephen  Upton  

5 

-    ditto  - 

-    clitto  -      '  - 

-  ditto  

5 

-    ilitto  - 

-    ditto  - 

Herbert  Blaize  

-    ditto  - 

-    ditto  - 

-  ditto 

5 

-    ditto  - 

-    ditto  - 

James  Morton       .       .       .       .  - 

5  „ 

-    ditto  - 

-    ditto  - 

Eliza  Wood  

26 

Hixon 

■-    ditto  - 

Catlierine  Murragli  .... 
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Appendix. 
No.  9. 


Tables  handed  in  by  Mr.  jE.ticourt,  showing  results  of  Examination  of  certain  Samples  submitted 

to  him  as  Public  Analyst. 

I.  Samples  other  than  Beer  analysed  for  Arsenious  Acid. 


Mineral 
Waters. 

Golden 
Syrup. 

Sweots. 

Jam. 

Honey. 

Received  from  Corporation  of — 

Manchester  ----- 

22 

8 

25 

27 

Oldham       .      .      _      .  . 

4 

6 

Ashton-under-Lyne     -      -  - 

12 

3 

.  1 

Macclesfield,  Bacuj),  and  Lancaster 

No  trace  of  Arsenious  Acid  was  fcmnd  in  any  of  the  aliove  samples. 


A.— MANCHESTER. 
II.  Samples  of  Beer  examined  for  Arsenious  Acid. 


Five  breweries,  beer  from  each  examined  several  days  in  November  and  December,  1900.    Results  in 

grains  As^jOg  per  gallon. 


November 

December. 

21 

21 

24 

1 

3 

: 

5 

6  8 

10 

14 

15 

19 

20 

Brewery  1  - 

i 

H 

-1- 

1 

8 

1 

15 

100 

1^0 
1 

i_ 

1  0  0 

„      2  -       -       -  - 

1 
H 

H 

8 

1 

8 

100 

-J 

50 

„      3  -       -       -  - 

^ 

do 

„      4  -       -       -  - 

H 

is 

H    1  .5 

JL 
8 

1 

10  0 

„      5  -       -     •  -  - 

J  1 

J 

n 

■  1_ 

100 

and 

i_ 

.".0 

Other  45  Breweries,  Beer  from  each  examined  occasionally  in  November  and  December,  1900.  Results 

in  grains  AsjOj  per  gallon. 


Brewery 

Date  of  collection 

Grains  Arsenic 

Brewery 

Date  of  collection 

Grains  Arsei 

Number. 

of  Sample. 

per  gallon. 

Number. 

of  Sample. 

per  gallon 

6 

Nov. 

21 

100 

28 

Jan.  16  or  18 

0 

6 

)) 

24 

29 

„    16  or  18 

0 

7 

)) 

21 

5V 

30 

„    16  or  18 

0 

7 

)i 

24 

0 

31 

„    16  or  18 

0 

8 

?j 

21  ik  24 

0 

32 

„  K)(>rl8 

0 

9 

)» 

21  &  24 

0 

33 

18 

0 

10 

)> 

21  &  24 

0 

34 

18 

0 

11 

)) 

21  (fe  24 

0 

35 

18 

0  - 

12 

)> 

21  (k24 

0 

36 

18 

13 

») 

21  &  24 

0 

37 

18 

0 

14 

» 

21  &  24 

0 

38  • 

„    22  or  24 

0 

15 

Dec. 

14 

T^O 

39 

„    22  or  24 

0 

16 

)> 

14 

100 

40 

,.    22  or  24 

0 

17 

ji 

14 

1 

100 

41 

„    22  or  24 

0 

18 

)> 

14 

1  00 

42 

„  24 

0 

19 

J) 

14 

100 

43 

24 

0 

20 

)) 

14 

100 

44 

24 

Feb.  1 

0 

21 

)> 

14 

Too 

45 

Too 

22 

)) 

14 

lio 

46 

„  1 

Toe 

23 

14 

tJo 

47 

„ 

0 

24 

Jan. 

16  or  18 

0 

48 

0 

25 

>) 

16  or  18 

.1 

30 

49  ■ 

„  11 

0 

26 

16  or  18 

50 

„  14 

27 

>» 

16  or  18 
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Summary  of  Above     Results  of  Analyses  of  81  Samples  of  Beer  brewed  by  50  Brewers. 


No.  of 
Samples. 


Amount  of  As.,03 
per  gallon. 


1 

;i 

10 

I 

8 

1 

1 

1 

2 

1 

2 

t 

8 

50 

22 

5 

2k 

28 

0 

2 1  brewers  of  Arsenicated  Beer  :  19  less  than     grain,  5  not  more  than  1. 


B.-ASHTON  UNDER  LYNE  CORPORATION. 


Samples  analysed  from  :i6th  November  to  4tli  February. 


No.  of  Samples 
of  Beer. 


Amount  of  AS2O3 
per  gallon. 


No.  of  Samples  of 


Total  40 


Mineral  Waters  12  No.  As^Oj 
Sweets  3  „ 

J  am  1  ,, 


C— MACCLESFIELD  CORPORATION. 


Samples  of  Beer  analysed  from  28th  November  to  21st  December. 


No.  of 
Samples. 

Amount  of  As.,03 
per  gallon. 

1 

2 
3 
7 
11 

grain 

5ff  )> 
100  »' 
•JOO  n 
0 

Total  24 

D.— LANCASTER  CORPORATION. 

SiVMPLES  of  Beer  analysed  from  6th  December  to  12th  December. 

No.  of 
Samples. 

Amount  of  AS2O3 
per  gallon. 

^  gram 

i 

7 

15  i> 
5*5  ' 

aSo  >> 
0 


Total  22 
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E.— BAG  UP  CORPORATION. 


Samples  of  Beer  analysed  from  11th  December  to  16th  January. 


-     No.  of 

Amount  of  As^O-, 

Samples. 

per  gallon. 

3 

50 

7 

1. 

100 

8 

0 

Total  18 

III.— Brewers'  Samples. 

Results  of  Analyses  of  following  samples  received  from  26th  November  to  16th  January,  from  Brewers. 

in  Manchester  and  neighbourhood. 

31  Brewers  delivered  195  samples  of  Beer  : 
104  samples  were  genuine. 

91  contained  As./)^  from  ]  to       of  a  grain  per  gallon. 
41  samples  of  Glucose  and  Invert  Sugar  were  received  : 
21  were  genuine. 

20  contained  As^O..  from  '005  to  "03  per  cent. 
74  samples  of  Malt  were  received  :  ;     .  . 

17  were  genuine.  i       ■  j 

b7  contained  As^.;  from  I  to       of  a  grain  in  40  ounces.  ' 

[A./>.    40  ounces  of  Malt  represent  1  gallon  of  Beer.] 
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APPENDIX  No.  10. 


Tables  handed  in  by  Mr.  Edward  Sergeant. 


COUNTY  PALATINE  OF  LANCASTER. 


TABLE  I. 

List  of  Samples  of  Beer  (including  Ales,  Stouts,  &c.)  purchased  for  analysis  between  27tli  November  1900,  and 
28th  February  1901,  by  the  County  Police  ?,cting  on  the  instructions  of  the  County  Medical  Ofi&cer  of  Health. 
For  Summary  see  Table  II. 


{Note. — Samples  purchased  prior  to  4th  December  were  "  preliminary  "  samples,  and  not  followed^by 

legal  proceedings). 


Sample 
Number 
and  Police 
Division. 


Date 
of 

Sanitary  District. 

TImicip 
"  tied  " 

Price 

of 
beer 

I 

Brewery 
Distinctive 

Result 
of 

Analysis 

Purchase. 

per 
quart. 

Number. 

(See 
foot  note. ) 

1900: 

d. 

27  Nov. 

Waterloo-with-Seafortli  - 

Tied 

5 

27 

c 

; 

5 
5 
5 

152 
28 
89 

c 
a 
a 

Litherland 

" 

5 
5 

30 
153 

a 
c 

9) 

Huyton-witli  Roby  - 

5 

84 

c 

5 

32 

a 

Prescot    -       -       .  - 
",        -      -       .  . 

5 
5 
5 
5 
5 

71 
162 
27 
72 
92 

a 
a 
a 
a 

a 

„ 

y\                -            -            -  . 

Whiston  (Rural) 

5 

62 

a 

6 

71 

a 

6 

45 

a 

6 

46 

a 

)J 

Widnes  (Borough)  - 

6 

72 

a 

6 

168 

a 

6 

162 

a 

;  ;  ; 

6 

33 

b 

>!  ... 

6 

92 

a 

Leigh  (Borough) 

5 

6 

a 

_ 

5 

33 

a 

Ashton-in-Makerfield 

5 

4 

c 

))      '       "  ■ 

5 

71 

a 

)j      "       "  " 

5 

63 

a 

28  Nov. 

Ramsbottom  - 

4 

23 

a 

Moss  Side 

6 

43 

a 

4 
4 

4 

105 
97 
86 

a 
a 
a 

»)            -      -  - 

6 

154 

c 

Stretford  -      -      -  - 

4 

87 

a 

4 
4 

162 
69 

a 
a 

Moss  Side 

4 

163 

a 

Orniskirk 

5 
7 
5 

56 
56 
153 

a 
a 
c 

Newton-in-Makerfield 

7 

153 

a 

5 
5 

169 
71 

a 
a 

>) 

M 

»»             "             ■  " 

Free 

5 

36 

a 

Warrington  (Rural) 

Tied 

5 

63 

b 

Hindley   .      -       -  - 

4 

156 

a 

»» 

Ince-in-Makerfield  - 

4 

111 

a 

4 

118 

c 

29  Nov. 

»)      "       "  " 
Nelson  (Borough) 

4 

141 

a 

5 

94 

c 

4i 

133 

c 

Radcliffe  -       -  - 

5 

3 

a 

4 

51 

c 

Heywood  (Borough) 

4 

121 

a 

Litherland 

5 

27 

c 

Waterloo-with-Seaforth  - 

>) 

5 

152 

b 

30  Nov 

Litherland 

5 

153 

c 

Kirkhani  -       -       .  . 

4 

38 

c 

Rawtenstall  (Borough)  - 

?> 

3 

17 

a 

Remarks 


84  SD 

85  „ 

86  „ 

87  „ 

88  „ 

89  „ 

90  „ 

481  PD 

482  „ 

483  „ 

484  „ 

485  „ 

486  „ 
487 

280  Ws  D 

281  „ 

282  „ 

283  „ 

284  „ 

285  „ 

286  „ 

287  „ 

183  WD 

184  „ 

66  Wgn  D 

67  „ 

68  „ 

688  By  D. 

689  „ 

823  MD 

824  „ 

825  „ 

826  „ 

827  „ 

828  „ 

829  „ 

830  „ 

646  OD 

647  „ 

648  „ 

649  „ 

185  WD 
186- ■  „ 
187  „ 
188 

69  Wgn  D 

70  „ 

71  „ 

72  „ 

60  HBD 

61  „ 

62  „ 
691  By  D 
694  „ 

91  SD 

92  „ 
93 

224  Km  D 
1450  Rs  D 


(n)  Genuine,  or  free  from  arsenic. 

(6)  Slightly  arsenicated  but  passable. 

(c)  Containing  (juantity  of  arsenic  injurious  to  health. 


APPENDIX  No.  10. 


List  of  Samples  of  Beer  (including  Ales,  Stouts,  &c. ) — cojitinued. 


Date 
of 

Purchase. 


1900  : 
30  Nov. 


1  Dee. 
3  Dec. 


4  Dec. 


5  Dec. 


Sanitary  District. 


House 
"  tied  " 

or 
"  free." 


Standish- with  Langtree 
Litherland 

Waterloo-with-Seaforth 
Leigh  (Borougli) 
Hindley  - 
Chadderton 
Moss  Side 

Dalton-in-Furness  - 
Ohorley  (Borough)  - 
Eccles  (Borough) 


Prescot 

Warrington  (Riiral) 
Dalton-in  Furness  ■ 


Ulverston 
Colne  (Borough) 


Kawtenstall  (Borough) 
Little  Lever 


Kearsley  -       -       -  - 

Withington 
Ormskirk 

>» 

Lathoni  and  Burscough  - 

Birkdale  -       -       -  - 

Hey  wood  (Borough) 
Swintoii  and  Pendlebury  - 


6  Dec.      Haslingden  (Borough) 

7  Dec.    I  Kirkham 


Westhoughton 
Aspull 


Price 

oF 
beer 
per 

quart. 


Brewery 
Distinctive 
Number. 


Result 
of 

Analysis. 

(Sea 
foot  note.) 


Vppendix 
No.  10. 


Remarks. 


d 

Tied 

5 

4 

5 

84 

5 

153 

6 

33 

5 

156 

5 

102 

0 

154 

6 

73 

H 

73 

— 

78 

149 

4 

170 

4 

88 

4 

123 

5 

46 

5 

63 

6 

49 

5 

37 

6 

73 

Brewery 

5 

74 

73 

Tied  ■ 

.5 

59 

3 

98 

3 

147 

4 

82 

6 

82 

4 

69 

6 

69 

4 

109 

Free 

4 

69 

Tied 

4 

87 

7 

153 

5 

153 

7 

31 

7i 

31 

7 

31 

7 

153 

)> 

.") 

153 

7 

138 

5 

138 

7 

158 

5 

158 

4 

1U2 

4 

123 

4 

121 

4 

171 

4 

123 

4 

13(i 

3 

142 

3 

148 

3 

113 

3 
4 

67 
14 

4 

158 

4 

161 

4 

13 

4 

83 

6 

S3 

Free 

(J 

91 

„     1  (i 

1 

91 

5  grain 
per  gal. 


1th  grain 
per  gal. 

(' 

|th  grain 
per  gal. 

c 

|th  grain 
per  gal. 

h 
a 
a 


Jfth  grain 
per  gal. 

a 
a 
a 
a 
c 

^fth  grain 
per  gal. 
a 
(I 
a 
a 
a 
a 
h 
c 


a 

per  g 


ain 
al. 


|rd  grain 
per  gal. 

a 

a 

a 

a 

a 


(a) — Genuine,  or  free  from  arsenic. 

(h) — Slightly  arsenicated  but  passable. 

(c)-  Containing  quantity  of  arsenic  injurious  to  health 


Report  received  too  late 
for  prosecution. 


Prosecution, 
and  costs. 


Fined  20s. 


Prosecution  withdrawn 
after  fine  inflicted 
sample  No.  872. 

Prosecution.     Fined  51 
and  costs. 


Prosecution, 
and  costs. 


Prosecution, 
and  costs. 


Fined  51. 


Fined  51. 


Prosecution.  Case  ad- 
journed pending  deci- 
sion of  higlier  court. 


No  prosecution.  Sample 
obtained  from  sealed 
barrel  at  request  of 
Analyst. 

Prosecution.  Dismissed 
on  grounds  tl)at  sum- 
mons issucl  under 
wrong  section.  Appeal 
pending. 


Prosecution, 
and  costs. 


Fined  5/. 
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List  of  Samples  of  Beer  (including  Ales,  Stouts,  &c.) — continutd. 


Sample 
Number 
and  Police 
Division. 


15o3  RD 


297  SLD 

298  „ 
299 

850  MD 

851  „ 
S52  „ 

853  „ 

64  HBD 

65  „ 

854  MD 

855  „ 


856 
857 
858 

859  „ 

860  „ 

861  „ 

862  ,. 

66  HBD 

67  „ 

68  „ 


69  „ 

70  „ 
914  Ac  D 
915 

1456  Rs  D 

1457  ., 
14.).S  „ 
1459  „ 
84  VVgn  D 
85 

86  „ 

87  „ 
88 

89  „ 

703  By  D 

704  „ 


705 
706 


850  GD 

851  „ 


863  MD 

864  „ 

865  „ 

866  „ 
807  ., 
868  .. 
861)  ., 

870  „ 

871  „ 

872  „ 

873  „ 

874  „ 

875  „ 

876  „ 

707  By  D 

708  „ 

709  „ 

852  GD 

853  „ 


854  ., 
8ao  ,. 

192  WD 

193  „ 


Date 
of 

Pureliase. 


1900  : 
7  Dec. 


8  Dec. 


10  Dec. 


11  Dec. 


12  Dec. 


13  Dec. 


14  Dec. 


15  Dec. 
)» 

17  Dec. 

18  Dec. 


Sanitary  District. 


House 
"  tied  " 

or 
"  free." 


Middleton  (Borough) 

Morecambe 

Reddisli  - 
Eccles  (Borough) 
Reddish  -     '  - 

Padihain  - 

Eccles  (Borough) 


Tied 


Free 
Tied 


Nelson  (Borough) 


Clitheroe  (Borough)  - 
Rawtenstall  (Borough) 


Uphollaud 


Orrell 

Peiuberton 
RaTusbottom 


Radcliffe  - 
Garstang  (Rural) 
Gorton 

Levenshulnie  - 
Plccles  (Borough) 

Hey  wood  (Borough 
Garstang  (Rural) 

Leigh  (Borough) 


Free 
Tied 


Free 
Tied 


Free 
Tied 
Free 
Tied 


Free 


Tied 
Free 
Tied 


Price 
of 
beer 
per 

quart. 


d 
4 


4 

4 
4 
4 
4 
4 
4 
5 
5 

4i 


5 

•2h 

3J, 

3 

3 

3 

3 

5 

5 

5 

5 

5 

4 

4 

4 


Brewery 
Distinctive 
Number. 


65 


174 

175 
106 
145 
10 
35 
97 
41 
148 
14 
163 


86 
172 
145 
115 

44 
100 

69 

80 
3 
133 


94 
68 
81 
81 
3 
95 
107 
18 

6y 

69 
64 
2 

7 
8 
60 
67 


163 
42 


174 
160 


173 
155 
143 

14 
144 

47 
163 

44 
162 
142 

97 

66 
117 

48 
121 
121 
121 
106 
161 


159 

175 
44 
42 


Result 
of 

Analysis. 

{Sec 
foot  note.) 


ith  grain 
per  gal. 


Jth  grain 
per  gal. 


a 
c 

|th  grain 
per  gal. 
a 
b 
a 
a 
a 


f  th  grain 
per  gal. 


:^th  grain 
per  gal. 
b 
r 

§rds  grain 
per  gal. 
a 
a 
b 
a 
b 
a 
a 
a 
a 
b 
a 
b 
a 
a 
a 
a 
a 
a 
c 

J  grain 
per  gal. 

a 
a 
b 
a 


Remark- 


Prosecution.  Adjourned 
pending  decision  of 
higher  court. 


Prosecution, 
and  costs, 
pending. 


Fined  £5 
Appeal 


I'rosecution. 
and  costs. 


Fined  £3 


Prosecution  dismissed 
on  the  ground  that 
analyst's  certilicate 
was  insufhcient.  Ap- 
peal pending.! 

Prosecution.  Fined  20a\ 
and  costs,  i 


rrosecutioii. 
ami  costs. 


Fined  20 


Prosecution, 
and  costs. 


Fined  20,s' 


(«) — Genuine,  or  free  from  arsenic. 

(6) — Slightly  arsenicated,  but  passable. 

(t) — Containing  quantity  of  arsenic  injurious  to  health. 
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List  of  Samples  of  Beer  (including  Ales,  Stouts,  &c.)~cori  ti'tived. 


M  11  (n  r\tii' 

and  Police 
Division. 



Date 
of 

Purchase. 

Sanitary  District. 

"  tied  " 

or 
"  free." 

Price 

of 
beer 
per 

quart. 

Brewery 
Distinctive 
Number. 

Result 
of 

Analysis. 

(See 
foot  note.) 

Remarks. 

1900: 

d. 

1354  RD  - 

20  Dec. 

Littleborough  -       -  - 

Tied 

4 

26 

per  gal. 

Prosecu  Lion.  Sample 
sent  to  Somerset  House. 
Case  dismissed  on  tech- 

44 

nical  point. 

1355  „ 

4 

f// 

1350 

4 

117 

1357 

Whitworth 

4 

23 

a 

1358  „ 

- 

Free 

4 

321 

1359  „ 

"             -       .  - 

4 

98 

a 

71  HBD  - 

22  Dec. 

Nelson  (Borough) 

Tied 

3 

133 

1  rosecution.  r  med  SI. 
and  costs. 

1901  : 

Garstang  (Rural) 

pel  gdii. 

866  GD 

1  'Jan. 

5 

160 

JNo  prosecution.  Sample 
taken  from  a  sealed 
barrel. 

857  „ 

2  Jan. 

FuLvood  -       -       -  - 

4 

13 

858  ,', 

4 

14 

r  rosecution  pending. 

Tj^t/Il  gr<%lll 

per  gal. 

859  „ 

J) 

4 

13 

a 

877  MD 

XJrmston  - 

4 

69 

b 

'^78  „ 

)» 

(j 

2 

I) 

879 

)j 

4 

145 

l 

)> 

4 

154 

I, 

96  >>D 

3  Jan. 

W^aterloo- with-Seaforth  - 

,5 

53 

97 

»9 

Crosby     .       -       -  - 

Tie.i 

5 

45 

'a 

98 

)) 

Waterloo- with -Seaforth  - 

5 

30 

a 

99  „ 

5 

159 

a 

229  Km  D  - 

230 

231  '„ 

4  Jan. 
>» 

») 

Fleetwood 

5 

^ 

39 
162 
145 

Cl 

a 

232  - 
300  SLD  - 

7  Jan. 

Lancaster  (Riii'al) 

Free 

6 

50 

a 

Tied 

5 

14 

h 

301  „ 

Free 

6 

93 

b 

302  „ 

Morecainbe 

Tied 

5 

150 

b 

303  „ 

Preston  (Rural) 

5 

14 

b 

233  Km  D  - 

" 

Free 

5 

160 

c 

coists. 

Kirkhaui  -       -       -  - 

pel 

234 

" 

4 

161 

320  LD 

Preston  (Rural) 

4 

79 

860  GD 

8  Jan. 

Garstano-  (Rural) 

Tietl 

160 

l-^i*nao/>ii fi /'.n         HiTiart  Oil.-. 
X  1  utocCLiijloll       J?  llloU  .^U-S. 

QTi/i   .an/1  f^t^ai'a 
dim  oilKl  (jOaWJ.  J 

Preston  (Rural) 

Free 

pel  J5<J^ 

861 

4 

113 

C 

pci  )-,<*l. 

321  LD  - 

Chorley  (Borough)  - 

Tied 

4 

160 

882  Bn  D  - 

Turton     -       -       -  - 

4 

82 

883 

6 

82 

884 

4 

135 

885 

Ormskirk 

(3 

135 

661  01)  - 

9  Jan. 

5 

56 

a 

662 

" 

7 

56 

663 

5 

153 

664 

7 

153 

665 

" 

West  Lancashire  (Rural) 

5 

70 

a 

666 

90  NT/n 

TTlvATCif.rtn  /Rnral\ 

" 

Free 

7 

70 

o 

10  Jail 

l.\J  Cull.' 

5 

93 

91 

5 

101 

92 

" 

? 

93 

Tied 
Free 

94 
95 

„ 

5 

) 

73 

a 
a 

96  ,. 

Tied 

G 

11 

(f 

97 

" 

(j 

1  ^1 

98 

Morecanibe 

Tied 

5 

126 

304  SLD  - 

5 

113 

a 

305  „ 

) )             "       "  ' 

Free 

5 

151 

a 

306 

»?  ' 

Tied 

148 

862  GD  - 

Garstang  (Rural) 

Free 

5 

174 

a 

863  „ 

5 

175 

a 

881  MD  - 

Swinton  and  Pendlebury 

4 

171 

(• 

Prosecution.  Adjourned 

Jth  grain 
per  gal. 

pending  decision  of 
higher  Court. 

882  ,. 

Tied 

4 

88 

h 

883 

4 

69 

h 

884  „ 

3 

142 

c 

Jth  grain 
per  gal. 

Prosecution.  Adjourned 
pending  decision  of 
higher  Court. 

710  P,  y  D  - 

14  Jan. 

Hey  wood  (Borough) 

6 

24  1 

a 

Appendix 
No.  i: 


(«)  —Genuine,  or  free  from  arsenic. 

(b) — Slightly  arsenicated,  but  passable. 

{c\ — Containing  quantity  of  arsenic  injurious  to  health. 
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ROYAL  COMMISSION  OX  ARSENICAL  POISONING: 


Appendix 
No.  10. 


List  of  Samples  of  Beer  (including  Ales,  Stouts,  &c.) — continued. 


Sample 
Number 
and  Police 
Division. 


Date 
of 

Purchase. 


Sanitary  District. 


House 
"  tied  " 

or 
"  free. " 


711  By  D 


712  „ 

713  „ 

892  BnD  - 

893  „ 
100  SD 

90  Wgn  D  - 

91  „  - 

92  „  - 

93  „ 
84  „ 
95 

307  SL  D  - 

308  „ 

309  „ 

239  Km  D  - 

240  „ 

241  „ 

242  „ 

492  PD 

493  „ 

494  „ 
1360  KD  - 

1363  „ 

1364  „ 

864  GD 

865  „ 

866  „ 

867  „ 

288  W.s  D  - 

289  „ 

290  „ 

291  „  - 

292  „ 

904  LED  - 

293  Ws  D  - 

294  „ 

295  „ 

868  GD  - 

869  „ 

247  Km  D  - 

248  „     ■  - 

249  „ 

250  „ 

79  HBD  - 

80  „ 
871  GD 
873  „ 

728  By  D  - 

729  „ 

730  „ 

731  „ 

324  LD 

325  „ 

253  Km  D  - 

254  „ 

255  „ 

256  „ 

732  By  D  - 

733  „ 

734  „  - 

735  „ 

736  „ 

737  „ 

738  „ 

739  „ 

899  Bn  D  - 

900  „ 

877  GD  ■ 
879  „ 
310  SLD  ■ 
313  „ 

501  PD 

502  „ 

503  „ 

99  NLD 

100  „ 

101  ., 

102  , 


1901  : 
14  Jan. 


16  Jan. 


17  ian. 


19  Jan. 


21  Jan. 


23  Jaa. 


24  Jan. 


28  Jan. 


Hey^vood  (Borough) 

Pvadcliii'e  ■ 

Horwicii  - 

Litherland 
Hindley  - 

Ashton-in-Makerfield 
Golbor/ie  - 


Heysliam  - 

More!:.:,. 

Kirkham  - 
Fylde  (Rural)  - 
Rainford  - 

Whiston  (Kural) 
Littleborough  - 


Fulwood  - 
Preston  (Rural) 
Garstang  (Rural) 

Garston  - 


Walton-le-Dale 
Garston  - 


Garstang  (Rural) 
Preston  (Rural) 


Fylde  (Rural)  - 
Presto  □  (Rural) 
Padiham  - 

Garstang  (Rural) 

Whitefieid 


Tied 


Price 

of 
beer 

per 
quart. 


Brewery 
Distinctiv! 
Number. 


.4  Feb. 

6  Feb. 

7  Feb.      Chorley  (Borough) 
11  Feb.     Lytnam  '  - 

Heywood  (Borough) 

18  Feb.     Radclifi'e  - 
Heywood  (Borough) 

19  Feb.     Little  Hulton  - 

20  Feb.     Garstang  (Rural)  - 
)» 

21  Feb.     Lancaster  (Rural) 
j» 

Much  Woolton 
)> 

23  Feb.  Dalton-in-Furnes3 


Free 


Tied 
Free 
Tied 
)) 

Free 
Tied 


a  ree 

Tie.l 


Free 
Tied 


Free 

Tied 
)) 

)> 

Free 
Tied 


Free 
Tied 
Free 

Tied 

Free 
Tied 


Free 
Tied 
Free 

Tied 


Free 
Tied 


Free 
Tied 


d. 
4 


6 

4 

6 

6 

6 

5 

4 

5 

5 

5 

4 

5 

5 

5 

5 

4 

6 

4 

6 

4 

4 

5 

5 

5 

5 

4 

6 

4 

4 

6 

4 
4 
4 
4 
4 
5 
5 
6 
5 
5 
5 
5 
6 
5 
7 
6 


121 


51 
52 
145 
54 

28 
32 
4 


III) 
132 
58 
158 
38 
89 
56 
153 
82 
26 
26 
26 
14  ■ 
.  75 
161 
38 
139 

92 
28 
140 

27 
119 
124 
153 
152 
113 
113 

16 

14 

50 
160 
134 
107 

15 

76 

22 
136 

97 
109 

15 
5 

159 
163 
2 
164 
25 
43 
96 
43 
150 
145 
137 
166 
165 
42 
16 
77 
20 
21 
92 
103 
89 
158 
74 
93 
159 


Result 
of 

Analysis. 

{See 
footnote.) 


■^th  grain 
per  gal. 
a 
a 
a 
a 
h 


a 

a 

a 

a 

a 

a 

a 

a 

b 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

h 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

7, 

a 
a 
a 
a 
b 
b 
b 
a 
a 
a 
a 
a 
a 
a 
a 
b 
b 

« 
a 
a 
a 
a 
b 


Remarks. 


Prosecution, 
and  costs. 


Finei!  40.«. 


{a) — Genuine,  or  free  from  arsenic. 

(6)— Slightly  arsenicated,  but  passable. 

(c)— Containing  quantity  of  arsenic  injurious  to  health. 
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List  of  Samples  of  Beer  (including  Ales,  Stouts,  &c. — cmiUnued. 


Sample 
Number 
and  Police 
Division. 

Date 

OI 

Purchase. 

oanitary  District. 

House 
"tied" 
or 

free." 

• 

Price 

or 
beer 
per 
quart. 

1 

iireM'^ery 
Distinctive 
Number. 

Result 
of 

Analysis. 

See 
foot  note. 

Remarks. 

1901  : 

d. 

1 

NLD  - 

23  Feb 

Daltoii-iii-Fiii'iiess  - 

Free 

5 

127 

0, 

104 

Tied 

5 

128 

(X 

105 

Tjlverston  (liural) 

Free 

6 

00 

(X 

106 

Tied 

5 

12 

0. 

107 

Daltoii-in-Fumess  - 

6 

125 

CI 

108  i 

Ulverstou  (Rural)  - 

5 

12 

a 

■ 

•257  Km  D  • 

25  Feb 

Prei5ton  (Rural) 

Free 

44 

16 

a 

258  „ 

Fylde  (Rural)  - 

0 

77 

b  ■ 

25S  „ 

5 

77 

a 

260  „ 

5 

77 

I 

261  !, 

» 

Kirkham  -       -       -  - 

Tied 

6 

38 

b 

262  „ 

" 

6 

161 

a 

101  SD 

Crosby     -       -       -  - 

" 

5 

99 

b 

102  „ 

6 

162 

a 

10.3  „ 

Free 

5 

163 

a 

104  „ 

,,         ...  - 

Tied 

5 

163 

a 

96  V/gn  D 

)) 

lace-in-Makeriiekl  - 

4 

104 

a 

97  „ 

)> 

4 

34 

a 

98  „ 

ii 

4 

112 

a 

99  „ 

yy 

5 

163 

a 

lOOi  „ 

5 

9 

a 

101  ,. 

4  ' 

06 

a 

88  H  llD  - 

1 

27  Feb, 

Colne  (Borough) 

Brewery 

59 

a 

Appendix 
No.  10. 


(a)  Genuine,  or  free  from  arseiiio. 

(6)  Slightly  arsenicated  but  passable. 

(c)  Containing  quantity  of  arsenic  injurious  to  health 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


Appendix 
No.  10. 

  •  TABLE  11. 

COUNTY  OF  LANCASTER. 


SuMMAHY  of  Beer  Samples  Analysed  and  List  of  Samples  of  Glncose  obtained  by  the  County  Police. 


Beer. 

Glucose  and  Invert 
Sugar. 

Total 

Result  of  Analysis. 

Legal 

ings 
instituted. 

Result  of  Analysis. 

Police  Division. 

Samples 
obtained. 

Samples 
purchased. 

Grcnuine 
or  free 
from 
Arsenic. 

Sliffhtlv 
Arsenicated 
but 
passable. 

Contain- 

quantity  of 
Arsenic 

injurious 
to  health. 

obtained. 

Free  from 
AMPnio 

Contain- 
ing 
Arsenic. 

T>nn<!HAl(*  "NTftrtrli 

30 

19 

1 

4 

1 

Lunsd&le  South 

15 

16 

Q 

O 

- 

«  T  fl  T  <S  t",  3  Tl  Cf 

24 

24 

1 

1 

o 

6 

- 

Kirkham 

29 

29 

^o 

D 

o 
o 

2 

- 

Blackburn  Lower 

4 

1 

1 
1 

- 

3 

o 
6 

Blackburn  Higher 

15 

15 

7 

K 

o 

3 

- 

Church 

3 

2 

- 

1 

1 
1 

Rossendale  - 

11 

10 

7 

3 

- 

1 

1 

Leyland 

21 

7 

3 

•2 

2 

- 

14 

14 

Bolton 

19 

16 

12 

\ 

•I 
.> 

3 

3 

J 

Bury  - 

39 

30 

22 

4 

4 

3 

9 

8 

1 

Rochdale 

15 

11 

9 

2 

2 

4 

3 

1 

Ashton  under- 
Lvne. 

Manchester  - 

62 

54 

35 

13 

6 

4 

« 

6 

2 

Seaforth 

21 

21 

10 

4 

7 

Ormsku'k 

23 

21 

18 

3 

2 

1 

1 

Prescot 

17 

14 

14 

3 

3 

Widnes 

16 

16 

15 

1 

Warrington 

11 

10 

7 

•2 

1 

1 

1 

Wigau 

33 

26 

24 

2 

6 

1 

Total    -  - 

408 



34« 

251 

52 

45 

24 

60 

53 

7 

APPENDIX    No.  11. 


^poi  Map"  of  the  Atjimtxistrative  County  of  Lancaster,  showing  distribution 
of  cases  ©f,  and  deaths  by,  Poisoning  by  Arsenic  in  Beer, 
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RDYAL  COMMISSION  OX  ARSENICAL  POISONING: 


TABLE  III. 

ADMINISTRATIVE  COUNTY  OF  LANCASTER. 


List  of  Prosecutions  re  Arsenic  in  Beer, 


— 

No.  of 
Sample. 

Name  of  V^endor. 

Price 
per  quart. 

Brewery 
Distinctive 

Lllll  uci  - 

Date 
of  Sample. 

1 

848 

Ei  nie,st  Ormerod,  Duke  of  Wellington  Inn,  Bolton  Road, 
Pendlebury. 

d. 
4 

136 

1900  : 

5  December  - 

2 

871 

Lawrence  Halliwell,  Grapes  Inn,  Little  Lever. 

4 

82 

4  December  - 

3 

872 

Lawrence  Halliwell,  Grapes  Inn,  Little  Lever 

6 

82 

4  December  - 

4 

873 

Sanmel  WoLsitencroft,  Man  and  Scythe  Inn,  Kearsley  - 

4 

69 

4  December  - 

5 

227 

Thomas  Coupe,  St.  George's  Hotel,  Kirkham 

4 

161 

7  December  - 

6 
7 

1353 
68 

John  Ed.  Eastwood,  Royal  Oak  Hotel,  Bowlee,  Mid- 
dletoa. 

John  Strickland,  lA,  Russell  Street,  Nelson  - 

f  4 
44 

55 
133 

7  December  - 
11  Decern  lier  - 

8 

71 

John  Siiricklaud,  lA,  Rnssell  Street,  Nelson  - 

3 

133 

22  December  - 

9 

855 

Prank  Lee,  Stanley  Arms,  Liverpool  Road,  Eccles 

4 

163 

10  December  - 

10 

704 

John  Greenhalgh,   Printers'  Arms,   Stubhins  Lane, 
Ranisbottoni. 

4 

67 

13  December  - 

11 

651 

Thomas  Holbuvt,  Black  Bear,  Orniskirk 

5 

153 

4  December  - 

12 

ODD 

Alice  Adair,  Junction  Hotel,  Lathom    -       -       -  - 

O 

153 

13 

706 

James  Barlow,  Crown  Inn,  Blackburn  Street,  Radcliflfe 

4 

42 

13  December  - 

14 

851 

Thomas  Hornby  Richardson,  Horns  Inn,  Garstang 

5 

160 

14  December  - 

15 
16 

853 
63 

William  Gardner,  Middle  Holly  Inn,  Cabus,  near  Gar- 
stang. 

Sarah  Ann  Storr,  Derby  Arms  Hotel,  Colne  - 

5 
5 

161 

59 

18  December  - 
4  December  - 

17 

1354 

William  Taylor,  Dyers'  Arms,  Whitelees  Road,  Little- 
borough. 

4 

26 

20  December  - 
1901: 

18 

858 

Edward  Hurling,  Prince  Albert  Hotel,  Fulwood  - 

4 

14 

2  January 

19 

233 

5 

160 

7  January 

20 

860 

Thomas  Metcalf,  White  Horse  Inn,  Myerscough  - 

5 

160 

8  January 

21 

861 

James  Bell,  Golden  Ball,  Broughton  .... 

4 

113 

."  January 

22 

711 

G«orge  Holt,  Freemasons'  Arms  Hotel,  Market  Place, 
Heywood. 

4 

121 

14  January 

23 
24 

881 
884 

Victoria  Entwistle,   Coach  and  Horses   Inn,  Bolton 

Road,  Pendlebury. 
Levi  Rushton,  Albert  Inn,  Bolton  Road,  Pendlebury  - 

4 
3 

171 

142 

10  January 
10  January 

25 

152 

Edmund  Goddard,  Daisy  Field  Inn,  Keb  Lane,  Bards- 
ley,  A.shton-under-Lyne. 

176 

11  March 
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TABLE  III. 

ADMINISTEATIVE  COUNTY  OF  LANCASTER 


A. 


under  Section  G  of  the  Food  and  Drugs  Act,  1875. 


Result  of  Analysis 


Date 
anil  Place 
of  hearini;'. 


Result  of  Prosecution. 


Remarks 


Sample  contains  arsenic  (^^tli  grain  per 
gallon). 


Sample  contains  arsenic  (itli  grain  [ler 
gallon). 

Contains  much  arsenic  (|th  grain  per 
gallon). 

Contains  much  arsenic  (1th  grain  per 
trallon). 


Contains  serious  quantity  of  arsenic  (  r  ril 

grain  per  gallon). 
Sample  cor  tains  arsenic  (ith  grain  per 

gallon). 

Sample  contains  arsenic  (:^th  grain  per 
trallon). 


A[)proximately  I  grain  arsenic  per  gallon 


Sample  contains  arsenic  (^tli  grain  per 
gallon). 

Contains  small  quantity  of  arsenic  {1th 
;j;rain  per  gallon). 


Contains  small  quantity  of  arsenic  (,1th 
grain  per  gallon). 


Contains  small  quantity  of  arsenic  (^th 
grain  per  gallon). 

Contains  serious  quantity  of  arsenic  (^th. 
grain  per  gallon). 

Contains  serious  quantity  of  arsenic  (frd 

grain  per  gallon). 
Contains  serious  quantity  of  arsenic  (| 

grain  per  gallon). 
Contains  serious  proportion  of  arsenic 

(iftli  grain  per  gallon). 
Contains  ith  grain  arsenic  per  gallon 


Approximately  yVth  grain  arsenic  per 
oallon. 


Approximately    ith  grain  arsenic  per 
gallon. 

Approximately  ^Vth  grain  arsenic  per 
gallon. 

Approximately  tVth  grain  ar.senic  per 
gallon. 

fftii  grain  arsenic  per  gallon  - 


Jtli  grain  arsenic  per  gallon 

Jth  grain  arsenic  per  gallon 

J  grain  sursenic,  calculated  as  arsenious 
o.xide,  per  gallon. 


1901  : 

18  January 
Strangeways 

Decision, 
29  January. 

21  January 

Bolton. 
21  January 

Bolton. 

21  January 
Bolton. 


6  Felnuary  - 
Kirkhaiu. 

7  Februai  y  - 
Middletdn. 

16  February 
Nelson. 


16  February 
Nelson. 


28  January 
Eccles. 

31  January 
Bury. 


1  February 
Ormskirk. 


1  Febinary  - 
Ormskirk. 

18  February 
Radclitt'e. 

14  March  - 

Gars  tang. 
14  March  - 

Garstang. 
25  February 

Colne. 
13  Marcb  - 

Rochdale. 


16  March 
Preston. 


9  February  - 
Preston. 

14  March  - 
Garstang. 

9  February 

Preston. 
20  February 

Heywood 
Borough. 
26  February 
Strangeways. 
26  February 
Strangeways. 


Dismissed  by  Mr.  Yates  (Stipen- 
diary) on  the  grounds  that 
summons  should  have  been 
under  Section  3  and  not  Sec- 
tion 6. 

Withdrawn  after  coiivietion  on 
sample  No.  872. 

Finetl  5/.  and  costs.  (Case  stated 
on  insufficiency  of  certificate, 
but  ajjpeal  abandoned.) 

Fined  5('.  and  costs.  (Case  stated 
on  insufficiency  of  certilicate, 
but  apjieal  abandoned. ) 

Fined  5/.  and  costs.  (Case  stated 
on  insufficiency  of  certificate.) 

Adjourned,  pending  decision  of 
higher  Court. 

Fined  3/.  and  costs 


Fined  3?.  and  costs 


Fined  5/.  and  costs.  (Case  stated 
on  insufficiency  of  certificate. 
Ap])eal  ])roceeding. ) 

Dismissed  on  the  ground  that 
certificate  of  analyst  was  in- 
sulHcient.  ("ase  granted.  Ap- 
Ijeal  jiroceeding. 

Fine<l  .V.  and  costs.  (Case  stated 
on  tlie  grounds  that  summons 
should  have  been  issued  under 
Section  3.   Ajjpeal  al  iandoned.) 

Adjourned  pending  decision  of 
hi^lier  Court.  (If  against,  de- 
fenihmt  will  plead  gnilty.) 

Fine<l  '20  s.  ami  costs.  (Case 
stated  on  insufficiency  of  cer- 
tificate.   A]>peal  proceeding.) 

Fined  2C.v.  and  costs  - 

Fined  20.v.  and  costs  ■ 

Fin;-;!  20.v.  i\n;\  costs  - 

Court  sent  sample  to  Somer.set 
House.  At  re-hearing  ease 
dismissed  on  the  ground  of 
improper  division  of  the 
sample. 

Court  sent  sample  to  Somerset 
House.  Subsequently  case 
withdrawn,  defendant  to  pay 
costs. 

Fined  40.*.  and  costs  - 


Fined  20.v.  an<l  costs  - 

Fined  40.v.  anil  costs  - 
Fined  40,v.  and  costs  - 


Adjourned  pending  decision  of 

higher  Court. 
Adjomned  pending  decision  of 

higher  Court. 
Prosecution  pending 


Bostock's  glucose  used. 

Bostock's  glucose  used. 
Bostock's  glucose  used. 


Certilica:;e  of  purity  on  barrel. 
Brewer;;  have  used  Bos- 
tock's glucose,  but  not  in 
this  brew. 

Bostock's  glucose  used. 

Glucose  from  Brooks,  Shude- 
hill,  Manchester. 

BostocK's  glucose  previously 
useil,  but  returned  stock 
on  30tli  Novemlier.  Had 
certificate  of  freedom  from 
arsenic. 

Bostock's  glucose  previously 
used,  but  returned  stock 
on  30th  November.  Had 
certificate  of  freedom  from 
arsenic. 

Bostock's  glucose  used. 


Brewed  from  malt  and  hops 
onlv. 


Brewers  have  used  Bostock'& 
glucose,  but  not  in  this 
brew. 

Brewers  have  used  Bostock's 
glucose,  but  not  in  thia 
brew. 

Bostock's  aluco.se  used. 


Bostock's  glucose  used. 

Bostock's  glucose  used. 

Bostock's  glucose  used. 

Brewed  Irom  malt  and  hops. 
Somerset  House  find  ^^th 
grain. 


Brewed  from  malt  and  hops. 
Somerset  House  find  iffirth 
grain. 

Brewers  have  used  glucose 
(Bostock's),  but  not  in  this 
brew. 

Brewers  have  used  glucose 
(Bostock's),  but  not  in  this 
brew. 

Brewed  from  malt  and  hops 
only. 

Bostock's  glucose  used 


Brewed  rom  ai-ilt  and  hops 
only. 

Brewed  from  malt  and  hops 
only 
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Appendix  APPENDIX  No.  12. 

No.  12. 


Tables  handed  in  by  Professor  Del6pink. 


TABLE  I.— BEER. 


j        No.  of  Sample. 

Date. 

Origin. 

( 'liaviicter  and 

Arsenic  estimated  as 
Arsenious  Acid.i 

(Quantity 
of  material 
used  for 
Analysis. 

Kemarks. 

Parts  per 
10,000,000 
Weight. 

Grains  per 
Gallon 
Approximately. 

Minimum 
CC's. 

Maximum 
CC's. 

Remarks. 

A 

1900. 
Nov.  16 

Brewery  A* 

Brown  -       -       -  - 

20  to  30 

0-17 

50 

200 

B 

„  19 

„ 

A* 

Brown  -       -       -  - 

30  to  40 

0-24 

\ 

25 

500 

Crystals  visible  to  the 
naked  eye,  extracted 
from  500  cc.  's. 

C 

„  19 

A* 



About  40 

0-28 

Over  i 

25 

200 

150  cc."s  +  HNO3  eva- 
porated, heated  after 
addition  of  H2SO4, 
tested  by|Marsh,give 
arsenic  mirror. 

63 

29 

H* 

Pale  brown,  clear  (4d.) 

4  to  5 

0-033 

1 

200 

64 

„  29 

„ 

H* 

Pale  brown,  clear  (6d.) 

7 

0-049 

— 

200 

65 
€6 
67 

„  29 
„  30 
„  30 

H* 
C* 
F* 

Pale      brown,  clear 

(Bitter.) 
Slightly    turbid  and 

sour. 

Pale  brown,  turbid 

10 
5  to  7 
5 

0-070 
0-042 
0-035 

1 

T1 

■h 

200 
150 
150 

68 

,.  30 

J 

„ 

3  to  5 

0-028 

A 

— 

150 

69 

„  30 

H* 

Somewhat  turbid  - 

5  to  10 

0-049 

150 

70 

„  30 

K 

„  - 

Trace 

150 

71 

„  30 

A  * 

20 

014 

— 

150 

72 

„  30 

E* 

 ,  

120 

0-84 

? 

150 

73 

„  30 

L* 

10 

0-070 

1 

T4 

150 

74 

30 

M* 



5 

0  035 

1 

150 

75 

„  30 

N 

0? 

150 

76 

Dec.  8 

A 

From  malt  and  hops 

1  to  5 

0-021 

200 

77 

„  8 

)3 

A 

Malt  and  hops 

2 

0-014 

200 

78 

„  8 

A 

Stout    -       -       -  - 

1  to  5 

0-021 

*v 

200 

95 

„  26 

F 

Made  with  malts  93,  94, 
97,    98    (Table  II.) 
blended. 

2 

0  014 

100 

96 

„  26 

V 

Id. 

5 

0-035 

1 
TT 

100 

IX. 

>.  1 

Private 

* 

220 

1-54 

li 

18 

This  is  the  worst 
sample  examined  in 
the  laboratory,  it 
was  received  at  the 
beginning  of  the 
scare. 

u. 

Nov.  23 

Munich 

Dark  lager  - 

0 

0 

100 

1,000 

This  beer  was  taken 
at  the  beginning  of 
the  inquiry  to  serve 
as  a  standard  of 
comparison. 

I. 

„  23 

A'^ienna 

Liglit  lager 

0 

0 

100 

Ditto. 

*  Breweries  used  Bostock  Sugars. 
In  the  tolHmn  headed  parts  per  10,000,000,  the  actual  results  of  analyses  are  given;  when  only  one  figure  is 
given  the  quantity  recorded  may  be  considered  as  correct  within  less  than  t^-j  grain,  when  two  figures  are  given  the 
•estimation  is  somewhat  less  accurate.  The  quantities  in  grains  per  gallon  and  per  pound  have  been  calculated  from  the 
amount  estimated  in  parts  per  10,000,000,  only  the  mean  being  given  when  two  extremes  are  given  in  the  first  column. 
The  estimates  in  vulgar  fractions  are  the  least  accurate,  o'wing  to  the  necessity  of  simplifying  some  unv/ieldy  fr.actions. 
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Appendix 
No.  12. 

TABLE  IL— MALT. 


Sample. 

Date. 

j 

1 

Origin . 

Special 

Character  and 

Arsenic  estimated  as 
Arsenious  Acid. 

Quantities 
of  Material 
used  for 
Analysis. 

Maximum 
possible 
amount 

introduced 
in  Beer 
brewed 
entirely 

from  Malt 

(supposing 
1  part  of 
Malt  to 

4  parts  of 
Beer). 



1          No.  of 

Marks. 

Remarks. 

Parts  per 
10,000,000 
weight. 

Grains 
per  pound 
approximately 

Minimum 
Grammes. 

Maximum 
Grammes.  | 

Reaiarks. 

28 

1900. 
Nov.  23 

Brewery  A 

26 



0 

— 

— 

— 

15 

Grains  pei 
Gallon. 

1 

29 

„  23 

»  A 

27 



3 

0-0021 

1 

15 

30 

1 

30 

„  23 

A 

28 



0 

— 

— 

— 

15 

— 

31 

,  23 

A 

29 

— 

So 

0-0023 

1 

4  y  V 

15 

30 

32 

A 

30 



(1 

— 

— 

— 

15 

— 

1 

33 

„  23 

A 

31 



Over  3 

0-0025 

— 

15 

34 

„  23 

A 

32 



0 

-- 

15 

— 

79 

80 

Dec.  21 
„  21 

0 
0 

5 
6 

Collected  on  21st 
November. 

10  to  12 '5 
2 

0-0077 
0-0014 

— 

40 
40 

81 

,,  21 

0 

7 

2 

0-0014 

rh 

40 

1 

'J  a  Lt 

82 

..  21 

0 

8 

» 

3-5 

0-0025 

— 

30 

OO 

21 

2 



16-5  to  33 

U  Olio 

1 

OA 

84 

„  21 

F 

13 



16 

0-0112 

30 

85 

„  21 

F 

14 

5 

0-0035 

— 

30 

OD 

21 

F 

15 



Q  .O 
O  O 

0  -0023 

OA 

oO 

87 

„  21 

F 

16 

3-3  to  16-5 

t 

OA 

1 

ss 

88 

„  21 

F 

17 



About  3-3 

0-0023 

1 

4»?tr 

30 

89 

„  21 

N 

44 

4  to  20 

0-0084 

1 

f  i  TT 

25 

90 

„  21 

N 

45 

About  8 

0-0056 

1 

10 

1 

91 

21 

N 

46 

„  10 

0-007 

1 

25 

1 

92 

„  21 

N 

47 

0  0 14 

1 

l> 

30 

1 

■2  S 

93 

„  26 

F 

— 

Horncastle  New 
Black.  (See  Beers 
95  and  96). 

5 

0  0035 

] 

30 

1 

1 
j 

94 

„  26 

F 

— 

Soames  Californian. 
(See  Beers  95  and 
96.) 

2 

0-0014 

1 

Too 

30 

1 

1 

'.'hf  j 

1 

97 

„  26 

F 

Old    Black.  (See 
Beers  95  and  96). 

„  16 

0-0112 

30 

1 

98 
99 

„  26 

1901. 
.Jan.  8 

F 
■ 

F 

0 

Old  Plain  Strong 
Worksop.  (See 
Beers  95  and  96. ) 

Dried  with  new  fuel. 

16  to  23 
3-3 

0-013 
0-0023 

^ 

H  It 

1 

30 
30 

1 

32 
I 

Tlfff 

115 

„  23 

Maltsters  Z 

Modern  Kiln. 

Trace  ? 

30 

100 

116 

„  23 

Trace ': 

30 

100 

4576. 
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Appendix 
No.  12. 


TABLE  III.— HOPS. 


Arsenic  estimated  as 
Arsenious  Acid. 

rial  used 
immes. 

Maximum 
possible 
amount 

introduced 

No.  of  Sample. 

Date. 

Origin. 

Character  and 
Keniarlcs. 

Parts  per 
10,000,000 
weight. 

Grains 
per  pound 
ai^proximately. 

Quantity  of  mate 
for  analysis.  Grf 

into  a 
Gallon  of 
Beer  on  the 
supposition 
that  1  % 

Hops 
is  used. 

Kemaiks. 

1 

1900. 
Nov.  21 

!»rewery  P  - 

Pale  yellow,  good  aroma 

0? 

Grains  per 
Gallon. 
0 

• 

2 

" 

0  - 

Pale  green,  aroma  slight 

0? 

- 

- 

5 

i)  ■ 

3 

0  - 

XCllUWj  OjlKJtllcXi  >>HUlIi^  - 

.5  to  10 

0-005 

1 

1<» 

4 

„ 

F  - 

Aroma  strong- 

5    ,,  10 

0-005 

1 

10 

■2  uVc) 

5 

F  - 

Yellow  green,  sour 

o    „  10 

0-005 

Tin, 

1(1 

1 

6 

F  - 

Aroma  slight 

0    „  10 

0-005 

1 

■JXtXt 

!(• 

7 

F  - 

VjTI  CCilirMl,  cvlUlllrti  ^HUIII^ 

Trace 

8 

„ 

A  - 

Yellow  and  greenish, 

51  ronri  1     1 1  o"l  i  i" 

-  : 

- 

5 

- 

9 

„ 

A  - 

Greenish  yellow,  aroma 

.)  to  10 

0-005 

1 

10 

A  - 

Brownish  yellow,  aroma 

10    „  20 

0-010 

1  0  0 

5 

11 

„ 

A  - 

Yellow,  aroma  slight  - 

0 

5 

- 

12 

A  - 

Pale    yellow,  aroma 
moderate. 

0 

5 

13 

N  - 

Greenish  yellow,  aroma 
moderate. 

About  10  - 

0-007 

1 

TTT 

10 

I 

14 

i 

N  - 

Brownish  yellow,  aroma 

0 

10 

■ 

1« 

N  - 

Brownish  yellow,  aroma 
slight. 

About  10  - 

0-007 

1 

Tto 

10 

16 

N  - 

Greenish  yellow,  aroma 
moderate. 

0 

10 

17 

N  - 

Brownish  yellow,  aroma 
slight. 

0  ? 

10 

18 

N  - 

Greenish  yellow,  aroma 
slight. 

5  to  10 

0-005 

1 

■Jfi'Tl 

10 

2  MO 

19 

•>i 

N  - 

Yellowish,  aroma  slight 

0 

5 

20 

If 

N  - 

Brownish  yellow,  aroma 
very  slight. 

A  bout  10  - 

0-007 

Til' 

10 

tAo 
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TABLE  IV.— BREWING  SUGAR8.-GLUC0SE. 


mble.  1 

;             -  _  .,:.J 

Character  and 
Remarks. 

Arsenic  estimated  as 
Arsenious  Acid. 

Quantities  of 
Material  used 
for  Analysis. 

Maximum  possible 
amount  intro- 
iluced  into  a 
gall(jn  of  Beer,  on 
tlie  supposition 
tliat  only 
5  per  cent, 
sugar  is  used. 

Grains  per  gallon. 

No.  of  Sa 

Date. 

Parts  per 
10,000,000 
weight. 

Grains  per 
pound 
approxi- 
mately. 

5 

Maximum 
Grammes. 

Remarks. 

21 

1900. 
Nov.  22 

Brewery  A 

Yellowish 

0 

— 

— 

10 

— 

— 

22 

„  22 

A 

A 

Deep  Brown 

0 

— 

— 

10 

— 

— 

^3 
24 

„  23 

Ai 
0 

Yellow  - 
Pale  Yellow  - 

6,000 
10 

4-2 
0-007 

1 

TTTT 

— 

— 

10 
15 

2] 

0-0035 

-'1 0 
1 

Tested  by  Marsh 
gives    a  good 
arsenical  mirror. 

37 

„  23 

P 

Pale  Yellowish 
Brown. 

7 

0-005 

.1  

— 

15 

0-0025 

1 

•TTJIT 

38 

„  23 

N 

Pale  Yellomsh 
Brown, 

0? 

— 

— 

15 

— 

39 

Pale  Yellowish 
Brown. 

0? 

15 

44 

„  23 

Bos  took" 

Dark  Brown 
(compact). 

9,.500 

6-65 

0-010 

15 

3-3 

45 

„  23 

* 

Yellowish 
White. 

Ab.  1,.500 

1-05 

0-20 

15 

0-5 

1 

46 

„  23 

Whit.;  - 

Ah.  1,500 

1-05 

1-V 

0-20 

15 

0-5 

1 

47 

„  23 

Pale  Yellow  - 

Ab.  5,000 

3-0 

34 

0-02 

15 

1-7 

48 

„  23 

Brownish 

Ydlrx. 

6,000 

4-2 

41 

0-016 

15 

2-1 

49 

„  23 

Dark  Brownish 
Yellow. 

4,000 

2-8 

0  025 

15 

1-4 

H 

62 

„  29 

Confecfc'ner 

Glucose  solution 
containing 
also  S  0- 

0 

10 

15 

INVERT  SUGAR. 


Supposing  5 
per  cent,  used 
as  substitute. 

Supposing 
0-15  per 

cent,  used 

for 
priming. 

Total. 

25 

Nov.  23 

Brewery  0 

Honey-like 

solution. 

0? 

2(( 

26 

„  23 

„  A* 

Syrupy  solu- 
tion cont;i,in- 
ing    36  per 
cent.  solid. 
Arsenic  esti- 

800 

(»-56 

0-125 

4(,( 

<J-28 

t 

0-008 

0-288 

mated  ill  the 
solid  invert. 

40 

„  -23 

F* 

Crystallised 
honey-like, 
solid  not  esti- 
mated. 

2,000 

1-4 

1* 

0-125 

15 

o-yn 

0-021 

0-72 

41 

„  23 

F 

Bost.ock 

Honey-like  pale 
yellow,  solid 
not  estimated. 

7 

0  '005 

1 

^Tj  u 

0-07 

15 

0-0025 
0-.") 

1 

iTiTj 

1 

0-000075 
0-015 

0-0025 
0-515 

50 

„  23 

Semi-fluid, 
honey  -  like 
pale  yellow, 
solid  not  esti- 
mated. 

1,430 

1 

1 

15 

1  4 

51 

„  23 

Greyish  yellow, 
slightly  more 
solid  than  50. 

2,000 

1-4 

li 

0-05 

15 

0-7 

7 

0021 

0-721 
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Apijeiulix 
No.  1-2. 


TABLE  v.— YEAST. 


No.  of  Sample. 

Arsenic  estimated  as 
Arsenious  Acid. 

Quantities  of 
Material  used 
for  Analysis. 

Date. 

Character  and  Remarks. 

Parts  per 
10,000,000 
weight. 

Grains  per 
pound 
approxi- 
mately. 

Minimum 
Grammes. 

Maximum 
Grammes. 

l-f  a  y  **>  Q 1*  Ir  a 

106 

1901. 
Jan,  14 

Brewery  F  - 

Yeast  in  use  on  14  Jan. 
1900. 

6-6 

0-0046 

30 

107 

„  14 

„     A  - 

Yeast  in  use  on  14  Jan. 
1900. 

20 

0-014 

tV 

30 

XIV. 

Feb.  8 

„     B  - 

Yeast  in  use  on  31  Dec. 
1900. 

82 

0-0574 

T7 

30 

xiir. 

8 

V     B  - 

Yeast  in  use  or  15  Jan. 
1901. 

100 

0-07 

1 

11 

30 

TABLE  VI.— MATERIAL  OTHER  THAN  MALT,  HOPS,  YEAST,  AND  SUGAR 

USED  IN  BREWING. 


Arsenic  estimated  as 
Arsenious  Acid. 

Quantity  of  Material 
used  for  Analysis. 

s 

si 

6 

Date. 

Origin. 

Character  and  Remarks. 

Parts  per 
10,000,000 
weight. 

Grains  per  lb. 
approximately. 

Minimum 
Grammes. 

Maximum 
Grammes. 

1900. 

27 

Nov.  23 

Brewery  A  - 

Wattr        .       ,       .  - 

0 

200' 

35 

„  23 

„  A- 

Gypsum  (white  powder) 

0 

15 

57 

„  29 

„     F.  - 

)>                J)        ■  * 

7 

0-005 

1 

wt 

15 

36 

Nov.  23 

Brewery  A  - 

Preservative     (Sulph.  of 
potash). 

0 

10 

5S 

„  29 

F  - 

Clear  fluid,  smell  of  SO2 
(Sulph.    or   bisulph.  of 
(lotash. ) 

45 

0-0315 

1 

sr 

25 

■  40 

5',) 

Nov.  -29 

Bre\\'ery  F  - 

Isinglass,  turbid  fluid  - 

0 

_ 

40 

APPENDIX  No.  12. 


351 


Appeu'dix 
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TABI,E  VII.— PREPAKATION  OF  MALT.  :   


lample. 

Origin. 

Special 

Character  and 

Arsenic  estimated 
as 

Araenious  Acid. 

Quantity  of 
material  used 
for  Analysis. 

Alaxinium 

amount 
introduced 
into  a 

Remarks. 

No.  of  e 

Marks. 

Keiiiarks. 

Parts  per 
1  n  TkAn  Ann 

weight. 

Grains  per 
pound 
approximately. 

Minimum 
Grammes. 

Maximum 
Grammes. 

Gallon  of 

(See  Malt 
grains). 

117 

Maltater  X 

I 

Clean,   pale,  full- 
grown  barley. 

0? 

100 

A 
U 

118 

" 

0 

— 

— 

— 

100 

t  k 

yj 

119 

3 

Dark  and  poor  in 
appearance  - 

Trace  ? 

100 

A 

120 

4 

Dark  and  poor 

0? 

100 

0 

121 

5 

Clean,   pale,  full- 
grown. 

Trace  ? 

— 

— 

— 

100 

0 

Kiln  dried. 

122 

6 

Intermediate  ap- 
pearance. 

Trace  ? 

100 

0 

Kiln  dried. 

100 

Maltster  it 

Malt  ready  for  kiln 
drying. 

0? 

30 

0 

101 

fi 

Culms  from  old  fuel 

132 

0-0924 

TT 

30 

102 

— 

Dust  from  under- 
neath drying  kiln 

264 

0-1848 

30 

— 

ill 

Maltster  X 

Malt  not  screened 
or  polished. 

11 

0-0077 

1 

30 

1 

112 
113 

5) 
1  ) 

Screened  and  po- 
lished Malt,  same 
as  111. 

Culms  from  111 

3-3 
1,500 

0  0022 
1-05 

1 

30 
10 

114 

Malt  dust  from  111 

4,000 

2-8 

10 

115 
116 

Maltster  Z 

Malt  from  modern 
kiln. 

Malt  from  modern 
kiln. 

0? 
0? 

100 
100 

Repeated  from 
Malt  tables  for 
cornparison. 
Ditto. 

FUEL. 

103 

Maltster  Y 

Anthracite  Coal  - 

5? 

0-0035? 

10 

104 

Coke  (Gas)  - 

100 

0-07 

A 

2-5 

10 

105 

Coke  purified 

80 

0-056 

1 

TT 

2-5 

10 

108 

Maltster  X 

Anthracite  Coal 

Small 
amount. 

10 

Detected  by 
Marsh's  test. 

109 

Coke  (Retort) 

2,000 

1-4 

■  If 

0-5 

10 

110 

Coke 

325 

0-2275 

1 

0-5 

10 
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TABLE  VIII.— MATERIAL  USED  IN  THE  PREPAEATION  OF  BREWING  SUGARS. 


"a, 

Date. 

Origin. 

Character  and 

Arsenic  estimated 
Arsenious  Acid. 

as 

Quantity  of 
Material  used 
for  Analysis. 

Remarks. 

'o 
6 

Remarks. 

Parts  per 
10,000,000 

Grains  per  lb. 
approximately. 

Minimum 
Grammes. 

Maximum 
Grammes. 

52 

1900. 
Nov.  23 

Bostock 

Raw  Material  : 
Maize  Meal  - 

0 

15 

5;; 

Sago  Flour,  brown  mixed 
vnih  woody  fibre 

0 

15 

54 

Tapioca  Flour,  greyish 
white,  lumpy. 

0 

15 

55 

"  - 

Cane  sugar,  brown 
soft. 

0 

15 

42 

Nov.  23 

Bostock 

Acid  for  Converting  : 

Sulphuric  Acid,  B.O.V., 
very  dark,  cloudy, 
white  deposit,  Sp.  gr., 
1  73. 

145000 

101-5 

0-00066 

/ 

2 

I 

Two  drops  tested  by 
Marsh's  method  gave 
a  good  arsenical 
mirror. 

White  precipitate  con- 
tains a  very  large 
amount  of  arsenic  es- 
timated by  ordinary 
gravimetric  method  = 
more  than  3-10  per 
cent. 

=  Traces  of  lead. 

„     „  calcium. 
An  appreciable 
amount  of  iron. 
No  selenium. 

Acid  used  for  Bleach- 
ing : 

43 

Nov.  23 

Bostock 

Sulphurous  Acid  - 

10  (in  vol.) 

0-007 

t  - 

40 

45 

Carbonate  of  Cal- 
cium used  for  Neu- 
tralising : 

56 

Nov.  23 

Bostock 

Whiting 

0 

10 

Charcoal  used  for 
Decolourising  and 
Purifying  : 

60 
61 

Nov.  23 

Bostock 

Charcoal  before  Re- 
burning. 

Charcoal  after  Re- 
burning. 

9000 
(About) 
8000 

6-3 

5-6 

5J 

15 
15 

TABLE  IX.~ARSENIC  IN  THE  BODY  OF  A  BEER  DRINKER. 


Date. 

Arsenic  estimated  as  Arsenious 
Acid. 

Quantity  of 
Material  used  for 
Analysis. 

Remarks. 

Parts  per 
10,000,000 
weight. 

Quantity  of  Arsenic 
contained  in 
3  lbs.  of  urine,  i.e., 
per  diem  in  grains. 

1 

Minimum 
Grammes. 

Maximum 
Grammes. 

1900. 
Dec.  24 

Urine  from  patient  suffering 
from  arsenical  poisonina: 
due  to  drinking  Saitorrt 
beer. 

1-2 

0-00252 

T 

150 
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.\)i|M'n(li 
No. 

TABLE  IX.A.  — - 


FUEL. 


IVTfiterial. 

Parts  per 
10  CKH  )  000 
about. 

Grains 
pound. 

C^uaiitity 
of 

Material 
used. 

.N[  32 

Soot  depohited  in  Hue  of  a  cliimney  altei'  Imniiuj;  ;;ood  house'  coal  (South  York- 
shire Colliery)  for  one  week  -  -  

Flue  cleaned  once  a  week. 

8,000 

5-6 

Grammes. 
0-5 

.\I  33 

Soot  deposited  in  Hue  of  a  closed  stove,  after  burning  Coi-ixnatioii  (itin  Works 
Coke  for  15  days  ------------- 

Flue  cleared  once  in  a  fortnight,  ilie  amount  of  soot  obtained  weighing 
about  113  graninies.    This  amount  contains  about  half  a  gramme  of 
arsenious  acid.  ^ 

40,000 

28 

0  025 

M  34 

Soot  producetl  by  a  sinj^lc  jias  jet  (Manchester  gas)  ljuriiiug  for  H  hours  and  a  half 
(conibuation  in  conlined  space).    Water  jiroduced  during  couibustion  added  to 
the  soot  

No  aiipreciable  amount  of  gaseous  comiiouiul  of  arsciiii-  apjiears  to  be 
present  in  gas  mamifac^tured  from  coals  from  which  the  above  coke 
was   obtained  (M  33),  /.f. ,  in   purified  gas  as  supjilied   to  the 
cons\imer. 

0  (?) 

<)-41 

DISSEMINATION  OF  ARSENICAL  SOOT  THROUGH 

THE  AIR. 

M  40 

A.  Leaves  of  evergreen  shrulis  (laurels,  rhododendrons,  ivy.  IkjUvI.  collected  in  a 
garden  in  Victoria  I*ai  k  (Manchester),  leaves  blackened  by'  soot  selected. 
There  had  been  much  rain  for  sever.'il  days  ])r(;vious  to  t  be  collection  of  the 
leaves  -       -  - 

Thirty  grammes  of  b'aves  rejiresent  an  area  of  about  I,(t44  sq.  cm. 

4 

Grammes. 
30 

B.  Soot  washed  from  the  surf:ice  of  50  grammes  of  leaves  (i(  was  impossible  to 
remove  all  the  soot)  ----------- 

2 

50 

It  was   not    possible  to  clean  the  leaves  sutticiently  completely  to 
estimate  \\  hat  amount  of  arsenic  (if  any)  had  penetrated  into  the 
tissues  of  the  lea\es. 

1. 

C.  Leaves  of  evergreen  shi  ubs  (laurels,  ivy),  collected  in  Streatliam.  ncai  London, 
in  a  garden  surrounded  by  large  gardens  and  fields.    There  had  l>t^en  rain 
for  several  days.    Old  len\  es  were  selected  but  no  special  care  was  taken  to 
obtain  only  tl)ose  co\  ercd  with  soot  -------- 

imder  0"5 

50 

D.  I.,eaves  of  evergreen  shrubs  (lauiels,  ivy),  collected  in  a  small  town  garden  in 
Montreux.  Switzerland.    The  garden  was  surrounded  by  houses.    There  ha<l 

1i*»iiT»             +'*  ii-                1                  '^Pli*'  <t1<lf^t<;f,  *inri  Tinist,  (iiisfv  l(*:i\f"^  \vf*rf^  <ipl**pf'pii 

l)nt  none  showed  any  evidence  of  the  presence  of  soot.    The  town  is  very 
small.    Of  late  coal  fires  have  been  used,  but  wood  is  still  (lie  chief  com- 
bustible -----  

0(?) 

• 

50 

COMBUSTION  i)F  TOBACCO. 

M  30 

Products  of  coudjustioii  of  half  ounce  of  tobacco,  obtained  hy  Imbbliny  slowly  the 
smoke  through  water.    No  appreciable  trace  of  arsenic  was  found 

This  ex|ierinient  and  the  one  on  gas  soot  may  be  looked  upon  -.w  control 
exi>erinients  for  comparison  with  the  others. 

0 

Grammes, 

4576. 
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TABLE  X.-GENERAL  RESULTS  OF  AUTOPSIES  OF  FATAL    CASES  OF 

ARSENICAL  POISONING. 


To  Professor  Sheridan  Delepine — In  accordance  with  your  request,  I  beg  to  submit  the  following  informatioa 
on  the  points  specified  by  you  as  determined  by  autopsies  on  cases  of  "  Arsenical  Beer  Poisoning." 


No. 

Sex. 

Age. 

Nutrition. 

Associated  Diseases. 

1 

M. 

53 

Fair.     No  marked  wasting  of 
muscles. 

Pulmonary  tuberculosis 

Tuberculosis  of  pleurae  and  peri- 
toneum. 

2 

F. 

46 

Emaciated.    Marked  wasting  of 
muscles. 

Pulmonary    tuberculosis  with 
cavitation. 

Tuberculosis  of  pleune  and  peri- 
toneum. 

3 

M. 

31 

Well  nourished.    No  muscular 
wasting. 

Pulmonary  tuberculosis    "  con- 
solidation." 

(ieneral  miliary  tulierculosis. 

4 

F. 

53 

Fair.     Muscles   of  extremities 
wasted. 

Old  tuberculosis  at  apices,  re- 
cent pneumonia. 

Tuberculosis  of  pleurae,  peii- 
toneum,  liver  and  kidneys. 

5 

F. 

30 

Fair.     Muscles  of  extremities 
wasted. 

Pulmonary    tuberculosis  with 
cavitation. 

Tuberculosis  of  pleurae  and  peri- 
toneum. 

6 

M. 

50 

Fair.    Muscles  of  legs  wasted  - 

Extensive  tuberculous  broncho- 
pneumonia. 

Tuberculosis  of  pericardium, 
pleura^,  peritoneum,  liver, 
spleen  and  kidneys. 

7 

M. 

44 

iwiiaciated.      Muscles  of  limbs 
iiuu'h  wasted. 

Pulmonary  tuberculosis  not  ad- 
vanced nor  extensive. 

TuDerculosis  of  pleura^  and  pem- 
toneum. 

8 

M. 

40 

Well  nourished.    No  muscular 
wasting. 

Pneumonia  (?)  tuberculous 

Tuberculosis  of  jileune  and  peri- 
toneum. 

9 

F. 

(?) 

Emaciated.     Muscles  of  extre- 
mities much  wasted. 

Hypostatic  pneumonia 

10 

F. 

42 

Emaciated.    Muscles  of  extre- 
mities wasted. 

Pulmonary    tuberculosis  with 
cavitation. 

Tuberculosis  of  pleurae  and  peri- 
toneum. 

11 

F. 

34 

Fair.    Muscles  of  legs  wasted  - 

Hypostatic  pneumonia. 

12 

F. 

(?) 

Emaciated.    Muscles  of  limbs 
wasted. 

Pulmonary    tuberculosis,  not 
advanced. 

13 

F. 

54 

Fat.     Muscles  of  extremities 
little  wasted. 

Broncho-pneumonia,  old  foci  of 
tuberculosis  in  lunf^s. 

i 

In  addition,  it  may  Ije  stated  that  typical  periaxial  degeneration  of  the  peripheral  nerves,  varying  in  degree, 
has  been  found  in  such  of  the  above  cases  as  have  been  examined,  viz.,  cases  1  to  1 2  inclusive.  The  livers  in  many 
of  the  cases  presented  irregularly-distributed  congestion,  degeneration,  and  varying  degrees  of  cirrhosis.  Further 
the  skin  in  man/  of  the  cases  was  pigmented  in  varying  degrees. 

F.  Craven  Moore,  M.Sc,  M.D., 
,  Assistant  Lecturer  in  Pathology  and  Morbid  Anatomy, 
Pathological  Department,  Owens  College. 
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TABLE  XI. 


Interim  Kepobt  of  Dr.  Francis  J.  H;  €outts  on  the  Presence  of  Arsenic  in  Food  Preservatives,  <fec. 


Reference 
Number. 

Material. 

Arsenic  as  AsjO, 
in  parts  per 
10,000,000. 

Arsenic  in  grains 
per  pound, 
approximately. 

Weight 
used. 

M  129 

English  shrimps,  in  paper  package  -  . 

2 

1 -700th. 

Grammes. 
100 

•M  128 

"  German  "  slirimps,  in  paper  package,  in  cardboard  box 
along  with  M  129.     Said  to  be  German,  imported  to 
be  sold  aa  English  - 

About  13 

1-lOOth. 

100 

M  127 

"  Pure  English  "  shrimps,  said  not  preserved  (a  specimen 

2 

1 -700th. 

100 

Materials  possibly  used  in  Preservation  of  Food  StuflFs. 

M  121 

Nitre  (such  as  was  formerly  used  for  preserving  patho- 
logical specimens) 

15 

l-90th. 

Grammes. 
15 

M  114 

Potassium  nitrate  (bought  from  drysalter) 

Trace 

15 

M  120 

Borax  (bought  from  grocer)  

50  to  60 

l-28th  to  l-23rd. 

15 

M  1 12 

7 

1- 180th. 

15 

M  119 

15 

M  113 

Trace 

15 

M  118 

Common  salt  (household)  

15 

M  117 

Trace 

15 

M  111 

Trace 

16 

Other  Chemicals. 

M  116 

2  to  3 

1  700th  to  1 -500th. 

Grainioea. 
15 

M  115 

6 

l-240th. 

16 

"  Pure  "  hydrochloric  acid  ("  redistilled  ") 

Trace 

lOOcc. 

By  Francis  J.  H.  Coutts,  M.D.,  D.P.H.,  F.C.S., 

Assistant  in  the  Bacteriological  Laboratory^ 

Pathological  Department,  Owens  College. 
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J.  Clouet  (A nnales  d' Hygiene  Publique  1878,  p.  145),  in  searchincf  for  tlie  .souice  of  tlie  arsenic  sonietinies 
present  in  wine,  found  that  fuchsin  in  often  incriminated  wrongly,  but  that  the  caramel  which  is  frequently  used  in 
conjunction  with  fuchsin  often  contains  a  large  amount  of  tlie  poison.  Hitter  had  previously  shown  this  to  be  the 
case.  These  two  observers  found  that  the  arsenic  is  derived  from  impure  sulphuric  acid  which  is  not  infrequently 
used  m  the  preparation  of  glucose  from  which  caramel  is  made.  Arsenic  is  always  more  or  less  abundant  in 
sulphuric  acid  prepared  from  arsenical  pyrites.  In  addition  to  arsenic,  glucose  free  [uently  contains  a  large  proportion 
of  free  sulphuric  acid,  this  being  the  effect  of  imperfect  neutralisation  of  the  acid  after  conversion  of  .starchy  matters. 
The  results  of  Clouet s  and  of  Eitters  analyses  may  be  tabulated  as  follows  :— 


TABLE  XII. 


Analyses  of  Arsenical  PvraTES,  Sulphueic  Acid,  and  Glucose,  by  Professor  Clouet  and  Prolesaor  Ritter. 


Arsenious  Acid, 

Arsesious  Acid. 

Sulwtance. 

Source. 

Observer. 

in  grannnes 

Parts  in 

Grains 

jier  kilogram. 

10,000,000. 

per  lb. 

Pyrites  - 

1 

Siegen  (Westphalia)  -       -  - 

Clouet - 

0O2(i 

260 

0-182 

[ 

Chessy,  near  Lyons  (France) 

0-0(Ml22 

2-2 

0-00154 

SuIphuriciAcid 

Clouet  - 

Max.  1-80 

18,000 

I2-H 

Fabrique  des  Vosges        -  --| 

Hitter  - 

Min.  0-59 

5,900 

4-13 

Max.  i)-(m 

90 

0  063 

tLuneville  (A'osges)  - 

Clouet 

jMean  0-OOC.ti 

66 

0-04G2 

Min.  (mm 

33 

0-0231 

La  Briche  (near  1'a.ris) 

Slight  trace. 

tAubervilliers    -       -       -  - 

Traces  unweighable. 

(iluoose  -      ■      -  ^ 

tBourget   

0 

tRueil  

0 

German  Glucose,  whit* 

Ritter  - 

0-0  IS 

130 

0-119 

„             „      yellow  - 

0022' 

220 

0-l.">4 

„            „  dark 

0143S 

1,438 

1  -(KM) 

Free  Sulphuric  Acid  in  Glucose. 

Max.  4-980 

_ 

34-860 

tilucose  - 

Luneville  (Vosges) 

Clouet       - 1 

JMean  2-710 

19-012 

Min.  1-327 

9-273 

Calculated  Amount  of  Arsenic  that  might  be  introduced  in  Beer  Brewed  from  Arsenical  Glucose. 


Grs.  j)ei 

f 

From  White  Glucose  - 

-    Ritter  - 

0-(MK  !;■)<• 

6 

0-035 

7',- 

IJeer      '      "  "j 

> 

„  Black 

0  00047 

54-7 

0-38 

*  In  this  table  the  arsenic  has  been  given  as  arsenious  acid,  and  the  quantities  found  in  10,000,000  and  per  lb.  ha\  e 
been  calculated  from  the  figures  given  in  the  original  paper,  in  which  the  poison  is  estimated  as  arsenicum. 
t  Process  of  manufacture  the  same,  but  sid])hnrio  acid  used  difl'erent. 
t  Mean  of  all  the  analyses  iiiade  by  tlie  observer,  including  maxima  and  minima. 
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Quantity  of  Arsenic  t'ou)i<l  in  various  .\Ii.\eeal  Waters.   (Q.  S.'io'J.) 


Naiiie  of  SpH. 

( 'oimtrv. 

-Vi-senical 

<  'lllll|X>Ullll. 

Authority. 

Quantity  in  parts. 

Per  ],(MH).  j   I'er  T.fiis^t. 

1 

!!».i!en-Baden  

(ii-riiiariY. 



Murquelle       .       .       .  . 

.\rs(jni;Llc  of  lion  - 

Buiiseii  - 

Trace. 

— 

I'ettquelle       .      .      .  . 

— 

0-00.38 

JJoiirlioale  

FrAiire. 

C'houssy  

.\ r-^eiiious  Acid 

00115 

J'eri'iJjre  

0-0108 

— 

I'onliexeville — Pavilion  Spa  - 

France 

.\iseiiic  - 

Debray  - 

Trace. 

MoiiJorf  

Luxemberg 

.Vrsenii-  Acid 

Kirchofl'  - 

— 

0(H)1 

llippoldsau  

(leriiiany. 

Josepliqup.lle    -       .       -  . 

Arsenic  - 

llunnen  - 

— 

Trace*. 

iveopoldsqnelle 

— 

" 

Y:d%  

France. 

Saint  Jean       -       .       .  - 

— 

Arscni.ite  of  Soda  - 

M.  Henri 

Traces. 

I'recieuse  .... 

— 

_ 

Desir6e  

Kigolette  

Magdeleine  .... 

Vichy  

France. 

( irande  Grille  -       -      -  - 

.Vrseiiialc  of  Soda  - 

IJouijuet  - 

0-(X)'2 

Hopital  

0-002 

Celestins  

(»-(«t;5 

Ilauteride  .... 

0-01)2 

(Wiesbaden  ----- 

(ierniany  - 

.\i  ■>cMialc  of  l.,in)p  - 

Fresenius 

o-itoi 
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APPENDIX  No.  13. 


Papers  handed  in  by  Mr.  H.  Weld  Blundell. 

With  reference  to  the  proportion  of  Invert  Sugar  in  use  at  the  Cornbrook  Brewery,  Mr. 

Blundell  has  supplemented  his  evidence  by  instances  of  particular  brews  at  various 
dates  in  August  and  September,  1900,  in  which  the  proportions  were  as  follows:  


Date  of  Brew  and  Quality  of  Beer. 


Percentage  of  Invert 
Sugar  to  total 
Materials  used. 


Pounds  weight  of 
Invert  Sugar  used 
per  Gallon  of 
Beer  produced. 


3rd  August,  1900,  Bitter  Beer,  No.  492 


9th 


22nd 


„     Quality  C,  No.  501 


5th  September,  1900,  Quality  C.B.B.  (Bitter 
Beer),  No.  538  .... 


20th  September,  1900,  Stout,  No.  560 


28th 


„      Quality  X,  No.  569 


10th  October,  1900,  Quality  X,  No.  113 


2nd  November,  1900,  Stout,  No.  142 


7th 


15th 


„    Bitter  Beer,  No.  146 


„    Stout,  No.  156 


12-06 
11-94 
1111 

10-  41 

11-  11 
11-11 
1111 
11-11 
11-56 
11-11 


-14 
•14 
-12 

-12 
-18 
•12 
•12 
•lli 
•13 
•15 
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APPENDIX  No.  14.. 


Handed  in  by  Sik  Lauder  Brunton. 
Extrait  du  Bulletin  de  rAcademie  de  Medecine,  1888.    No.  27.    3'  S^rie,  Tome  XX.,  p.  617. 


Appeudix 
No.  14. 


«Vitr  Its  communlcdtions  de  MM.  Vidal,  Marcjuez  et  Dubrandy,  relatives  a  Vaffaire   des    vins  empoisonndt 
dJHyeres  au  nom  d'une  Commission  compos^e  de  MM.  E.  Vidal  et 

A.  (  )liv7ER,  rapporteur. 


Vers  la  fin  d'liiver  dernier,  une  maladie  bizarre,  avec 
des  troubles  digestifs,  des  exanthemes  sans  forme  deter- 
minee,  des  accidents  nerveux  capables  de  faire  songer  k 
une  alfection  de  la  moelle  epiniere,  se  developpait  dans 
une  partie  de  la  population  d'Hyeres  ;  elle  frappait  de 
preference  des  ouvriers  et  des  petits  employes,  semblant 
•epargner  les  femmes,  les  enfants  et  les  classes  aisees. 
Comrae  les  premiers  cas  etaient  peu  graves,  on  n'y  preta 
guere  attention  ;  a  mesure  qu'ils  devenrent  plus  nom- 
breux,  la  population  s'^mut,  les  medecins  echangerent 
ditferentes  observations  au  sujet  des  malades  quils 
venaient  de  traitor,  et,  en  finde  compte,  en  reconnut  de 
tous  les  cas  de  la  pretendue  maladie,  epidemique 
d'Hyeres  etaient  des  cas  d'intoxication  par  I'arsenic. 

Toute  cette  affaire  a  ete  I'objetd'uneenquete  juridique 
et  de  d^bats  sur  lesquels  nous  n'avons  pas  I'intention  de 
revenir.  En  revanche,  I'Academie  a  re^u  des  documents 
interessants  au  point  de  vue  de  I'etude  clinique  de 
rL'mjjoisonnement  par  I'acide  arsenieux  administre  a 
doses  faibles,  repetees,  dans  un  produit  alimentaire, 
le  vin. 

Le  19  juillet,  un  premier  memoire  renfermant  a 
Tobservation  detaillee  et  tres  precise  d'un  des  faits  en 
<luestion  lui  etait  adresse  par  M.  le  D'^'  E.  Vidal  {De  In 
similitude  des  symptonies  de  Vacrodynie  et  de  Vintoxicn- 
tlon  lente  par  Vacile  arsenieux).  Ce  travail  contient 
en  outre  une  analyse  liien  faite  et  une  discussion  tres 
:erree  sur  la  nature  ineme  de  la  maladie.  Le  21  juillet 
''..cademie  recevait  un  autre  memoire  de  M.  le  D' 
Marquez  {Acrodynie  et  arsenicisine)  relatif  aux  meines 
faits  ;  enfin,  le  14  aoiit,  une  etude  du  D''  Dubrandy 
[Contribution  a  I'etude  de  Veinpoisonnemeut  chronique 
par  I'arsenic),  portant  sur  une  soixantaine  de  faits, 
venait  s'ajouter  aux  deux  precedents.  Tous  ces  docu- 
ments ont  ete  renvoyes  a  une  Commission  composee  de 
MM.  Emile  Vidal  et  Auguste  Ollivier,  rapporteur, 
t  "est  au  point  de  vue  de  cestravaux  tres  detailles,  con- 
-■ciencieux,  irreprochables  au  point  de  vue  clinirjue,  que 
je  vais  essayer  d'esquisser  I'iiistoire  des  faits  i[ui  se  sont 
passes  a  Hyeres  a  la  fin  de  I'liiver  1887  et  au  commence- 
ment du  printemps  de  Tanne  1888. 

r^'hiver  en  question  fut  froid  rigoureux,  accompagne 
<le  grippes,  dout  (luelques-unes  presenterent  des  plieno- 
(iieiies  gastro-intestinaux  et  furent  suivies  d'un  abatte- 
mfut,  d'un  affaiblissement  musculaire  plus  marque  et 
])lus  persistant  qu'il  ne  Test  d'liabitude  a  la  suite  de 
I'intluenza.  A  cet  egard,  la  meme  remanjue  avait  ete 
faite  par  tous  les  medecins.  Lorsque,  plus  tard,  on  eut 
decouvert  le  corpus  delicti,  tous  furent  unanimes  a 
de'darer  que  I'ingestion  du  vin  etait  probablement  pour 
quelque  chose  dans  les  accidents  qu'ils  avaientauparavant 
en  I'occasion  de  noter  a  diverses  reprises.  Des  le  8 
fevrier,  le  Dr  Vidal  donne  ses  soins  a  une  employe  du 
chemin  de  fer,  presentant  les  symptomes  ordinaires 
d'un  embarras  gastri(]ue  de  moyenne  intensite.  Ces 
symptomes  .s'attenuent  sous  I'influence  du  traitement  et 
font  place  a  une  diarrhee  moderee,  mais  persistante.  Le 
4  mars,  se  montrent  sur  ditferents  points  du  corps  des 
taches  rouge-',  prurigineuses,  urticariformes,  et  dont  la 
regression  ne  suit  point  la  marche  que  suit  d'liabitude 
celle  des  plaques  d'urticaire.  Pendant  tous  le  mois  de 
mars  ditferents  phenomenes  se  succedent  irreguliere- 
ment,  sans  qu'on  puisse  connaitre  les  connexions  patho- 
genes  qu'ils  presentent.  Ce  sont :  un  catarrhe  des  voies 
respiratoires  avec  secretion  peu  abondante,  mais  accnm- 
pagnee  de  toux  spasmodi(iue  et  d'acces  de  dyspnee,  une 
iiiappetence  et  une  diarrhee  ])ersistantes ;  enlin,  le  31 
mars,  apparaissent  les  jihenomenes  ]iaralyti(|ues  qui  ont 
existe  dans  la  plupart  des  cjs  observes  et  en  ont  con- 
stitiie  le  caractere  le  plus  frappant.    Les  jambes  sont 


le  siege  de  ditferents  troubles  sensit  fs  (diaileurs,  four- 
millements,  elancements)  ;  les  mains  sont  prises  a  la 
tour,  et,  malgre  cela,  il  y  a  aux  membres  supevieurs 
comme  aux  membres  inferieurs  de  I'hyperesthesie 
cutanee,  a  tel  point  que  le  contact  des  draps  ne  pent  etre 
supporte  et  que  le  malade  est  oblige  de  sortir  presque 
constaniment  les  pieds  du  lit ;  les  mouvements  sont 
difficiles,  les  jambes  semblent  trop  lourdes  pour  la 
marche.  En  presence  d'un  pareil  complexus,  M.  Vidal 
arrive  a  songer  a  une  maladie  epidemique,  de  nature 
inal  connue,  observee  a  plusieurs  I'eprises,  mais  par- 
ticidierement  vers  1830  a  Paris  et  dans  les  environs,  a 
I'acrodynie.  Cette  idee  le  conduisit  naturellement  a 
penser  a  I'alimentation  des  nialades,  car,  malgre  I'iacerti- 
tude  qui  regne  sur  la  nature  de  I'acrodynie,  malgre  le 
resultat  negatif  des  recherches  entreprises  aux  epoques 
d'epidemie,  I'opinion  generale  qui  a  toujours  persiste 
relativement  a  sa  nature,  c'est  que  c'etait  une  maladie 
d'alimentation  plus  ou  moins  comparal)le  a  I'ergotisme 
au  lathyrisme  et  a  la  pellagre. 

Des  accidents  analogues  a  ceux  qu'a  decrits  M.  Vidal 
('taient  notes  par  tous  les  medecins  d'Hyeres  ;  ainsi,  du 
13  fevrier  au  3  avril,  M.  Dubrandy  est  appele  par  des 
malades  qui  tous  se  plaignent  de  faiblesse  musculaire, 
de  fourmillements,  d'une  douleur  des  membres  infe'rieurs, 
liarfois  assez  vive  pour  les  empecher  de  dormir  pendant 
la  nuit.  II  est  probable  que,  des  le  milieu  de  mars, 
I'opinion  s'etait  repandue  dans  le  corps  medical  et  meme 
dans  la  population,  (pie  la  maladie  regnante  ]>resentait 
ipielque  chose' d'aiioriual,  et  que,  selo)i  toute  probabilite', 
il  y  avait  un  element  noeif,  inconnu,  dans  les  sal)stances 
qu'on  absorbait  d'liabitude.  L'aspect  clinique  ra]ipelait 
si  bien  une  maladie  due  aux  ingesta  qu'a  une  date  non 
lirecisee,  mais  certainement  anterieure  a  la  decouverte 
de  la  verita'ole  cause,  le  D''  Decurgis,  soignant  plusieurs 

ouvriers  de  M.  X  ,  le  proprietaire  poursuivi  plus 

tard,  leur  demanda  forniellement  s'ils  Etaient  bien  fixes 
SUV  la  nature  du  vin  qu'ils  buvaient.  Apres  leurs  pro- 
testations unanimes,  il  aban donna  ses  soupcons  et  chercha 
dans  un  autre  sens. 

Ce  fut  le  D"'  Charles  Roux  qui  decouvrit  le  premier  la 
veritable  cause.  Le  4  avril,  ce  medecin  d(^crarait  a  la 
commis.sion  _  d'hygiene  d'Hyeres  que  les  accidents 
rapportes  soit  a  I'acrodynie,  soit  a  des  grijjpes  anormales, 
se  developpaient  exclusivement  chez  des  individus 
buvant  un  vin  de  provenance  determinee.  Pour  faire 
une  pareille  declaration,  il  avait  fallu  que  la  conviction 
de  I'auteur  fut  etayee  sur  des  faits  si  probants,  qu'a  leur 
egard  toute  discussion  ftit  superfine.  II  ne  s'agissait 
]ilus,  en  effet,  d'une  opinion  .scientifique,  susceptible 
d'etre  soutenue  ou  combattue  sans  jirovoquer  une  vive 
emotion  dans  le  public.  L'opinion  de  M.  Roux  contenait 
une  accusation  capable  de  server  de  base  k  une  action 
juridiqne  et  d'avoir  des  consequences  conimerciales 
faciles  a  prevoir.  ^  _  En  fait,  il  y  avait  en  dans  le 
developpenient  anterieur  de  la  soi-distant  (5pidemie  une 
serie  de  circonstances  capables  de  donner  a  r^flechir. 
".lusqu'au  20  mars,  dit  le  D"^  Dubrandy,  j'avais  toujours 
•suppose  que  les  accidents  pourraient  l)ien  etre  d'origine 
aicoolique  et  produits  par  I'usage  d'alcools  absorbes  en 
nature  ou  sous  forme  de  vins  vines  pris  en  exces." 

La  commission  d'hygiene  se  reunit  de  nouveau  le  16 
avril.  M.  Roux  renouvelle  son  accusation  en  nommant 
le  proprietaire  du  chai.  "II  expose,  dit  la  relation 
publiee  a  I'epoque,  les  principaux  caract(^res  de  I'etrange 
maladie  qui  sevit  a  Hyeres  en  ce  moment,  et  s'^leve 
contre  I'opinion  de  ceux  qui  pretendent  qu'elle  n'est 
autre  chose  que  la  grippe."  II  y  a  en,  en  effet,  ajoute-t-il, 
quelques  cas  de  grippe  dans  notre  ville,  mais  aucuD 
d'entre  eux  n'a  ^te  observe  sur  des  perpo-^res  ayact  bu 
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^  des  vms  de  M.  X         Quant  aux  personnes  qu'il  traite 

-  ■JJ'"^'^^^^    pour  la  maladie  doiit  il  vient  de  faire  la  description, 

-   ■      toutes  ont  use  de  ces  vins,  et  c'est  a  eux  seuls  qu'elle 

doit  etre  attribuee.  II  termine  en  demandant  a  ses 
collegues  s'ils  ont  observe  des  syniptouies  seniblables  k 
ceux  qu'il  a  constates. 

Cette  nianiere  de  voir  fut  appuyee  par  le  I)''  Vidal. 
II  declara  partager  absolument  les  idees  emises  par  son 
honorable  collegue,  le  D''  Roux.  "  Depuis  quelques 
temps,  dit-il  en  etfet,  les  nombreux  symptomes  de 
I'acrodynie  signales  par  les  auteurs  ont  ete  observes  dans 

la  population         En  presence  des  declarations  de  M. 

Charles  Iloux,  et  ct)nsiderant  que  I'acrodynie  est  toujours 
le  resultat  d'un  etat  particulier  de  I'organisme,  produit 
par  des  aliments  de  mauvaise  (lualite,  il  demande  qu'il 
soit  nomme  dans  le  sein  du  Comite  d'hygiene  une 
commission  de  trois  membres  chargee  de  faire  une 
enquete  sur  les  faits  developpes  i)ar  M.  le  I)'  Eoux." 
{Hyh-ex  Journal^  29  avril  1888.) 

Cette  mesure  fut  adoptee  a  I'unanimite.  En  meme 
temps  des  echantillons  du  vin  suspect  avaient  ete  envoyes 
pour  I'analyse  chiinique  a  M.  le  D''  Sambuc,  a  Toulon. 
Le  17  avril,  M.  Koux  recevait  de  lui  une  premiere 
communication  mentionnant  qu'il  avait  trouve  dans 
certains  echantillons  jusqu'a  8  centigrammes  d'acide 
arsenieux  par  litre.  Desormais  la  phase  mt'dico-legale 
va  commencer. 

La  premiere  i>hase,  la  seule  ([ui  nous  intei'esse  et  dont 
nous  av(^ns  relate  brievement  les  ])eripeties,  va  du 
mois  de  fevrier  au  4  avril  ;  les  cas,  pen  nombreux 
d'abord,  augmentent  au  joint  d'eveiller  Fattention  de 
I'autorite. 

Diverses  opinions  plausibles  sont  formulees  jusijua 
I'epoque  a  laquelle  I'intervention  du  D'  Roux  est  decisive. 
C'est  precisement  pendant  cette  phase  d'etonneinent  et 
d'incertitude  ([u'ont  ete  observes  les  phenomenes 
chni(iues  les  pins  frappants  de  I'intoxication. 

Comme  de  ]>areils  faits  sont  rares,  nous  allons  les 
passer  en  revue. 

Ceux  qui  attirerent  surtout  I'attention  furent : 

1"  Des  troubles  digestifs  ; 

2^  Des  eruptions  cutanees  ; 

3'  Des  phenomiines  nerveux  assez  prononces  pour 
faire  songer  a  une  affection  medullaire. 

Les  troubles  digestifs,  malgre  leur  frequence,  furent 
moins  imjiortants  qu'on  ne  serai t,  a  priori,  tente,  de 
le  croire.  Le  malade  de  M.  Vidal  etait  venu  recla!»er 
ses  soins  pour  un  embarras  gastrique ;  sous  Tinrinence 
dutraitement  les  nausees  et  les  douleurs  epigastriques 
dis])arurent,  mais  a  ce  moment  survint  une  diairliee  qui 
dinait  encore  q[uinze  jours  plus  tard.  M.  Marques  note 
la  rarete  des  vomissements  et  fait  remarquer  qu'il  y  a  de 
la  diarrht-e  dans  presque  tous  les  cas.  Avant  et  apres 
la  decouverte  de  la  cause  du  inal,  M.  Dubrandy  soigne 
soi.xante-trois  personnes  intoxi(iuees  qui  ont  presente  des 
eruptions  cutanees  ou  des  phenomenes  nerveux.  Chez 
huit,  il  u'y  a  eu  ni  vomissements  ni  diarihee,  mais 
seulement  de  I'inappetence  et  des  nausees.  Le  meme 
jbservatcur  a  note  encore  le  ptyalisme  a^■ec  .sensation 
p^nible  de  constriction  retro-steruale  et  efiigastrique. 
aI.  Vidal  parle  de  la  jiresence  de  plaques  rouges  sur  la 
muqueuse  du  voile  du  palais  et  celle  du  pharynx. 

II  est  difficile  de  donner  des  notions  precises  relative- 
ment  a  I'epoque  de  I'apjiarition  et  a  la  forme  la  jilus 
frequente  des  manifestations  cutanees.  Tantot,  c'etait 
un  symptome  initial  (du  moins  c'etait  a  cause  de  lui  que 
les  malades  s'adressaient  au  m^decin)  qui  existait  en 
meme  temps  que  les  troubles  digestifs  ;  d'autres,  fois, 
les  exanthemes  ne  se  montraient  qu'apres  I'apparition 
des  paresthesies  des  membres  ;  enfin,  dans  certains  cas, 
lorsque  la  plupart  dos  autres  phenomenes  etaient 
I'etropedes,  les  eruptions  tardives  furent  les  pkis 
opim&.tres. 

Sil'on  voulait  donner  un  nom  adapte  exactement  a  la 
forme  de  toutes  ces  eruptions,  il  faudrait  epuiser  la 
nomenclature  dermatologique  aotuelle.  Les  taches  se 
superposent  et  se  remplacent  sans  qu'il  soit  possible 
de  fixer  de  r^gle  a  propos  de  leur  evolution.  Le  malade 
de  M.  Vidal  a  d'abord  des  plaques  d'urticaire  qui  sont  le 
si^ge  d'un  prurit  p^nible. 

Le  lendemain,  I'aspect  change  ;  on  voit  poindre  enitre 
elle  des  baches  d'une  nouvelle  fomie,  qui,  au  bout  de 
quelques  heures,  rappellent  a  s'y  m^prendre  celles  de 
r^ruption  rub^olique  ;  elles  subissent  une  desquamation 
assez  rapide,  at  se  resolvent  en  une  sorte  de  poussdere 
^pidermique  tres  fine.  Tout  n'est  pas  fini.  Un  autre 
exanth6me  k  macules  saillantes,  de  couleur  caf^  brute, 
se  montre  en  differentis  points  du  corps,  apr^s  avoir 
d6but6  aux  jaimbes.  La  desquamation  totale  de  la  planfe 
dee  pieds  et  de  la  pajume  des  mains  devient  immiiieute  ; 


un  sillon  d'aspect  cuivre  indique  la  limite  i)reci3e  jiisqu  fi 
laquelle  elle  se  feva.  Dans  un  cas  de  M.  Dubrandy. 
I'ongle  d'un  orteil  toudia  et  ne  tarda  pas  a  se  reproduii  e. 
Au  milieu  de  ces  eruptions  confuses,  deux  meritent  une 
mention  particuliere.  Un  malade  de  M.  Marquez,  un 
homine  de  .soixante-sept  an-s,  dont  nous  aurons  I'occasion 
de  dire  un  mot,  eut  une  ulceration  du  gland  qui  resseni- 
l)lait  a  s'y  meprendre  a  un  chancre.  M.  Dubrandy 
mentionne  des  plaques  du  couleur  cuivree  et  a  contcmV 
circine,  ressemblant  au  psoriasis  syphilitique.  Plusieurs 
de  ces  eruptions  dur^rent  longtemjjs,  certaines  n'etaient 
meme  pas  gueries  a'  I'epoque  oil  les  travaux  ont  ('te 
adresses  a  TAcadende.  MM.  Marquez  et  Dubrandy  ont 
riote  dans  un  cas,  sur  le  rebord  gingival,  la  ijresence  d'un- 
lisere  -semblable  a  celui  de  I'intoxication  saturnine. 

Les  accidents  nerveux  ont  ete  les  ]>lus  importants  : 
c  est,  comme  nous  I'avons  vu,  en  tenant  compte  de  leui- 
modalite  que  il.  Vidal  est  arrive  a  songer  a  I'acrodynie. 

En  general,  ils  debutaient  par  luie  diminution  de  la 
puissance  des  muscles  servant  a  la  station  et  a  marche 
(muscles  pelvi-trochanteriens  et  des  membres  inferieurs): 
les^  malades  etaient  fatigues,  ils  avaient  un  peu  de 
difficulte  dans  les  mouvements,  puis  la  sensation 
s'accentuait,  leurs  jambes  devenaient  pesantes  ;  ils  ne- 
niarchaient  plus  que  le  tronc  incline  en  avant,  en  titubant 
connne  s'ils  avaient  eu  de  la  peine  a  detaclier  leurs  picds 
du  sol  et  a  reprendre  I'equilibre  a  chaijue  jias  qu'ils 
faisaient.  lis  s'avancaient  les  jambes  a  moitie  ttechies  : 
la  )>ointe  des  pieds  trainait  et  butait.  D'autres  malades 
s'atfai.ssaient  inertes  sur  eux-memes,  lorsqu'ils  e.-^sayaient 
de  se  mettre  debout,  et  pourtant  tous  las  uiouveuii'iits 
des  jambes  etaient  jiossibles  dans  le  decubitus  dorsal. 
La  contractilite  electrique  des  mu.scles  etait  intacte.  1 1 
y  avait  des  contractions,  des  tressaillements,  .^urtout 
dans  les  mollets. 

II  existait  de.s  troubles  do  la  sensibilite  en  meme 
temps  (jue  des  troubles  de  la  motilite  ;  les  premiers 
persistaieut  souvent  apves  les  seconds  et  avaient  unt- 
tenacite  desesperante.  La  sensibilite  a  la  pression  et.iit 
aiuoindre  ;  certains  malades  ne  sontaient  plus  le  sol  et 
p^'urtant  aceusaient  des  fourmillements,  des  douleurs 
intermitientes,  fulgurantes,  surtout  la  uu'.t  ;  il  le 
caracterisaient  par  des  coinparaisons  ])ittf)res(iues  telles 
que  celle-ci :  ''des  chiens  me  rongent  la  peau  des  mollets 
et  de  la  plante  des  pieds"  ;  parfois  les  paresthesies 
etaient  plus  etendues,  presque  generalisees  ;  il  y  avait 
de  la  cephalalgie,  des  points  pleurodyniques  ;  un  enfant 
de  neuf  ans  se  plaignait  qu'il  i-ivait  des  papillons  dans  les 
dos.  Les  diminutions  et  les  modifications  de  la  sen- 
sibilite s'accompagnaient  d'une  hyperesthesie  cutance 
tres  penible.  Xous  avons  vu  que  le  contact  des  dra]>s 
ne  pouvait  etre  supporte  par  1  un  d'eux. 

Les  alterations  de  la  sensibilite  s|)eciale  furent  moins 
coustantes.  Pourtant  le  toucher  fut  souvent  enioussi.^ : 
un  malade  ne  pouvant  sentir  sa  ]>lume  ('crivait,  a-t-oit 
(lit,  avec  la  bnis  ;  par  suite  d'une  (•ircimstance  analogue, 
un  enfant  dut  cesser  momentanement  de  frequenter 
I'ecole.  L'auditiou  fut  peu  alteiee.  M.  Dubrandy  a 
signale  des  desorcires  oculaires  de  differente  nature  (ui'il 
met  siu'  le  compte  de  I'empoisonnement:  ainsi,  chez  truis- 
i-outitrieres,  la  diminution  de  I'acuite  visuelle  fut  telle 
qu'elles  cesserent  de  pouvoir  travailler  ;  a  rophtalmo- 
scope  il  constata  une  hyperemic  retinienne assez  marquee; 
Tamblyopie  finit  cependant  ])ar  disparaitre.  Lv,  meme 
anteur  cioit  egalemei  t  qu'une  double  cattiactc  a 
developpenient  rai  ideava't  eu  une  originc  identique  ;  ce 
(jui  rend  cette  opin'on  vrais'-niblalde,  c'f.st  qu'nn  trouble 
du  cristallin  observe  dans  les  memes  conditions  n'^lla 
]>as  jusqu'a  I'opaci  e  et  cc^sa  en  meme  temps  que  1  s 
autres  ."-ymiitomes  (Dubrandy). 

Chez  plusieurs  dndividus,  on  a  note  une  impuissanee 
sexuelle  qui  a  dure  plusieurs  mois. 

I'our  avoir  le  tableau  complet,  il  faudrait  ajcuter 
au.x  phenomenes  que  nous  venous  d'enumerer  et  qui 
ilemeuerent  la  scene,  d'autres  manifestations  moins 
frequentes  pent  etre,  mads  parfois  aussi  importantesque 
les  premieres  et  capables  de  creer  une  physdom>mic 
propre  a  un  cas  donne.  C'est  d'abord  un  catarrhi- 
bronohique  contemporain  des  exanthemes,  assez  intense 
pour  avoir  produit  quelquefois  une  dysimee  inqniet- 
ante  ;  c'etait,  selontoute  probabilite,  une  determination 
morbide  comparable  h  celle  qui  avait  lieu  sur  la  pean. 
Ce  catari'he  s'aocompa.gna  de  coryza,  d'injection  con- 
jonctivale  et,  dans  uncas,  d'exophtalniie  ;  il  a  souvent 
phis  6prouve  le  malade  que  les  troubles  digestifs  ;  son 
existence  permet  de  supposer,  comme  I'a  cru  M.  Marquez. 
que  bon  nombre  des  grippes  developpees  vers  la  fin  de 
I'hiver  n'etaient  en  "r^alit^  que  des  determination k 
anormales.    Viennent   ensuite   les   oedemes  partie'lf 
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(bouflBssure  des  paupieres  et  de  la  face,  enflure  autour 
des  genoux  et  des  malleoles),  ramaigrissement,  la 
glycosurie  transitoire  notee  par  M.  Vida). 

II  resulte  de  ce  que  nous  venous  de  voir  que  les 
ingestions  repeteesde  doses  dissemblables,  mais  relative- 
nient  elevees,  d'arsenic  n'ont  ete  suivies  que  d'accidents 
peu  importants  correspondant  a  la  periode  d'absorption ; 
les  plus  serieux  se  sont  montres  pendant  la  diffusion 
dans  Forganisme  et  surtout  i'eliniination.  Jamais 
probablement  lis  n'ont  occasionne  Ja  mort.  Onze 
personnes  ayant  bu  du  vin  venant  de  la  cave  dacgereuse 
avaient  succombe  pendant  la  periode  des  empoisonne- 
ments.  Par  ordre  de  I'autorite,  les  cadavres  furent 
exhumes  et  soumis  a  I'autopsie  medico-legale.  Trois 
fois  seulement  on  trouva  de  I'arsenic  et  deux  fois  une 
dose  capable  d'occasioner  la  mort :  les  cadavres  apparte- 
naient  a  un  phtisique  arrive  au  dernier  degre  de  la 
'  maladie,  et  a  un  diabetique  qui  depuis  assez  longteraps 
avait  une  quantite  considerable  de  sucre  dans  les  urines. 
Ni  les  experts,  ni  les  niedicins  traitants  n'attribuerent  la 
terminaibon  funeste  a  I'acide  arsenieux. 

Fait  curieux,  cette  substance  parait  avoir  exerce  une 
ou  deux  fois,  malgre  les  bizarreries  du  mode  d'adminis- 
tration,  un  effet  therapeutique :  un  homme  de  cinquante- 
cinq  ans,  soigne  par  M.  Marf|uez  pour  un  a^thme  a  acces 
frequents,  n'en  eut  plus  depuis  I'apparition  des  paresies 
d'intoxication ;  un  vieillard  de  soixante-sept  ans,  dont 
nous  avont  deja  parle,  a  ete  debarrasse  d'accidents 
goutteux  lui  rendant  depuis  plusieurs  annees  la  marclie 
impossible.  Si  satisfaisants  que  soient  ces  resultats, 
nous  ne  songeons  pas  un  recommand»r  aux  partisans  la 
methode  de  traitement  qui  les  a  donnes. 

Reste  une  question.  M.  Vidal  a  parle  d'acrodynie  et 
cela  avec  beaucoup  de  sens  clinique.  Peut-on  accepter 
son  idee  et  se  servir  de  I'epidemie  d'Hyeres,  pour  en 
expliquer  d'autres  restees  comme  autant  de  problemes 
non  resolus  dans  I'histoire  de  la  pathologie  ?  Ce  serait 
une  eventualite  desirable.  Les  eimlemies  en  question 
ne  se  perdent  pas  dans  les  brumes  du  moyen  age  ;  on 
n'est  pas  oblige  pour  les  conuaitre  de  faire  un  long- 
travail  d'archeologie  et  d'exegese  sur  des  clironiques 
naives  et  mensongeres  ;  elles  ont  ete  etudiees  par  nos 
maitres,  par  les  medecins,  les  plus  instruits  du  temps ; 
elles  sont  jiresque  contemporaines,  et,  malgre  cela,  nous 
sommes  obliges  de  faire  I'aveu  desobligeant  que  nous  ne 
Savons  ni  quelle  etait  leur  nature,  ni  ce  qui  les  pro- 
duisait.  Peut-on,  apres  les  episodes  du  Midi,  declarer 
ces  epidemies  etaient  une  forme  d'arsenicisme  due,  selon 
toute  probabilite,  a  I'addition  d'acide  arsenieux  a  des 
matieres  alimentaires  1 

Je  ne  le  crois  pas.  Sauf  dans  I'epidemie  observee 
pendant  la  campagne  de  Crimee,  le  processus  clinique 


fut  notablement  different    A  Hyeres,  les  phenomenes 
gastro-intestinaux  n'ont  existe  que  pour  memoire ;  s'il 
n'y  avait  eu  qu'eux,  les  malades  les  auraient  supportes  ^^Pl^' 
sans  se  plaindre  et  probablement  les  medecins  n'auraient  _ 
jamais  songe  a  faire  d'enquete. 

Dans  les  acrodynies  de  Paris,  de  Meaux,  de  la  Ferte- 
Gaucher,  de  Coulommiers,  il  y  a  eu  des  diarrhees 
rebelles,  opiniatres,  absorbant  encore  I'attention  a 
I'epociue  des  paresies :  des  diarrhees  choleriformes  et 
dysenteriformes.  La  seule  difference  dans  la  maniere 
dont  ce  symptome  se  comporta  ne  permet  guere 
d'assimiler  les  acrodynies  d'il  y  a  soixante  ans  a 
I'arsenicisme.  Puis,  il  y  a,  dans  celles-la,  des  bizarreries 
de  diffusion.  La  maladie  d'Hyeres  est  restee  cantonnee 
dans  la  zone  ou  Ton  debitait  la  denee  toxique ;  I'acro- 
dynie  sautait  d'un  quartier  a  I'autre,  d'un  departement 
a  I'autre,  et  aucune  relation  commerciale  ne  pouvait 
expliquer  ces  particularites,  De  plus,  il  y  eut  enquetes 
sur  enquetes.  On  connaissait  I'empoisonnement  par 
I'arsenic  a  peu  pres  aussi  bien  qu'on  le  connait  au- 
jourd'hui.  Tout  fut  scrute,  examine  ;  les  soldats  qui  ne 
Imvaient  pas  de  vin  etaient  malades,  et  les  civils  qui  en 
buvaient  dans  le  voisinage  ne  I'etaient  pas  ;  le  pain  des 
quartiers  de  Lourcine  ou  du  '''aubourg-du-Temple  ne 
valait  ni  plus  ni  nioins  que  celui  des  quartiers  voisins. 
Jamais,  nulle  part  un  fait  typique  comme  celui  qui  mit 
le  Dr.  Roux  sur  la  voie  (arsenicisme  chez  le  mari  qui  boit 
du  vin,  immunite  du  reste  de  la  famille  qui  n'eri  boit 
pas)  n'a  ete  constate.  Malgre  des  similitudes  indis- 
cutables,  nous  ne  trouvons  pas  dans  revolution  et  la 
nature  de  la  maladie  d'Hyeres  une  explication  qu'on 
puisse  adapter  integralement  aux  epidemies  d'acrodynie, 
et  nous  en  restons  aux  conjectures  de  nos  devanciers. 
C'etaient  probablement  des  maladies  d'alimentation, 
mais  on  ne  salt  a  quel  produit  rattacher  les  accidents 
qui  les  caracteriserent. 

Quoi  qu'il  en  soit,  les  dtudes  que  nous  avons  eu 
I'occasion  de  parcourir  et  que  nous  venous  d'analyser 
sont  interessantes  par  1 'importance  des  observations  et 
la  justesse  des  aper(;us  qu'elles  renferment.  Votre 
rapporteur  a  done  I'honneur  de  vous  proposer  d'adresser 
aux  auteurs.  Mil.  les  I)""  Vidal,  Marquez  et  Dubrandy, 
les  remerciements  de  1' Academic. 

Bien,  que  M.  Roux  n'ait  envoye  aucune  communica- 
tion a  I'Academie,  votre  rapporteur  croirait  etre  injuste 
en  ne  rappelant  pas  aussi  la  grande  part  que  cet 
observateur  a  eue  dans  la  decouverte  de  la  veritable 
cause  de  I'epidemie  qui  a  frappe  la  population  d'Hyeres. 

Les  conclusions  du  present  rapport,  mises  aux  voix, 
sont  approuvees  par  I'Academie. 
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Note  on 


Administrative  questions  arising  out  of  the  recent  Eitidemic,  by  Dr.  Campbell  Bkown  (Q.  6938). 

pAnts  arp  fnllnwArl  Viv  Ipnrialn  +  inTi    if  s.pfims  Mann  fa/'iiirprs   in  hp   nrpsiimpfl   in  Irnrva?  ihp  iisi 


If  recent  events  are  followed  by  legislation,  it  seems 
undesirable  to  legislate  for  beer  alone,  which  will  be 
well  looked  after  now  that  it  is  known  to  be  liable  to 
contain  arsenic,  and  to  leave  out  of  account  all  the  other 
things,  known  or  unknown,  which  are  liable,  or  will  in 
the  future  ibe  liable,  to  be  in  some  way  contaminated 
with  other  things.  Any  new  legislation  should  aim  at 
securing  immunity  from  contamination  for  all  kinds  of 
food  and  drink. 

As  regards  Arsenic  in  Beer. — ^Considering  the  fact 
that  the  use  of  arsenical  glucose  was  the  result  of  com- 
bined ignorance  and  carelessness,  that  it  was  imme- 
diately stopped  when  discovered,  and  that  it  is  not 
likely  to  ever  occur  again,  and  considering  also  that 
arsenic  is  exceedingly  likely  to  get  into  beer  from 
malt,  and  tliat,  in  fact,  minute  traces  are  very  seldom 
absent,  it  would  be  vain  to  prohibit  the  use  of  glucose 
and  invert  for  the  purpose  of  preventing  arsenication 
oi  beer.  The  question  of  permitting  or  prohibiting  the 
use  of  sugars  must  be  settled  on  entirely  different 
grounds. 

I  suppose  the  Inland  'Revenue  officers  can  deal  at 
present  with  both  glucose  and  malt ;  the  local  in- 
spectors under  Sale  of  Food  and  Drugs  Act  can  do  so, 
but  they  can  only  take  samples  as  they  are  delivered 
to  the  brewer,  and  with  his  consent.  They  cannot  go 
to  the  malster  or  his  coke  merchant,  nor  to  the  sulphuric 
acid  maker ;  nor  could  they  take  samples  of  coke  or  of 
sulphuric  acid  even  as  they  are  delivered  to  the  maltster 
or  glucose  maker.    They  ought  to  have  this  power. 

Nfcessity  for  Standards  of  Arsenic. — Before  going 
further  on  the  subject  of  legislation  I  ought  to  mention 
another  point  as  regards  arsenic. 

Arsenic  is  everywhere  in  more  or  less  minute  traces. 
The  air  of  towns,  yeast,  malt,  beer,  'bread,  everything 
•containing  or  made  with  soda,  and  so  on,  contain  minute 
traces.  Tlliese  traces  are  usually  negligible,  and  are 
Jieglected.  They  are  called  nothing  quite  properly,  and 
Articles  containing  them  are  called  pure. 

That  is  right,  but  the  traces  exist,  and  the  question 
must  arise,  At  what  point  does  the  negligible  quantity 
and  the  important  quantity  meet? 

It  is  useless  to  say  no  arsenic  should  -be  present.  It 
must  and  will  be  present,  and  can  be  detected  if  suffi- 
<;iently  large  quantity  of  sample  is  examined.  It  would 
be  impracticable  to  prohibit  any  trace  of  arsenic  alike 
in  malt  and  in  sulphuric  acid  and  in  other  things. 

The  question  of  standards  cannot  be  got  rid  of. 
Unless  the  Legislature  provides  some  simple  and  effi- 
■cient  means  of  fixing  the  standard  of  arsenic  and  other 
things  there  will  be  a  great  deal  of  useless  litigation 
■and  great  want  of  uniformity.  One  analyst  will  give  a 
common-sense  opinion,  that  such-and-such  a  quantity  is 
•of  no  consequence,  or  is  not  more  than  is  usual  or  in- 
evitable. Another  will  say  of  a  quantity  so  small  as  to 
be  quite  indeterminable  with  any  approach  to  precision, 
although  it  can  be  detected  with  certainty,  that  it  is 
"  deadly  jxiison,"  although  he  has  probably  a  larger 
■quantity  in  his  own  body  at  the  time,  he  being  in  per- 
fect health.  The  courts  will  give  varying  decisions, 
and  no  one  will  know  what  to  do.  'No  state  of  things 
■could  be  worse  for  trade  and  the  public. 

Similarly  with  sulphuric  acid.  No  maker  will  guar- 
antee that  his  acid  is  absolutely  free  from  any  trace  of 
arsenic.  It  is  most  difficult  to  get  even  a  small  quan- 
tity of  sulphuric  acid  absolutely  free.  But  any  manu- 
facturer will  guarantee  that  his  acid  is  purified  down 
to  any  absolutely  safe  limit  which  can  be  reasonably 
fixed. 

After  giving  much  thought  to  the  consideration  of 
possible  legislation,  I  venture  to  express  the  opinion 
that  legislative  machinery  is  needed  in  the  followinjf 
directions :  — 

A. — Duties  of  Manufacturers. 

1.  To  make  it  compulsory  for  manufacturers  to  test 
every  bulk  or  batch  sent  out  of  any  article  which  is  to 
be  used  in  the  preparation,  manipulation,  conveyance, 
or  storage  of  anv  food,  for  anv  imnnvitv  which  would 
'•impair  the  wholesomeness  of  such  food,"  (Sec  Fer- 
tilisers and  Feeding  Stuffs  Act.) 


Manufacturers  to  be  presumed  to  know  the  use  to 
which  the  thing  he  sells  is  put,  unless  he  shows  that  ho 
could  not  reasonably  be  expected  to  find  out. 

2.  To  enact  that  if  the  article  is  sold  for  use  in  the 
preparation,  treatment,  conveyance,  or  storage  of  any 
food,  then  shall  he  implied  a  warranty  that  such  article 
is  free  from  all  ingredients  which  would  impair  or  in- 
juriously affect  the  wholesomeness  of  such  food. 

3.  Manufacturers  buying  any  such  article  for  the 
preparation  or  treatment,  etc.,  of  food,  should  be  re- 
quired— 

(a)  To  inform  the  vendor  of  the  purpose  for  which 
he  wants  the  article. 

(h)  To  check  the  purity  of  each  bulk  or  batch  de- 
livered. 

B. — Powers  under  Sale  of  Food  and  Drugs  Acts. 

4.  The  Sale  of  Food  and  Drugs  Acts  should  be  ex- 
tended so  as  to  give  power  {a)  to  Inland  Revenue  or 
other  Local  Government  Board  officers,  and  (b)  to  in- 
spectors for  local  authorities,  to  take  samples  of  and 
to  trace  back  to  the  manufacturer  or  to  its  original 
source  (even  out  of  the  inspector's  own  district)  any 
article  used  in  the  preparation  or  manipulation,  etc.,  of 
any  food  or  drug  (using  the  definition  of  food  in  the 
Act  of  1899),  taking  samples  at  each  or  any  stage,  and 
to  have  the  samples  analysed  to  ascertain  whether  (1) 
and  (3)  have  been  efficiently  complied  with,  and  to 
prosecute  if  occasion  arises. 

C. — Begidations  by  Government  Department. 

5.  To  authorise  the  Local  Government  Board  wihen 
desirable  or  necessary,  or  when  called  upon  to  do  so, 
to  make  regulations  after  inspection  and  inquiries, 
fixing  a  standard  quantity  of  any  specified  ingredient 
in  any  specified  article  of  food  or  article  used  in  the 
preparation  of  food,  above  which  the  article  shall  be 
presumed  to  be  impure,  and  below  which  the  said  article 
shall  be  presumed  to  be  genuine. 

For  example,  a  regulation  might  prohibit  the  use  of 
more  than  4  per  cent,  of  lead  in  the  metal  for  siphon 
lemonade,  etc. 

To  specify  a  standard  quantity  under  this  fifth  pro- 
vision would  lie  far  more  satisfactory  and  workable  than 
the  provision  so  often  recently  suggested  that  the  legis- 
lature should  prescribe  a  standard  mode  of  testing.  The 
idea  underlying  the  latter  suggestion  is  that  a  test 
should  be  so  designed  and  carried  out  as  to  fail  to 
detect  a  small  quantity  (of  arsenic,  for  example)  which 
might  be  considered  passable,  and  which  would  at  the 
same  time  easily  detect  penal  quantities.  Any  such 
test  would  be  most  variable  in  practice,  and  lead  to  con- 
fusion. No  two  men  would  get  the  same  result  from 
the  same  sample.  In  respect  of  arsenic,  the  suggestion 
means  that  either  Marsh's  test — a  most  inexact  and  un- 
reliable test  in  practice — or  Reinsch's  test — a  good 
qualitative  test — should  be  so  conducted  as  to  have  an 
approximimate  quantitiative  value ;  and  that  this  ap- 
proximate value  should  have  a  legal  compulsory  recog- 
nition. To  legalise  a  variable  quantity  would  be  foolish 
and  disastrous.  Either  of  these  tests  gives  results 
which  not  only  vary  with  the  mode  of  working  (which 
by  hypothesis  would  be  fixed  by  enactments),  but  vary 
also  with  the  operator,  with  the  circumstances  and  con- 
dition of  the  article,  and  the  other  things  with  which  it 
is  mixed. 

The  only  rational  standard  for  legislation  to  fix  is  ai\ 
absolute  standard  of  so  much  actual  arsenic  which  can 
be  determined  by  w^eighing  or  other  exact  means.  This 
real  quantity  being  fixed,  then  if  any  individuals  or 
firms  choose  to  take  the  short  approximate  way  of  ascer- 
taining the  quantity  which  they  may  find  sufficiently- 
reliable  in  the  hands  of  their  own  chemists,  they  would 
be  at  liberty  to  trust  to  that  mode  of  testing  at  their 
own  risk  ;  but  the  ultimate  appeal  would  always  be  to 
the  balance  or  some  equally  precise  determination,  and 
not  to  any  method  which  is  at  best  only  a  method  of 
more  or  less  happy  guessings. 

In  fixing  standards  regard  should  be  paid  to  what 
is  practicable  in  working  the  Acts,  and  practicable  for 
the  manuf  icturer,  and  practicable  for  the  inspector  and 
analyst. 
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IXDEX  TO  MINUTES  OF  EVIDENCE  IN  THIS  VOLUME. 
(The  figures  refer  to  n\;mbered  questions). 


ACETIC  ACID  : 

Liability  of,  to  contain  arsenic  (Kirkby),  3704  ;  pre- 
pared by  the  use  of  arsenical  sulphuric  acid  (Davis), 
6453  ;  arsenic  found  in  (Davis),  6453. 

ADDISON'S  DISEASE : 

Diagnosed,  in  cases  of  arsenical  poisoning  with  pig- 
mentation (Eeynolds),  411;  (Kelynack),  3484; 
(Sergeant),  4226  ;  (Raw),  6292. 

AGES: 

Of  persona  attacked  by  epidemic.     See  Epidemic. 
ALCOHOL : 

Toxic  effect  of  alcohol  when  taken  along  with  arsenic 
(LufiF),  2859-2861,  2938-9  ;  (Kelynack),  354-6  ; 
(Brunton),  5944  ;  (Raw),  6304-6312.  Alcohol 
accentuates  toxic  action  of  mercury  on  nervous 
system  (Brunton),  5944.  Different  kinds  of  alcoholic 
drinks  have  different  toxic  effects  (Bury),  4388- 
4392  ;  (Brunton),  5975-8,  5997-6002. 

ALCOHOLIC  NEURITIS  : 

First  use  of  term  in  Nomenclature  of  Disease  (Tatter- 
sall),  67-69  ;  (Kelynack),  3588-3591  ;  (Bury), 
4383-5. 

Clinical  characters  (Reynolds),  335  ;  alcoholic  neuritis 
in  its  relation  to  arsenic  (Tattersall),  48-55  ;  (Rey- 
nolds), 341-344  ;  (Niven),  463-472  ;  (Reid),  1989- 
1990  ;  (Stevenson),  2289-2290,  2419-2427  ; 
clinical  differences  between  alcoholic  and  arsenical 
neuritis  not  always  apparent  (Bury),  4373. 

Influence  of  sex  (Tattersall),  74-79  ;  severity  greater 
in  women  (Bury),  4422-6. 

Exceptionally  common  in  Manchester  (Reynolds),  335 
was  so  before  the  epidemic  (Reynolds),  398-413  ; 
(Bury),  4345-4365  ;  (Kelynack),  3577-3580  ;  also 
in  Liverpool  (Raw),  6341-3,  6360-2  ;  may  have 
been  partly  due  to  arsenic  (Bury),  4359-4365  ; 
(Brunton),  5947,  5972-4  ;  (Raw),  6363  ;  associated 
Avith  beer  and  not  with  spirits  (Tattersall),  72-3 
(Reynolds),  344  ;  (Raw),  6356. 

At  Manchester  Royal  Infirmary  in  previous  years 
(Kelynack),  3573  ;  (Bury),  4407-4413  ;  at  Mill 
Road  Infirmary,  Liverpool  (Raw),  6289  ;  in  various 
parts  of  the  country  (Kelynack),  3592-3613  ;  hos- 
pital figures  (Kelynack),  3576  ;  rare  in  Scotland 
(Raw),  6292,  6367-6372. 

Deaths  from,  in  Manchester  before  1900  (Niven), 
473  and  Appendix  No.  3  ;  in  Salford  (Tattersall), 
Appendix  No.  1. 

See  also  Neuritis. 

ALCOHOLISM,  CHRONIC: 

In  relation  to  poisoning  by  arsenic  in  beer  (Tattersall), 
214  ;  (Niven),  490-2,  695-7,  and  Appendix  3  ; 
(Sergeant),  4226  ;  statistics  of  alcohoUdm  in  Liver- 
pool, 1899-1900  (Hope),  928 ;  for  England  and 
Wales  (Tatham),  2530. 

See  also  Cirehosis. 

ALCOHOLS,  HIGHER: 

Higher  alcohols  and  aldehydes  in  relation  to  peripheral 
neun'i  is  (Tattersall)  7,  (Delepine)  4850-8,  (Brunton) 
5997-6002  ;  presence  of  in  beer  (Salamon)  1351-5  ; 
may  explain  different  toxic  effects  of  different  forma 
of  alcohol  (Brunton),  5997-6002. 


ALL-MALT  BEER: 

Risk  from  arsenic  in  all-n^alt  beer  much  less  than  in 
beer  made  from  glucose  (Tattersall,  62-66  ;  (Niven), 
656-660. 

Arsenic  in  (Tattersall),  83-87  ;  (Niven,)  661-667  ; 
(Salamon),  1343-7;  (Estcourt),  39S1-7;  (Sergeant), 
4145  ;    (Bell),  4566-7  ;    (Brown),  6710. 

Proportion  of  malt  in  (O'Sullivan),  5786  ;  (Hooper), 
7883-6.  Brewers  not  using  adjuncts  numeroua, 
but  their  output  small  (Lovibond),  6953-6956. 
All-malt  beer  brewed  as  in  Germany  in  httle  demand 
in  this  country  (Lovibond),  7067. 

ANALYSTS  : 

Public  Analyst  : 

Work  and  duties  of  (Niven),  704-720,  780-795. 
Duties  in  respect  of  poisons  in  food  (Estcourt), 
3960.  Usual  nature  and  purpose  of  his  analysis 
(Jones),  1806-1813.  Analyses  private  samples 
also  (Hope),  1048-1052.  Was  in  some  cases 
employed  by  brewers  (Hope),  1048  ;  (Groves), 
1566  ;  (Cowell),  5117. 

Has  no  knowledge  of  origin  of  samples  (Hope), 
970-1. 

Appointment  of  (Reid),  1914-8.  Terms  of  his 
report  (Reid),  1898-1905;  (Estcourt),  4111-2. 
In  the  case  of  minute  quantities  of  arsenic  in  beer 
(Hehner),  8030-4 ;  (Bell),  4591-4600.  Mean- 
ing of  term  "  genuine  "  (Brown),  6921-6. 

No  central  authority  instructs  as  to  examination  of 
particular  foods  (Jones),  1858  ;    (Bell),  4606  ; 
(Brown),  6932-6936.    Should  be  left  to  his  judg- 
ment (Jones),  1865-1870. 
See  also  Food  and  Drugs  Acts. 

Analysts,  Disagreement  in  Results  when  Esti- 
mating Arsenic  in  Beer  : — (Deakin),  3854-6  ; 
(Sergeant),  4262-4  ;  (Bell),  4549  ;  (Blundell), 
4967-4972  ;  (Marshall),  5324-8  ;  (Brown),  6831, 
6856  ;  (Hooper),  7855-7856a.  Limits  of  error  in 
estimating  arsenic  (Estcourt),  3966-3971. 

ANILINE  DYES  : 

Liability  to  contain  arsenic  (Kirkby),  3704. 

ANTHRACITE  :  (See  Fuels.) 

ARSENIC  ACID  AND  ARSENATES  : 

Toxicity  of  (Stevenson),  2314-2321. 

ARSENIC  : 

Medicinal  dose  of  (Tattersall)  19  ;  (Niven),  882-8  ; 
(Reid),  2076-8.  Poisoning  by.  See  Chronic  Ar- 
senical Poisoning. 

BARLEY : 

No  arsenic  in  (Stopes),  8165.  Arsenic  in  kiln-dried 
(Niven),  618  ;  (Earp),  7096.  Removed  in  steeping 
(Earp),  7095-7,  7099.  No  arsenic  in  barley  grown 
on  arsenical  soil  (Kirkby),  3701-3. 

English  barleys  in  relation  to  use  of  adjuncts  (Lovi- 
bond), 6948-9,  7021-5  ;  (Brunton),  6005-7.  Suffi- 
cient English  barley  suitable  for  brewing  even  in  bad 
years  (Stopes),  8225-7,  8236-8255. 

Foreign  barleys  largely  malted  for  brewers  (Baird), 
7732.  and  for  distillers,  7736  ;  especially  raw  grain 
distillers  (Baird),  7741. 

Screening  of  (Taylor),  5463.  Kiln  drying  of  (Baird, 
7759-7761. 
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BEER: 

M4NUFACTUEE  OP  : 

Use  of  malt  adjuncts  in  beer  (Primrose),  6555  ; 
necessary  for  light  beer  (Lovibond),  7020 ; 
objections  to  use  of  (Read),  8066-807 1  ;  (Stopes), 
8'255-8264. 

German  beer,  manufactured  without  adjuncts 
(Lovibond),  7068-7070. 

See  also  Beewing  Sugaes,  Maize. 

Additions  to  beer  after  brewing  (Primrose),  6555.  i 
See  also  Peiming,  Preseevatives. 

Modern  beer  consumed  very  soon  after  its  manu- 
facture (Hope),  1069-1070  ;  (Sergeant),  4261. 

Consumption  of  : 

Ordinarily  very  large  in  Liverpool  (Hope),  930-4, 
951-5. 

By  persons  attacked  during  epidemic.  In  Salford 
(Tattersall),  8,  186-8  ;  in  Staffordshire  (Eeid), 
2084-8  ;  in  Liverpool  (Raw),  6314,  6294-6302  ; 
by  85  Manchester  cases  (Niven),  556-7  ;  by  40 
Crumpsall  Infirmary  cases  (Luff),  2853-6  ;  by 
patients  showing  pigmentation  (Niven),  600  ; 
by  cases  which  were  fatal  (Stevenson),  2233, 
2247  ;  only  small  quantities  consumed  in  some 
cases  (Reynolds),  385 ;  (Niven),  602  ;  (Bury), 
4439-4440;  (Raw),  6319-6324;  effect  of  small 
quantity  of  highly  arsenical  beer  (Sergeant),  4128  ; 
heavy  drinkers,affected  (Stevenson),  2466-2471. 

Diminished  in  consequence  of  the  epidemic  (Spencer) 
5441-6  ;  already  diminished  in  Salford  before 
( ause  discovered  to  be  arsenic  (Tattersall),  56-9, 
142-9  ;  near  Warrington  also  (Kelynack),  3519- 
3524 ;  did  not  diminish  in  Liverpool  (Hope), 
1099-1103. 

-BEER,  ARSENIC  IN: 

Will  diminish  on  keeping  (Brown),  6906-7  ;  (Hehner), 
7977  ;  possibly  volatilised  (Hehner),  7978  ;  may 
be  more  arsenic  in  lower  than  in  upper  part  of  a 
barrel  (Sergeant),  4264,  (Brown),  6906-7  ;  pre- 
sumably no  difference  (Lovibond),  7042-6  ;  sedi- 
ment of  beer  more  arsenical  than  liquid  (Hehner), 
7973-6. 

Presence  of  arsenic  in  various  beers.  See  Quantities. 
Other  references,  where  quantity  of  arsenic  not 
stated  (Salamon),  1343-7  ;  (Hope),  957-967  ;  in 
non-Bostock  beer  (Salamon),  1521-3  ;  (Jones), 
1752;  (O'Sullivan),  5743.    (See  a^so  All-malt  beek. 

Presence  of  arsenic  in  beer  before  the  epidemic  of 
1900  :  (Niven).  654-5  ;  (Hope),  904-911  ;  (Mann), 
3766-9  ;  (Miller),  3408-3413  ;  (Brown),  6764-6  ; 
in  beer  seven  years  old  (Bell),  4532  ;  present  from 
time  immemorial  (O'Sullivan),  5743. 

Possible  combination  of  arsenic  with  organic  matter 
of  beer.   See  Oeganic  Matteu. 

BEER  FREE  FROM  ARSENIC: 

No  arsenic  found  in  Munich  and  Vienna  beers  (Dele- 
pine),  4865,  5210-2,  or  in  some  English  beers 
(Delepine),  4866,  5213-4.  None  found  in  foreign 
beer  (Hehner),  7947-9.  English  beer  can  be 
rendered  absolutely  free  (O'Sullivan),  5796-7  ;  is 
rarely  quite  free  (Hehner),  7910.  No  arsenic 
detected  by  Reinsch  test  in  half  litre  of  Newcastle 
beer  (Lovibond),  6974-6981. 

BEER  BILL,  1901: 

■Read),  8093.  8099-8101.  Provides  that  use  of 
brewing  sugar  in  beer  must  be  declared  (Read), 
8112-3.  Would  not  safeguard  public  against 
deleterious  matter  in  beer  (Read),  8131. 

BEER  MATERIALS,  DEPARTMENTAL  COMMIT- 
TEE ON,  1899  : 

Evidence  received  by  (Read),  8115-8128,  in  relation 
to  risk  of  arsenic  (Read),  8124. 


BERI-BERI : 

Possible  relation  ro  arsemcai  poison mg  (Kelynack)}. 
3614-5. 

BONES: 

Arsenic  in  (Stevenson),  2284,  2308  ;  (Mann),  3783. 
Much  red  marrow  in  beer  poisoning  cases  (Mann), 
3783. 

BORAX  AND  BORIC  ACID  : 

Arsenic   in   (Stevenson),    2357-2377  ;  (Delepine), 
5316-7  ;  (Hehner),  7929,  7930. 

Use  as  food  preservatives  (Stevenson),  2362-3.  Not- 
used  in  beer  (Briant),  7236. 

BOSTOCK  AND  CO. : 

Explanation  by,  to  j\Ir.  Tattersall  (Tattersall),  ]  15- 
141.  Increase  in  firm's  business  after  1896  (Tatter- 
sall), 150.  Now  in  liquidation  (Williamson),  7301. 
Works  are  in  Garston,  outside  Liverpool  (Hope),. 
1049.  Statement  presented  to  Commission  on 
behalf  of  (Williamson),  7302-6. 

See  also  Brewing  Sugaes,  Bostock's. 
BRAIN  : 

Arsenic  in,  in  cases  during  epidemic  (Stevenson),. 
2221;  (Mann),  3737.  Quantity  in  grey  and. 
white  matter  compared  (Mann),  3737. 

BREWERIES  which  supplied  Arsenical  Beer  : 

In  Salford  (Tattersall),  180-2  ;  in  Manchester  (Niven), 
561-3  ;  in  Liverpool  (Hope),  1071  ;  in  Stafford- 
shire (Jones),  1851-7  ;  (Reid),  1882,  1993  ;  in 
Lancashire  (Sergeant),  4128,  4147. 

List  of  breweries  claiming  rebate  on  arsenical  beer 
destroyed  (Hooper),  7857,  Table  I. 

BREWERS  : 

Action  by,  in  respect  of  Arsenic  in  Beer  : 

Destruction  of  arsenical  beer  at  breweries ;  it» 
recall  from  public-houses,  or  destruction  on 
publicans'  premises  ;  and  other  steps  taken  by 
brew  ers  on  discovery  of  arsenic : — 

In  Lancashire  (Sargeant),  4147^162,  4203-4  ; 
in  Salford  (Tattersall),  8,  185  ;  in  Man- 
chester (Niven),  732-6  ;  (Salamon),  1293-9  ; 
in  Liverpool  (Hope),  974-1007,  1048 ;  in 
Staffordshire  (Reid),  1924. 

At  Cornbrook  Brewery  (contaminated  beer 
destroyed  on  publicans'  premises)  (Blundell), 
4965  ;  at  Groves  and  Whitnall's  Brewery 
(Groves),  1551-1553a,  1676-1693,  (con- 
taminated beer  taken  back  to  brewery), 
1693,  1736-1741  :  at  Manchester  Brewery 
Company's  Brewery  (Dealdn),  3845-7  ;  at 
Threlfall's  Brewery  (Tomson),  3037-3057 ; 
at  Wilson's  Brewery  (Cowell),  5116-5132. 

Destruction  of  arsenical  beer  delayed  in  some 
instances.  Such  beer  kept  on  pubUcans'  premises 
(Hope),  985-998  ;  (Blundell),  5091-4  ;  (Reid), 
1928  ;  sold  by  publicans  after  arsenic  had 
been  recognised ;  (Reid),  1933-8 ;  (Estcourt). 
4070-4080. 
See  also  Prosecutions. 

Delay  in  destruction  at  breweries,  for  revenue 
reasons,  (Hope),  1035  ;  (Blundell),  5085-5094  ; 
(Reid),  1925-1932  ;  (Cowell),  5142-3.  Destruc- 
tion of  non-Bostock  beer  on  account  of  arsenic. 
Not  necessary  at  Cornbrook  brewery  (Blundell). 
5017  ;  was  destroyed  at  Threlfall's  (Tomson), 
3096 ;  rebate  of  duty  claimed  on  such  bee; 
(Hooper),  7857,  Table  I.,  note  7. 

Special  action  by  Mr.  Groves  and  others  in  Man- 
chester district  (Salamon),  1234-1243  ;  (Groves), 
1550-1553a.  Appointment  of  Expert  Committee 
by  Manchester  IJrewers'  Association  (Salamon), 
1244-9  ;  (Groves),  1551. 
See  Expert  Committee. 


INDEX. 
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BREWERS— coutiuaed. 

Action  by  Country  Brewers'  Society.  Circulars 
and  recommendations  to  members  (Loviboud), 
6958-6962.  ""WM 

Precautions  regarding  arsenic  taken  by  bre'wers 
since  the  epidemic ;  all  new  beer  tested  by 
Expert  Committee's  test,  (Groves),  1551,  1732-4  ; 
(Blundell),  4988^4995  ;  (Tomson),  3059-3069  ; 
(Cowell),  5153  ;  precautions  will  be  continued 
(Groves),  1580 ;  special  cleansing  of  brewing 
plant  (Deakin),  3946. 

Precautions  at  Bass'  brewery  (0 'Sullivan),  5743- 
5754 ;  at  the  Newcastle  Brewery  Company's 
(Lovibond),  6963,  6974-6981. 

Brewing  ingredients  now  examined  for  arsenic 
(Tomson),  3059-3069  ;  not  necessarily  every 
consignment  (Deakin),  3865. 

See  also  Guarantees. 

HEWERS'  BOOKS: 

May  show  ingredients  of  each  brew  (Tomson),  3140  ; 
(Deakin),  3891-2.    i\Iay  not  (Cowell),  5104. 

Brewery  would  know  what  brews  on  sale  at  a  given 
time  and  place  (Blundell),  5043  ;  might  not  (Cowell), 
5108-5113. 

BREWERY  HANDS: 

Arsenical  Poisoning  Among  : 

(Niven),  551-5  ;  (Reid),  2085-7  ;  at  Groves 
and  WhitnaU's  (Groves),  1597-1602  ;  at  Corn- 
brook  Brewery,  no  illness  recognised  (Blundell), 
5061-2. 

-BREWING  SUGARS : 

See  also  Glucose,  Invert  Sugar,  Caramel, 
Dextrin-Maltose. 

Bostock's  Brewing  Sugars  : 

Arsenic  in  (Tattersall),  14 ;  (Hope),  1073-5  ; 
(Salamon),  1261-7  ;  (Groves),  1694-1700 ; 
(Jones),  1768-1775  ;  (Delepine),  4877-4892, 
5239  ;  (Brown),  6709  ;  (Hooper),  7869. 

Use  of  Bostock  sugars  in  beer  concerned  with  the 
epidemic  (Tattersall),  41  ;  (Niven),  560  ;  (Hope), 
1131  ;  (Reid),  1947-1967  ;  (Kirkby),  3647. 
Proportions  of  Bostock  sugars  used  varied  at 
different  breweries  (Salamon),  1285-7,  1291-2. 
Brewers'  custom  in  i\fanchester  to  use  brewing 
sugars  of  different  origins  in  the  same  brew 
(Salamon),  1338-1342  ;  in  Staffordshire  also 
(Reid),  2034-5  ;  Bostock  sugars  at  Groves 
and  WhitnaU's  Brewery  (Groves),  1554  ;  at 
Threlfall's  Brewery  (Tomson),  3011-6;  at 
Manchester  Brewery  Company's  (Deakin),  3s35- 
3844  ;  at  Cornbrook  Brewery  (Blundell),  J934- 
4950;  at  Wilson's  Brewery  (Cowell),  5145-7; 
at  Astley's  Brewery,  Nelson  (Hooper),  7858- 
7862  ;  at  various  other  breweries  (Hooper), 
7863.  Breweries  using  small  quantities  of  Bostock 
sugar  (Reid),  2010. 

Use  of  Bostock  invert  in  brewing  (Blundell), 
4937-4964  ;  use  of  ditto  for  priming  (Groves), 
1603-1612  ;  (Cowell),  5145-7  ;  quantity  of 
arsenic  which  such  priming  would  add  (Groves), 
1713.  Brewing  value  of  Bostock  invert  satis- 
factory (Tomson),  3082. 

Appearance  of  Bostock  sugars  (Salamon),  1357- 
1362  (Tomson),  3176-3183  ;  (Blundell),  5075-7. 
Price  of  Bostock  sugars  (Salamon),  1339  ; 
(Blundell),  4956. 

Disposal  of  Bostock  sugars,  no  action  by  sanitary 
authorities  to  destroy  (Estcourt),  4048  ;  (William- 
son), 7323-4.  Quantity  of  arsenical  brewingsugars 
remaining  at  Bostock's  works  in  May,  1901 
(WiUiamson),  7306-9.  Precautions  taken  and 
promised  with  regard  to  their  disposal  (William- 
son), 7312-7332. 

See  also  Selenium. 


BREWING  SUG All- co?iiinued. 
Brewing  Sugars  other  than  Bostock's  : 

Examination  of  a  series  of  these  sugars  for  arsenic 
(Salamon),  1300-6  ;  arsenic  found  in  one  sample 
unly  (Salamon),  1302  ;  no  arsenic  found  in 
(Jones),  1768  ;  (Miller),  3337-3342  ;  (Kirkby), 
3689-3690  ;  (Francis),  7353-4.  Practically  free 
from  arsenic  (Scudder),  4304.  Glucose  lately 
tested,  and  only  an  infinitesimal  quantity  found 
(Garton),  6151-7.  Arsenic  occasionally  detected 
in  (Estcourt),  3988-4006  ;  (Sergeant),  4138  ; 
(Brown),  6709  ;  (Hooper),  7870  (Table  V.), 
7888  ;  (Stein),  5178-5182. 

Precautions  against  arsenic  in  manufacture  of  : 
Brewing  sugar  makers  obtain  arsenic-free  acid 
(Salamon),  1306,  1390,  1407.    Duty  of  sugar 
makers  to  test  purity  of  acid  (Garton),  6232  ; 
(Salamon),  1419.    Acid  at  his  works  was  formerly 
tested  for  arsenic  (Garton),  6199  ;  is  now  tested 
with  greater  stringency  (Garton),  6119-6201, 
6247-9.    Nature  of  records  of  tests  made  at 
his    works    (Garton),    6237-6246  ;  every  car- 
boy   of    acid    now    tested    (Francis),    7355  ; 
records  of  analyses  kept  at  his  works  since  the 
epidemic  (Francis),   7386-9.    Quantity  of  sul- 
phuric acid  used   in  preparation  of  brewing 
sugars    (Salamon),    1466  ;     (Delepine),    5239  ; 
(Garton),   6050-6064  ;    (Francis),   7355-7362  ; 
(Wahl),  7431-9. 

Brewing  Sugars  Generally. 

Not  tested  for  arsenic  before  epidemic  (Salamon 
1406  ;   (Groves),  1612  ;   (Tomson),  3073-3O«O  , 
(Blundell),  4957-9.    Constantly  tested  for  brew- 
ing value  (Groves),  1613-4  ;    (Tomson),  3076  ; 
(Blundell),  4958. 

Use  of,  m  brewing  :  Highest  ratio  of  sugar  to 
malt  in  certain  implicated  beers  (Hooper). 
7863  ;  average  ratio  (Hooper),  7863  ;  maxiniuni 
amount  of  sugar  which  might  be  used  in  beer 
(Hooper),  7878-7880.  Quantity  of  invert  used 
at  his  brewery  (Garton),  6277-9  ;  amount  of 
glucose  in  different  beers  (Groves),  1728-1731  ; 
(Deakin),  3841-4  ;  in  Bass'  beer  (O'Sidlivan), 
5746. 

Advantage  of,  in  brewing  (Garton),  6250-6281  ; 
(Brunton),  6005-7.  Saving  in  storage  effected 
by  their  use  (Garton),  6259-6262  ;  use  is  essential 
to  modern  brewing  (Lovibond),  6944.  Light 
beer  prepared  with  adjuncts  preferred  by  the 
public  (Lovibond),  7020.  Beer  must  be  manu- 
factured to  suit  local  tastes  (O'SuUivan),  5817. 
Some  malt  substitutes,  including  some  glucose,  may 
be  injurious  to  health  (Read),  8066-8071, 
8115-8121.  Pure  glucose  not  injurious  (Brun- 
ton), 5980-6.  Much  glucose  in  beer  may  be 
harmful,  (Sergeant),  4261-2.  Use  of  brewing 
sugars  should  be  declared  (Read),  8112-3  ; 
(Stopes),  8264. 

Use  of,  prohibited  in  Bavaria  (Wahl),  7446  ;  but 
used  in  certain  German  breweries  (Wahl), 
7453-7462. 

CACODYL : 

(Salamon),  1374-6,  1518-1520  ;  (Miller),  3366-7  ; 
(Delepine),  5232-4  ;  (Hooper),  7806-7  ;  (Hehner), 
8044. 

CALCIUM  SULPHATE : 
Arsenic  in  (Briant),  7212-9. 

CARAMEL : 

Use  of,  in  Groves  and  WhitnaU's  beer  (Groves),  1701- 
1712;  in  Threlfall's  Brewery  (Tomson;,  3191-5. 
Proportion  used  in  beer  (Briant),  7268-7278.  Use 
of  in  other  food  (Bury),  7287-8. 

Manufacture  of  (Groves),  1705-1710  :  (Miller),  3327- 
S  ;  (Briant),  7268-7286. 

Arsenic  in  (Miller),  3239,  3393  ;  (Briant),  7283  :  (Est- 
court), 4017-4026  ;  (Kirkby),  3705.  Non-Bostock 
caramel  seriously  contaminated  by  arsenic  (Miller) 
3329-3336. 
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ROYAL  COMMISSION  ON  AKSENICAL  POISONING: 


CARPETS : 

Arsenic  in  (O'Snllivan),  5766-8. 

CASKS  : 

Did  not  take  up  arsenic  from  arsenical  beer  (Salamon), 
1289, 1533  ;  (Brown),  6766.  Perhaps  did  (Kirkby), 
3630.  Experiments  on  the  point  (Delepine),  5292-9. 
Unequal  distribution  of  arsenic  in  a  cask  of  beer. 
See  Beee. 

CHARCOAL  FILTERS  : 

At  Bostock's,  contained  much  arsenic  (Tattersall)^ 
20  ;  (Delepine),  Appendix  12,  Table  VIIL 

CHRONIC  ARSENICAL  POISONING: 

General  clinical  characters  (Reynolds),  341-2  ;  (Luff), 
2922-8 ;  (Brunton),  5942.  Little  knowledge  of, 
before  epidemic  (Mann),  3761.  May  accelerate 
death  from  other  causes  (Mann),  3777-3781 .  Symp- 
toms may  not  appear  until  arsenic  has  been  discon- 
tinued (Brunton),  5943. 

Toxic  effect  of  arsenic  (Brunton),  5942.  Increased  by 
alcohol  (Reynolds),  434-6  ;  (Hope),  1104-5  ;  (Mann), 
3810-3  ;  (Bury),  4421.  In  beer,  influenced  by  its 
great  dOution  (Luff),  2846-7  ;  (Brunton),  5944. 
Experiments  on  rodents  on  this  point  and  with 
regard  to  amount  of  food  taken  (Delepine),  5311. 
Effect  of  small  quantities  of  arsenic  in  beer  (Reid), 
2078-2083  ;  (Kelynack),  3560  ;  (Bury),  4432-7. 

CIRRHOSIS  OF  THE  LIVER: 

Diagnosis  of,  in  cases  of  poisoning  of  arsenic  in  beer 
(Tattersall),  214-227  ;  (Niven),  490-500  and  Appen- 
dix 3.  May  be  caused  by  arsenic  (Dele'pine),  5308. 
Commoner  in  Scotland  than  in  Liverpool  (Raw). 
6377-9. 

CITRIC  ACID  : 

May  contain  arsenic  (Davis),  6423. 

COAL  GAS : 

Tried  for  malting,  but  slight  traces  of  arsenic  found  in 
malt  (Earp),  7116-7124. 

COKE,  GAS  AND  OVEN  :  {See  Fuels.) 

CONFECTIONERY:  (&e  Foods.) 

COUNTRY  BREWERS'  SOCIETY : 

Action  by,  on  discovery  of  arsenic  in  beer  (Lovibond), 
6958-6962. 

CUMULATIVE  EFFECT  OF  ARSENIC : 

(Reynolds),  370  ;  (Stevenson),  2428  ;  (Mann),  3790  ; 
(Raw),  6322--4.  Greater  in  chr  onic  than  in  acute 
arsenical  poisoning  (Mann),  3745. 

DEATHS  during  Epidemic.   See  Epidemic. 

DEXTRINE : 

Manufacture  of  (Wahl),  7422-^5. 

DEXTRIN-MALTOSE : 
Nature  of  (Garton),  6032-4. 

DUST : 

In  Manchester  house  (Delepine),  5249  Appendix  12 
Table  IXa.  "  ' 


ELECTRIC  HEAT : 
Not  been  tried  for  malting  (Earp),  7122. 


ELIMINATION  OF  ARSENIC  FRC|m  THE  BODY : 

Ways  in  which  arsenic  is  eliminated  (Reynolds),  439  ; 
(Stevenson),  2428-2465  ;  (Luff),  2935-7  ;  (Kely- 
nack), 3571  ;  (Mann),  3731-3745  ;  (Brunton), 
5942.  Instances  of  slow  elimination  (Mann)j 
3791-2.  Believed  to  be  excreted  in  milk  (Kelynack)^ 
3549,  3553-9.    See  also  Haie,  Sweat,  Urine. 

« 

EPIDEMIC  DUE  TO  ARSENIC  IN  BEER,  1900  : 

General  Account  of  : 

In  Salford.— Traced  to  beer  (Tattersall),  7-295  ;  to 
glucose  contaminated  by  arsenical  acid,  7  ;  com- 
mencement of  epidemic,  8  ;  extent  of  epidemic, 
7,  209-212  ;  termination  of  epidemic,  30  ;  at 
first  regarded  as  one  of  alcoholic  neuritis,  48-55  ; 
all  implicated  brewers  used  Bostock  sugars,  168- 
170 ;  no  relation  to  influenza  or  antecedent 
debilitating  conditions  (Tattersall),  199-204. 
Arsenic  not  detected  in  earliest  samples  sent  to 
public  analyst  (Bell),  4496-4535. 

In  Manchester.— Vi\xe  to  arsenic  in  beer  (Niven\ 
528 ;  (Stevenson),  2485  ;  (Kelynack),  3485. 
Statistics  for  Manchester  (Niven),  463-703. 
More  cases  occurred  than  were  reported  (Kely- 
nack), 3487-3492.  Statistics  of  cases  in  Man- 
chester Workhouse  Infirmary  (Reynolds),  368, 
379-380.  In  Manchester  Royal  Infirmary  (Rey- 
nolds), 379;  (Kelynack),  3541-5.  No  relation  of 
epidemic  to  influenza  or  antecedent  debilitating 
conditions  (Reynolds),  448-450.  Epidemic  at 
first  attributed  to  alcohol  (Brunton),  5971. 

Arsenical    poisoning  in  Manchester  before  1900' 
(Reynolds).    408-413.     Alcoholic    neuritis  in 
Manchester    before    1900    (Niven),    473-489  ; 
(Brunton),  5972. 

In  Liverpool. — Due  to  arsenic  in  beer  (Hope),  903. 
Conclusions  with  regard  to  Liverpool  (Hope), 
1131.  Commencement  of  epidemic,  900  ;  extent 
■  of  epidemic,  890-899,  928-930  ;  termination  of 
epidemic  (Hope),  900-2.  Less  extensive  than  in 
Manchester  (Raw),  6288.  Statistics  of  Mill  Road 
Infirmary  (Raw),  6289-6291.  Decrease  in 
"  alcoholism  "  since  epidemic  (Raw),  6348-6351. 

In  Staffordshire.— General  account  and  statistics 
(Reid),  1969-1992.  Local  distribution  of  cases 
(Reid),  2002-2016,  and  map  Appendix  No.  7. 
Cases  reported  since  December,  1900  (Reid),  2008. 

In  Lancashire. — General  account  (Sergeant),  4128  ; 
distribution  of  (Sergeant),  Appendix  No.  11, 
map.  Epidemiic  in  Hey^vood  (Kelynack),  3484  ; 
(Sergeant),  4128,  4217-4222  ;  near  Warrington 
(Kelynack),  3519-3524.  Inquests  in  (Sergeant), 
4212-4  ;  statistics  incomplete  as  regards  several 
districts  (Sergeant),  4235-8. 

Class  of  Persons  Attacked  : 

(Reynolds),  452-5  ;  (Niven),  522-8,  678-687. 
Persons  who  denied  drinking  beer  (Niven),  548, 
550.  Did  not  attack  spirit  drinkers  (Kelynack), 
3484. 

Age  of  Persons  Attacked  : 

(Kelynack),  3484.  In  Salford  (Tattersall),  8.  In 
Manchester  (Niven),  518  -9.  At  Mill  Road  Infir- 
mary, Liverpool  (Raw),  6364.  Children  not 
affected  (Niven),  528. 

Sex  of  Persons  Attacked  : 

(Kelynack),  3484.  In  Manchester  (Niven),  506- 
517.  In  Salford  (Tattersall),  8.  In  Manchester 
Workhouse  cases  (Reynolds),  426-430.  At  Royal 
Infirmary,  Liverpool  (Raw),  6364.  Women  more 
seriously  affected  than  men  (Reynolds),  381-6  ; 
(Kelynack),  3531  ;  (Mann),  3793-6  :  (Bury), 
4422-6.  Difference  possibly  related  to  quantity 
of  food  taken  (Delepine),  5312.  Greater  fatality 
among  women  (Hope),  1090-4  ;  (Luff),  2973-7. 
Medicinal  administration  of  arsenic  to  men  ana 
women  coii:\pared  (Brunton),  5959-5960. 

Fatality  : 

In  Salford  (Tattersall),  8.  In  Lancashire  (Sergeant), 
4128.  Fatal  cases  of  arsenical  poisoning  not 
certified  as  such  (Tattersall),  48-55  ;  (Niven;. 
491  ;  (Sergeant),  4128  ;  (Raw),  6301.  6365-6. 
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EPIDEMICS,  FOEMEE.  01  ARSENICAL  POISON- 
ING: 

In  Paris,  in  1S-2S  (P,eynolds\  350,  361,  456-8. 

In  Hyeres,  in  188S  (Eeynolds),  351-7  ;  (Stevenson), 
'2270-1.  Symptoms  (Rrnnton),  5946.  Due  to 
arsenic  in  wine  (Brunton),  5946.  Eeport  on 
(Brunton),  Appendix  No.  14. 

In  Havre  in  1889  (Reynolds),  358-360. 

In  Wurzburg,  dne  to  arsenic  in  bread  (Brunton),  5945 . 

EPSOM  SALTS : 

Used  for  hardening  brewing  water  (Briant),  7226-S. 
Arsenic  in  (Briant),  7226. 

EXPERT  COMMITTEE : 

Appointed  by  Manchester  Brewers'  Association  (Sala- 
mon),  1244-!)  ;  (Groves),  1551  .  Mend^ers  of 
(Salamon),  1246.  Work  by  and  reports  (Salamon), 
1250-1260,  and  Appendix  No.  5  ;  (Luff),  2901-5  : 
(Stevenson),  2220  ;  (Brunton),  5942.  Tests  ad- 
vised (Salamon),  1318-1329.  Further  work  in  pro 
gress  (Salamon),  1335  ;  (Luff),  2987. 

See  also  Tests. 

F^CES  : 

Arsenic  in  (Mann\  3734. 

FININGS  : 

Use  of,  in  beer  (Briant),  7246-7267.  May  be  cut 
by  tartaric  acid  (Briant),  7246-7254.  or  by  sour 
beer  (Briant),  7258-7264.  Outside  London  sedi- 
ment after  fining  remains  in  cask  (Briant),  7255. 

No  arsenic  found  in  (-Jones),  1792  ;  (Deakin),  3904-6 

FOODS  AND  DRINKS   (OTHER   THAN  BEER) 
IN  Relation  to  Aksenic  : 

Considered  generally  (Stevenson),  2322-6,  2415- 
8.  No  arsenic  found  in  foods  made  with 
glucose  (Tattersall),  31-4.  Arsenic  in  certain 
food  preservatives  (Delepine),  Appendix  No. 
12,  Table  XI). 

Baking  Powders  :  Liability  to  contain  arsenic 
(Kirkby),  3704-6. 

Claket  :  Use  of  glucose  in  (Wahl),  7442-5. 

Coloured  Confectionery  :  No  arsenic  recently 
found  in  (Stevenson),  2478.  No  arsenic  found 
in  (Jones),  1788-1791. 

Dried  Apples  :  (Stevenson),  2341-2351. 

Golden  Sykup  :  No  arsenic  found  in  (Jones), 
1777-1780. 

Use  of  sulphuric  acid  in  (Stein),  5158.  Quan- 
tity of  acid  needed  (Stein),  5159-5168. 

Glycerine  :  Might  introduce  arsenic  into  wine 
(Brunton),  5975. 

Hams  :  Smoked  hams  (Stevenson),  2356. 

Honey  :  Glucose  in  (Stein),  5175-7. 

Mineral  Waters  :  (Niven),  535-543.  Sulphuric 
acid  for  mineral  waters  obtained  free  from  arsenic 
(Kirkby),  3698-9  ;  (Norris),  4800-9. 

Arsenic  in  medicinal  mineral  waters  (Delepine), 
Appendix  12,  Table  XIII. 

Molasses  :  Traces  of  arsenic  in  (Hehner),  7926. 

Refined  Sugar  :  Traces  of  arsenic  in  (Helmer), 
7924-6,  7984-7990. 

Shrimps  :  Arsenic  in  potted  shrimps,  due  to  borax 
(Delepine),  5317. 

Sweets,  Jams  Etc.  :  No  arsenic  found  in  (Steven- 
son), 2475-7  ;  (Sergeant),  4129  ;  (Niven),  529- 
534;  (Hope),  912-5;  (Jones),  1780;  (Bell), 
4488-4490, 
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FOODS  AND  DRINKS  (OTHER  THAN  BEER)— 

co7iti)f.ued. 

Toffy  :  Arsenic    in    toffy    made   from.  Bostock 
glucose  (Kelynack),  3549. 

Treacle  and  Table  Syrup  :  No  arsenic  found  in 
(Hope),  916. 

Use  of  sulphuric  acid  in  table  syrup  (Stein), 
5158,  5197-5202.  -Quantity  of  acid  needed 
(Stein),  5159-5168.   Glucose  hi  (Stein),  5171. 

Vegetables   Grown   on   Arsenical   Soil  :  May 
contain  arsenic  (Stevenson),  2309-2313. 

FOOD  AND  DRUGS  ACTS,  Sale  op  : 

Mainly  a  check  on  harmless  adulteration  (Tattersall), 
312.  Small  numbers  of  samples  taken  in  certain 
districts  (Bell),  4502-4524,  4601-5.  None  during 
year  in  Congleton  (Bell),  4523.  Control  by  Local 
Government  Board  over  administration  (Tattersall), 
248  ;  (Hehner),  8041-2  ;  (Jones),  1858  ;  (Bell), 
4606  ;  (Brown),  6932-6. 

.Action  under  Acts  must  be  taken  against  retailer 
(Tattersall),  257  ;  (Hope),  977,  1020-2,  1040. 
Wholesale  dealer  or  manufacturer  might  be  reached 
if  a  warranty  (Tattersall),  261-4,  324-8  ;  (Hope), 
1137,  1183-5,  1212-4.  Effect  of  warranty  on 
manufacturer  (Hope),  1173-1192.  Publican  might 
be  refused  a  warranty  by  brewer  (Hope),  1163. 

Advantage  if  manufacturer  giving  warranty  could 
be  reached  at  first  hearing  of  case  (Tattersall),  263, 
326-7  ;  (Hope),  1214. 

No  power  under  Acts  to  take  samples  from  brewery 
(Hope),  1011-9  ;  (Primrose),  6669.  Should  be 
such  power  (Niven),  676-7  ;  (Hope),  1018.  Power 
might  be  given  (Primrose),  6667-6670,  6674- 
6681.  Samples  might  be  taken  in  transit  with 
consent  of  purchaser  (Estcourt),  4089.  Quantity 
of  beer  sample  required  (Hope\  1116-1128  ;. 
(Brown),  6877.  Should  not  be  too  large  (Estcourt), 
4040. 

No  power  under  Acts  to  seize  or  destroy  contaminated 
beer  (Reid),  2125-2134.  Acts  of  no  service  to 
stop  its  sale,  2125. 

Penalties  under,  are  inadequate  for  arsenical  beer 
(Hope),  1129.  Section  III.  of  Act,  as  to  poisonous 
substances,  difficult  to  apply  (Niven),  586-592  ; 
(Hope),  1193-1202.  Penalties  where  retailer  re- 
fuses to  supply  samples  inadequate  (Estcourt),  4040., 

Various  directions  in  which  Acts  might  be  amended 
(Tattersall),  28,  329-333  ;  (Niven),  676-7  ;  (Brown) 
Appendix  No.  15. 

Action  taken  under,  in  respect  of  arsenic  in  beer  and 
food  :  In  Manchester  (Niven),  568-592,  641-2  ;  in 
Salford  (Tattersall),  8  ;  in  Staffordshire  (Jones). 
1744-1872  ;  (Reid),  1884-1924,  2049-2074,  2188- 
2204  ;  in  Lancashire  (Sergeant),  4128,  4198- 
4211  ;  in  Liverpool  (Hope),  1048-1068;  collection 
of  samples  (Jones),  1818  ;  (Reid),  2201  ;  pohce 
utilised  (Sergeant),  4209  ;  samples  taken  by  local 
authorities  independently  of  county  council  (Reid), 
1906-9  ;  by  inspectors  independently  of  Medical 
Officers  of  Health  (Bell),  4619-4621. 

Samples  obtained  from  brewers  sent  to  public  analyst 
(Hope),  975  ;  (Reid),  1923  ;  in  Salford  and  Man- 
chester such  samples  tested  independently  (Niven), 
704-710. 

Beer  should  be  defined  for  purposes  of  Acts  (Read), 
8089-8091  ;  (Estcourt),  5917  ;  by  Court  of  Re- 
ference (Read),  8076-8098  ;  administrative  need 
for  standard  test  for  arsenic  in  beer  (Reid),  2075  ; 
(Estcourt),  4035,  4096-4110  ;  (Delepine),  5318; 
(Lovibond),  7047  ;  (Hehner),  7940  ;  (0 'Sullivan), 
5866-5872,  5909,  5917  ;  (Brown),  6874,  6919. 

Samples  of  beer  seldom  taken  under  Acts  before 
epidemic,  and  never  analysed  for  arsenic  (Tatter- 
sall), 244  ;  (Hope),  925-6  ;  (Stevenson),  2522  ; 
(Bell),  4585-9. 

See  also  Prosecutions,  Public  Analysts,  Offical 
Control. 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


FUELS : 

Malting  and  othek,  in  Relation  to  Arsenic  : 

Malting  fuels  compared  (Miller),  3250-3251,  3343- 
9  ;  (Taylor),  5569-5577  ;  (O'SuUivan),  5759. 
Cost  of  malting  fuels  (Taylor),  5522-8  ;  (O'SuUi- 
van), 5838-5844. 

Unequal  distribution  of  arsenic  in  eoal  (O'Sullivan), 
5795,  5798.  Form  in  which  arsenic  is  present 
in  coal  (O'Sullivan),  5828-5835.  Treatment  of, 
in  order  to  fix  arsenic  (Hehner),  7912.  Arsenic 
■  in  coal  remaining  in  the  ash  (Hehner),  7913-5, 
7950,  7962-7972.  Selection  of  coal  for  analysis 
(Taylor),  5634-5643. 

Gas  Coke : 

Use  of,  in  malting  (Jones),  1763-7.  Largely  used  by 
maltstersin  North  and  Midlands  (Taylor),  5710-4  ; 
(Earp),  7111-2.  Given  up  at  Threlfall's  (Tom- 
son),  3100-6,  3161-2  ;  at  Manchester  Brewery 
Co.  (Deakin),  3881  ;  discontinuance  at  Burton 
(O'Sullivan),  5743  ;  should  be  avoided  as  a 
malting  fuel  (Salamon),  1480-1  ;  (Miller),  3247- 
9  ;  never  used  at  Newcastle  Brewery  Co.'s 
maltings  (Lovibond),  6965-6  ;  unfit  for  malting 
(Lovibond),  7032-3  ;  use  for  malting  would  be 
difficult  to  prohibit  (O'SullivanX  5791. 

Arsenic  in  (Jones),  1823-1833  ;  (Delepine),  5247  ; 
(Earp),  7100.  Arsenic  in  malt  mainly  attribut- 
able to  (O'Sullivan),  5754.  No  arsenic  found  in 
some  coke-dried  malts  (Tomson),  3128-3137. 

Some  gas  coke  gives  objectionable  flavour  to  beer 
(O'SuUivan),  5755.  If  suited  for  flavouring  may 
be  unsatisfactory  qud  arsenic  (O'SuUivan),  5762. 

Seldom  used  for  hop  drying  (Berry),  7602-3. 

Anthracite  : 

Use  of, for  malting  commenced  atManchesterBrewery 
Co.  (Deakin),  3881.  Use  recommended  (Blun- 
dell),  5022-3.  Not  used  in  North  of  England 
(Lovibond),  6964.  Gives  cleaner  flavour  than 
coke  (Earp),  7086.  Preferred  as  malting  fuel 
(Taylor),  5634.  Selected  for  malting  value 
(O'SuUivan),  5877.  Hand-picked  at  collieries 
(Baird),  7666,  and  riddled  at  maltsters  (Baird), 
7666-8.    Costs  more  than  coke  (Tomson),  3124-7. 

Use  by  maltsters  affords  security  from  arsenic 
(Salamon),  1485  ;  (Earp),  7172-4.  Malt  dried 
with,  may  contain  traces  of  arsenic  (Miller), 
3251.  Arsenic  in  (Delepine),  5247  ;  (Brown), 
6710,  6867  ;  (Earp),  7099.  Amount  negUgible 
(Taylor),  5531-5545. 

Used  for  hop  drying  (Berry),  7600-1. 
Oven  Coke : 

Used  at  Newcastle  maltings  (Lovibond),  6964. 
Not  used  in  Ware  district  (Taylor),  5569-5575. 
Arsenic  in  (Brown),  6710  ;  (Earp),  7100.  Con- 
tains less  arsenic  than  gas  coke  (Miller),  3291-9  ; 
(Brown),  6871. 

Yorkshire  Coal  : 

Arsenic  in  (Delepine),  5247. 

Charcoal : 

Former  use  of  in  malting  (O'Sullivan),  5932 ; 
(Earp),  7107-9. 

Used  in  hop  drying,  mixed  with  coal  (Berry),  7604. 
Peat  : 

Useless  for  brewers'  malt  (Lovibond),  7074  ;  (Baird), 
7698-7702. 

See  also  Malt,  Co4L  Gas,  Electric  Heat. 
GAUTIER,  M. 

Statement  that  arsenic  is  normally  present  in  certain 
tissues  of  body  disputed  (Stevenson),  2306-8 ; 
(Mann),  3787-9. 

GLASS. 

Glass  bottles  maj  contaminate  mineral  acids  with 
arsenic  CHehner)  7933-5. 


GLUCOSE : 

Arsenic  in  various  samples  of  Glucose  ;  Use  of 
Glucose  in  Beer  ;  Proportions  of  Glucose  used 
at  implicated  Breweries  : — See  Brewing  Sugars. 

Liability  of  Glucose  to  contain  Arsenic  :  Known 
before  the  epidemic  (Tattersall),  60-1  ;  (Salamon), 
■V395-1403  ;  (Delepine),  4900*  ;  observations  of 
Clouet  and  Bitter  thereon  (Delepine),  4901-4926. 
Arsenic  not  uniformly  distributed  in  contaminated 
glucose  (Salamon),  1529-1530. 

Manufacture  of  Glucose  :  (Tattersall),  20 ;  at 
Garton  Hills,  from  maize,  sago,  and  tapioca  flours 
(Garton),  6036-9  ;  at  Manbres,  similarly  (Francti), 
7359-7.367. 

Rice  and  raw  maize  might  be  used  (Garton), 
6040-4  ;  use  of  raw  maize  abandoned  (Francis), 
7363.  Potato  starch  used  abroad,  too  expensive 
'or  use  here  (Garton),  6107  ;  (WahD,  7408-7421  ; 
invariably  used  in  Germany  (Wahl),  7548  ;  such 
starch  free  from  gluten  (Wahl),  7554-6. 

Quantity  of  sulphuric  acid  employed  (Salamon), 
1466  ;  (Delepine),  5239  ;  (Garton),  6050-6064  ; 
(Francis),  7355;  (Wahl),  7431-9.  Nature  of 
sulphuric  acid  used  ((Jarton),  6111-6201  ; 
(Francis),  7336-7352;  (Wahl),  7431,  7471- 
7483. 

Manufacturers'  precautions  against  arsenic  in 
glucose  (Salamon),  1306,  1407  ;  (Garton),  6183- 
6201,  6237  ;  (Francis),  7355,  7386. 

Liquid  and  solid  glucose  compared  (Wahl),  7526- 
7536.  Amount  of  water  in  glucose  (Wahl), 
7512-9.  Glucose  adulterated  with  saccharine 
(Wahl),  7522-4. 

Imported  Glucose  :  Origin ,  and  use  of,  in  brewing 
(Salamon),  1306-8, 1384-1394.  American  glucose  : 
used  in  brewing  (Groves),  1555-9  ;  arsenic  in 
(Estcourt),  3988-4006.  German  solid  glucose: 
used  in  brewing  (Wahl),  7504,  is  consigned  to 
agents,  not  to  brewers  direct  (Wahl),  7508-7511  ; 
arsenic  in  (Estcourt),  3988  ;  (Sergeant),  4138. 
Arsenic  in  liquid  glucose  (Hooper),  7888. 

Glucose  in  confectionery,  etc.,  etc.,  is  generally 
imported  (Stevenson),  2475  ;  little  liquid  glucose 
is  imported  from  Germany  (Wahl),  7489. 

Imported  glucose  should  be  tested  at  port  of  entry, 
and  guaranteed  (Salamon),  1384-9.  No  means 
of  controlling  its  manufacture  (Primrose),  6704-5. 
No  special  government  inspection  of  glucose 
manufacture  in  Germany  (Wahl),  7538. 

Uses  of  Glucose,  other  than  in  brewing.  An 
addition  to  golden  syrup  (Hope),  941-950  ;  (Jones), 
1783  (Hehner),  8021-4 ;  in  jams,  syrups  and 
confectionery  (Niven),  532;  (Hope),  914:  (Jones), 
1777-1787  ;  (Stevenson),  2475  ;  (Wahl),  7490  ; 
(Hooper),  8018-8022  _;  in  honey  (Niven),  532; 
(Stein  ,  5175  ;  in  mineral  waters  (Niven),  536  ; 
in  claret  (Wahl),  7442-5.  Use  for  textile  purposes 
and  for  leather  (Williamson),  7311  ;  (Francis), 
7,400 ;  (Wahl),  7429. 

GOVERNMENT  LABORATORY: 

Various  work  done  at,  in  consequence  of  epidemic 
(Hooper  ,  7777-7891  ;  tested  arsenical  beer  on 
which  rebate  claimed  (Hooper),  7777  ;  (Primrose), 
6651-8.  Method  of  testing  beer  adopted  (Hooper), 
7777-7856  ;  meaning  of  "  freedom  from  arsenic  " 
at  (Hooper),  7871-7. 

Constantly  examines  metals  supplied  to  Post  OfSce 
for  arsenic  (Hooper),  7777.  Examines  beer  for 
Army  and  Navy  use  (Hooper),  7893  ;  recently 
these  have  been  tested  for  arsenic  (Hooper),  7892-8. 

Reference  samples  in  prosecution  cases  (Hooper), 
7856 A. 

See  also  Inland  Revenue,  Tests. 
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GUARANTEES:   As  Kegards  Ausenic  .- 

In  connection  ■with  brewing,  etc.,  may  not  have  much 
value  in  practice  (Lovibond),  7062-6  ;  (Estcourt), 
4126.  Should  be  given  (Eeid),  2115-2124.  Re- 
quirements of  (Salamon),  1436-1457. 

Obtained  by  brewer  in  respect  of  beer  ingredients 
(Groves\  1637-1676  ;  (Deakin),  3862  ;  (Tomson), 
3086-3099  ;  (Cowell),  5099-5103  ;  terms  of 
(Groves),  1647-1650 ;  how  they  might  be  syste- 
matically obtained  (Groves),  1650-1673  ;  and 
checked  by  revenue  officers  (Groves),  1662-7. 
Should  be  obtained  by  brewer  (Primrose),  6613-8  ; 
inaccurate  guarantee  should  involve  penalty  (Prim- 
rose), 6673. 

By  breiving  sugar  maker  to  brewer :  (Salamon), 
1435-1457  ;  may  have  unequal  value,  1442-3  ; 
should  be  specific  and  relate  to  a  prescribed 
test,  1447-1450 ;  manufacturer  should  be 
responsible  (Salamonl,  1452-7.  Form  of  guar- 
antee (Tomson),  3184-3190;  (Deakin),  3867- 
3874;  (Gar ton),  6187-6192  ;  (Francis),  7383. 

By  maltster  to  brewer  :  Are  required  and  given 
(Groves),  1568-1.596;  (Tomson),  3119-3123; 
(Blundein,  4996-5000  ;  (Deakin),  3862  ;  (Baird), 
7770  ;  (O'Sullivan),  5883-5890  |  do  not  specify 
absolute  freedom  from  arsenic  (O'Sullivan), 
6891-2.  Form  of  guarantee  varied  to  suit 
customers;  (Earp),  7185;  (Estcourt),  4126. 
Maltsters  at  first  unwilling  to  guarantee  (Groves), 
1615-9.  Maltsters  should  not  be  asked  to  guar- 
antee (Stopes).  8179-8204. 

In  respect  of  fuel  used  by  maltster  :  Not  demanded 
(Tomson),  3119  ;  Lovibond),  7059-7060  ;  (Baird) 
7753. 

In  re'^fect  of  hops :  Not  asked  for  (Tomson), 
3,200-4 ;  (Deakin),  3875  ;  or  now  obtained 
(Blundell),  5078. 

In  respect  of  chemical  substances  used  by  brewers  : 
Are  given  (Briant),  7299. 

By  brewer  to  customer  or  retailer  :  Hardly  required 
(Salamon),  1502-3  :  nature  of  certificates  given 
(Groves\  1624-1635  ;  (Blundell),  5081-3  ;  ob- 
jections to  (Deakin),  3931-3945;  not  given 
(Cowell),  514S-5150;  (Tomson),  3144-9. 

By  sulphuric  acid  maker  to  food  manufacturer : 
(Morris^),  4767-1771;  (Francis),  7347-7352; 
(Wahl),  7471 ;  specific  guarantee  as  to  arsenic  only 
since  the  epidemic  (Morris),  4772-4  ;  no  written 
contract  with  acid  manufacturer  (Garton),  6128- 
6137  ;  would  not  object  to  obligatory  guarantee 
(Garton),  6183-6 

HATR: 

Arsenic  in  (Mann),  3735,  3741-8  ;  found  in  hair 
of  alcoholic  patients  without  symptoms  of  arsenical 
poisoning  fMann),  3737. 

HARDENING  MATERIALS  : 

Use  of,  m  brewing,  and  relation  to  arsenic  in  beer 
(Briant),  7200-7231. 

HEART : 

Cardiac  symptoms,  in  cases  of  arsenical  poisoning 
(Tattersall),  214  ;  (Reynolds),  378  ;  (Brunton), 
5942.  Deaths  from  heart  failure  (Reynolds),  378  ; 
(Mann),  3753. 

f  Alcoholic  heart  "  in  relation  to  arsenic  (Kelynack), 
3585-7,  3615-3621  ;   (Mann),  3752-9. 

Appearance  of,  in  chronic  arsenical  poisoning  (Steven- 
son), 2300-2  ;  (Brunton),  5942  ;  (Mann),  3755- 
3760. 


HIDES : 

Use  of  arsenic  as  depilatory  (Stevenson),  2327-2533. 
Arsenical  poisoning  in  tanneries  (Stevenson),  2335- 
2340. 
4576. 


HOPS 

Occurrence  of  arsenic  in  (Niven),  619-622  ;  (Salamon), 
1493-5  ;  (Miller),  3301  ;  (Berry),  7605-7610,  7649; 
(O'Sullivan),  5743  ;  (Tomson),  3200-4  ;  Arsenic  is 
derived  from  fuel  (Berry),  7612. 

Use  of  sulphur  in  hop  kilns  (Berry),  7595-8  ;  (Stopes), 
8158.  Reasons  for  using  sulphur  (Berry),  7633- 
9.  Sulphur  guaranteed  free  from  arsenic,  7659- 
7661. 

Anthracite  used  for  drying,  gas  coke  seldom,charcoal 
used  occasionally  (Berry),  7600-4. 

Hop  insecticides,  soft  soap,  quassia,  &c.  (Berry),  7563- 
7570.  Not  Paris  Green,  7571.  Use  of  tobacco 
extract,  7618-7621.  No  knowledge  of  insecticides 
used  abroad  (Berry),  7622-4. 

Use  of  sulphur  in  hop  growing,  and  nature  of  sulphur 
used  (Berry),  7572-7594. 

Sulphur  in  hops  may  act  on  arsenic  present  in  a  wort 
(Salamon),  1535-1543. 

Quantity  of  hops  used  in  beer  (O'Sullivan),  5903-5. 
See  also  Fuels,  Guarantees. 

HYDROCHLORIC  ACID: 

Arsenic  in  (Davis),  6381,  6466,  6493.    Cylinder  acid 
should  be  used  for  food  purposes  (Davis),  6496. 


INLAND  REVENUE,  BOARD  OF  : 

Powers  of,  and  Administration  by,  in  Relation  to 
Arsenic  in  Beer  : 

Duties  and  powers  of  excise  officers  at  breweries 
(Spencer),  5331,  5359  ;  (Primrose),  6546,  6526- 
6708.  Excise  supervision  for  revenue  purposes 
(Spencer),  5331,  5359,  5407  ;  (Blundell),  5059- 
5060.  Excise  officers  take  account  of  wort 
(Spencer),  5391-2.  Have  power  to  take  samples 
of  brewing  materials,  5356-7.  Such  samples 
collected  for  revenue  reasons  (Spencer),  5408- 
5424. 

Brewers'  returns  to  Inland  Revenue  contain  detail 
necessary  for  revenue  purposes  (Spencer),  5433-8. 
Do  not  show  origin  of  ingredients  of  each  brew 
(Tomson),  3141-3,  3207-8 ;  (Deakin),  3895  ; 
(Blundell),  5042.  Should  do  so  (Sergeant),  4138 
Excise  officers  could  ascertain  (Deakin),  389^ 
3900. 

Act  of  1888  provides  against  noxious  ingredients  in 
beer  (Primrose),  6583;  (O'Sullivan),  5935. 
Saccharine  prohibited,  for  revenue  reasons  (Spen  - 
cer),  5425-5432  ;  (Primrose),  6542.  No  ingredi- 
ents prohibited  on  ground  of  risk  to  health  (Prim- 
rose), 6542-5,  6585.  No  action  under  1888  Act 
in  view  of  epidemic  (Spencer),  5352-8  ;  (Prim- 
rose), 6584,  6597-9. 

Excise  officers  visit  pubhcans'  cellars  for  revenue 
purposes  (Spencer),  5401-5.  Addition  of  in- 
jurious substances  to  finished  beer  would  be 
objected  to  (Primrose),  6555-6,  6573-6581. 
Certain  preservatives  sanctioned,  6568-9,  m- 
cluding  sahcylic  acid  (Primrose),  6570-y. 

Control  by,  inadequate  as  a  safeguard  io  pubh(! 
health  (Read),  8074-5.  Excise  superintendence 
might  be  utiHsed  as  protection  to  pubUc  health 
(Groves),  1662-7  ;  (Eeid),  2118,  2149,  2171-2184; 
(Sergeant),  4138  ;  but  only  to  a  limited  degree 
(Primrose),  6601-7,  6674-6681,  and  as  regards 
beer  ingredients,  6608.  Primary  responsibiUty 
for  finished  beer  should  rest  with  Local  Govern- 
ment Board  and  authorities  under  Sale  of  Food 
and  Drugs  Acts  (Primrose),  6540,  6609-6612, 
6691-6708. 

See  also  Rebate  of  Duty. 

INSECTICIDES : 

Arsenical  insecticides  (Stevenson),  2341-3.   Not  used 

for  hops  (Berry),  7571. 
3  A  2 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


.  INVERT  SUGAR : 

Use  op  Invert  Sugar  in  Beer  ;  Proportions  Used 
IN  Implicated  Beer  ;  Precautions  Taken  by 
Manufacturers  :  See  Brewing  Sugars.  See 
also  Priming. 

.  Definition  of  (Garton),  6024-7.  Object  of  inverting 
sugar  for  brewing  (Garton),  6066-7. 

Quantity  of  sulphuric  acid  used  in  its  manufacture 
(Tattersall),  20 ;  (Salamon),  1466 ;  (Garton), 
6050-8  ;  (Francis),  7.394. 

Tay  be  prepared  without  use  of  acid  (Lovibond), 
6983,  by  means  of  yeast  (Lovibond),  6991-5. 
No  invert  made  at  his  factory  (Wahl),  7507. 

senic  in  Bostock's  invert  (Salamon).  1267  ; 
(Jones),  1769-1775,  1803  ;  (Delepine),  4896- 
4900 ;  (Hooper),  7869.  Quantity  of  arsenic 
added  Avhen  priming  with  Bostock  invert  (Groves), 
1713.  Traces  of  arsenic  in  other  inverts  (Dele'- 
pine),  4900,  Appendix  12,  Table  IV. 

KAINIT : 

Nature,  and  use  in  beer  (Briant),  7202-3  ;  arsenic  in 
(Briant),  7224-5,  7229-7231. 

KERATIN  : 

Affinity  of,  for  arsenic  (Reynolds),  414  ;  (Mann),  3737 

KERATOSIS  : 

In  chronic  arsenical  poisoning  (Reynolds),  341  ; 
(Brunton),  5942.  Common  symptom  in  epidemic 
(Lufi'),  2886-2890 ;  (Kelynack),  3514 ;  (Bury), 
4417.   Especially  at  end  of  epidemic  (Raw),  6344-7. 

LEAD: 

None  found  in  implicated  beer  (Tattersall),  89. 

'LEAVES  OF  MANCHESTER  PLANTS  : 

Arsenic  on  (Delepine),  5247,  Appendix  12,  Table  IXa. 


LIVER  : 

Appearance  of,  in  chronic  arsenical  poisoning  (Steven- 
son), 2294-5 ;  (Brunton),  5942,  5953-6  ;  (Dele- 
pine), 5308.  In  alcohohc  cases  in  Manchester 
(Kelynack),  3582-4. 

Arsenic  found  in,  in  fatal  cases  during  epidemic 
(Stevenson),  2220-2257  ;  (Mann),  3783.  Not 
detected  in  certain  cases  (Stevenson),  2249-2254. 

LOCAL  GOVERNMENT  BOARD : 

ircular  by,  to  local  authorities  in  consequence  of 
epidemic  (Tattersall),  251  ;  (Reid),  2189-2193. 
Inquiries  by  Inspector  of  (Stevenson),  2220  ;  (Lovi- 
bond), 6961-2. 

Relation  of,  to  administration  of  Sale  of  Food  and 
Drugs  Acts,  etc.  See  Analysts,  Food  and  Drugs 
Acts,  Medical  Officer  of  Health,  Official 
Control. 

LOCOMOTOR  ATAXY : 

Deaths  from  Arsenical  Poisoning  attributed  to 
(Sergeant),  4226,  4230-4. 

"  LONG  PULL " : 

In  Liverpool  (Raw),  6294-6397. 

MAIZE : 

Use  of,  in  brewing  (Blundell),  5001-5015.  Preferable 
to  glucose  as  an  adjunct  (Lovibond),  6985-8.  No 
■,.      acid  used  in  making  maize  grits  (Lovibond),  6983—4, 
6996-7002.    No  arsenic  found  in  them  (Lovibond), 
7004:  (O'SulHvan),  5899. 


MALT: 

Aesenic  in  Malt  : 

(Tattersall),  26  ;  (Niven),  596-9,  613-6  ;  (Hope), 
1078-1085 ;  (Salamon),  1474-1492 ;  (Jones), 
1761-7;  (Luff),  2988-2992;  (Miller),  3241- 
3251,  3274,  3381  ;  (Sergeant),  4128  ;  (Scudder), 
4316  ;  (Bell),  4524-4532.  4570  ;  (Stevenson), 
2511-2;  (Estcourt),  3982-7  ;  (Brown),  6709- 
6710,  6768  ;  (Hooper),  7S80a-2.  Liability  to 
contain  arsenic  unknown  before  epidemic  (Sala- 
mon), 1496-1500.  No  arsenic  in  malt  dried 
with  anthracite  (Stopcs),  8213-8.  Malt  need 
not  contain  arsenic  (Salamon),  1347,  1479  ; 
(Baird),  7704-6.  Can  be  rendered  practically 
free  (O'Sullivan),  5788-5790.  Ways  in  Avhich 
arsenic  in  malt  is  being  reduced  (Earp),  7171. 

Products  of  combustion  must  pass  through  malt 
to  get  flavour  (Salamon),  1482  ;  (Taylor),  5682  ; 
(Lovibond),  7071  ;  (Baird),  7689-7697,  7766- 
7771  ;  (Stopes),  8142-8151,  8171.  Anthracite 
gives  cleaner  flavour  than  coke  (Earp),  7036. 
Some  brewers  prefer  flavour  of  coke-dried  malt 
(Taylor),  5576.  Satisfactory  flavour  without 
exposure  to  fumes  possible  (O'Sullivan),  5853-5  ; 
(Earp),  7125-7154.  Malt  should  be  dried  with 
out  fumes  (Estcourt),  4123.  This  would  mean 
great  expense  (Salamon),  1484.  Fumes  do  not 
pass  through  German  malt  (Lovibond),  7071  ; 
(Baird),  7687-8  ;  (Hehner),  7918-7923. 

Ai'senical  malt  w^hich  cannot  be  sold  (O'Sullivan). 
5780-5,  5792. 

Sampling  malt  (Groves),  1572  ;  (Taylor),  5737-9. 
Quantity  necessary  for  testing  (O'Sullivan), 
5863-5.  Malt  examined  for  arsenic  before  pur- 
chasing (O'Sullivan),  5881.  Now  tested  by 
maltsters  (Taylor).  5552-5563.  Need  for  stan 
dard  "  test  for  arsenic  in  malt  (Taylor),  5603-4, 
5717-30  ;  (O'Sullivan),  5866-5872  ;  (Earp), 
7183-4. 

Preparation  of  : 

System  of  malting  described  (Taylor),  5451-5528  ; 
(Baird),  7664-7771.  Changes  in  consequence  of 
discovery  of  arsenic  (Earp),  7089-7 168.  Tempera- 
ture of  malting  (Taylor),  5473 ;  (Lovibond), 
7077-8.  Duration  of' kilning  (Taylor),  5517. 
Pneumatic  malting  in  England  no  advantage  as 
regards  arsenic  (Taylor),  5663-5680.  Being 
adopted  at  Burton  (()'Sullivan'i,  5878.  Not  so 
satisfactory  as  kiln  (Baird),  7676. 

Black  Malt  : 

Roasted  in  cylinders  without  exposure  to  fumes 
(Taylor),  5654,  5661-2;  (Baird),  7758  ;  (Lovi- 
bond, 7079. 

Brown  Malt  : 

Dried  Avith  Avood  (Taylor),  5654-5  ;  (O'Sullivan), 
5857-9. 

Brushing  and  Screening  of  .Malt  : 

Brushing  reduces  aniount  of  arsenic  (O'Sullivan), 
5743,  5793-4  ;  (Brown),  6710,  6770 ;  (Earp), 
7105-6.  Should  remove  all  arsenic  (Stopes), 
8159,  8173-5.  Desirable  apart  from  arsenic 
(0'Sullivan\  5846-7.  Brushing  by  Newcastle 
i3rewery  Co.  (Lovibond),  7057-9.  Required  by 
Manchester  Brewery  Co.  before  epidemic  (Deakin), 
3887-3890.  Malt  bought  brushed  and  screened 
(Bhmdell),  5031-2.  Brushing  being  adopted  at 
Burton  (O'Sullivan),  5779 ;  at  Threlfall's 
Brewery  (Tomson),  3169.  Screening  already 
done  (Tomson),  3166. 

Description  of  process  (Taylor),  5462-5515  (Lovi 
bond),  6970-3. 

Brushing  should  be  done  by  brewer  not  by  maltster 
(Taylor),  5578-5582  ;  (O'Sullivan),  5849  ;  (Earp), 
7190;  (Stopes),  8175. 

Distillers  malt  not  brushed  or  screened  Baird), 
7722-5. 
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MALT — continued. 

Malt  Culms  or  CoMEiNGa  : 

More  arsenic  in  culms  than  in  inalt  (Lovibond). 
70-J].    None  found  in  (Lovibond),  6964. 

Used  to  feed  stock  (Lovibond),  7040 ;  (Ready, 
8088  ;  (Taylor),  5587-5590.  Exported  as  cattle 
food  (Raird),  77i;6-8.  Not  in.iiirious  to  stock 
(Read),  8114. 

Malt  Dust  : 

Formation  of  (Niven),  670-5  ;  (Taylor),  5548,  5594. 

Arsenic  in,  (Niven),  815-822  ;  (SalamGn\  1477: 
(O'Sullivan),  '5775  ;  (Lovibond),  6964,  7038- 
7041.  Not  used  to  feed  stock  (Lovibond),  7040  ; 
(Head),  8109.    Not  tested  (Taylor),  5566. 

See  also  Fuels,  Guarantees. 

MEDICAL  OFFICER  OF  HEALTH  : 

Powers  of,  with  regard  to  arsenical  beer  (Niven),  796- 
811  ;  (Tattersall),  296-310.  Under  Public  Health 
Acts  to  obtain  destruction  of  beer  (Tattersall), 
259-260  ;  (Hope),  975-6,  1023-1032  ;  (Reid), 
1890-3,  1921  •  (Estcourt),  4046-7,  4051-4069. 
Could  not  be  used  at  a  brewery  (Niven),  741-8. 
Might  possibly  (Tattersall),  308-310. 

Should  be  informed  of  cases  of  sickness  in  hospitals 
(Niven),  830-842.  Should  be  informed  of  out- 
breaks of  non-notifiable  illness  (Tattersall),  28, 
279-287. 

Of  Garston.  took  no  action  regarding  Rostock's 
sugars  (Williamson),  7323-4. 

See  also  Epidemic,   Food  and   Drugs  Acts, 
Official  Control. 

MINERAL  WATERS.   See  Foods. 

iNEURITIS  : 

Not  hitherto  separately  recorded  by  Registrar- 
General  as  cause  of  death  (Tatham),  2540.  Classi- 
fication of  deaths  from,  2525-2550  ;  of  deaths  in 
1900,  2530  ;  deaths  from,  increased  in  1899  (Tat- 
ham), 2527-9. 

See  also  Ai.roHOLic  Neuritis. 

NICHOLSON  AND  CO.: 

Statement  presented  to  Commission,  page  97  ; 
explanations  by  (Tattersall),  35-40,  80,  111-141. 

Sulphuric  acid  output  of  the  firm  (Tattersall),  127  ; 
use  of  acids  in  Rostock's  sugars  (Tattersall),  7  ; 
(Hope),  1131-4. 

Arsenic  in  Nicholson  acid  (Tattersall),  12  ;  (Dixon), 
3430-3444,3451-3460  ;  (Salamon),  1264  ;  (Tunni- 
cliffe),  2635-8  ;  (Delepine),  4876  ;  (Rrown),  6709, 
6711-6736. 

•OFFICIAL  CONTROL    in  respect    of  Poisonous 
Substances  in  Peer  and  Food. 

See  Food   and   Drugs  Acts,  Guarantees, 
Medical  Officer  of  Health. 

Provision  needed  for  continuous  scientific  in- 
vestigation of  food  stuffs  (Tattersall),  28.  Stricter 
supervision  over  their  manufacture  necessary 
(Hope),  1135,  1155.  Government  inspection  and 
supplementary  inquiries  by  sanitary  authorities 
of  large  towns  advocated  (Hope),  1136.  Local 
authority  might  be  given  {towers  as  regards 
beer  (Reid),  2210. 

Official  inspection  of  chemical  works  as  to  poisons 
advocated  (Tattersall),  269-270  ;  of  sugar  fac- 
tories (Stein),  5186-7. 

Purchaser  of  chemicals  should  be  obliged  to  state 
if  required  for  food  (Hope),  1221.  All  poisonous 
substances  should  be  labelled  (Tattersall),  28; 
(Niven),  865-881;  (Hope),  1211-8,  1225. 
Arsenical  sulphuric  acid  should  be  labelled 
•(Hehner),  7938-9. 


OFFICIAL  CONTROL,  &LC.--continued. 

Official  "  standard  "  tests  needed  for  arsenic  in 
beer  (Reid),  2075  ;  (Estcourt),  4035,  4096- 
4110;  (Delepine),  5318;  Lovibond.  7047; 
(Hehner),  7940  ;  (O'SuUivan),  5866-5872,  5909, 
■ .,  ;  5917  ;  (Brown),  6874,  6919  ;  and  in  beer 
ingredients  (Taylor),  5603-4,  5717-5730 ; 
(O'Sullivan),  5866-5872  ;  (Earp),  7183-4  ;  (Gar- 
ton),  6204-9.  Authority  by  which  they  might 
be  fixed  (O'Sullivan),  5918-5931  ;  for  ingredients 
might  be  Board  of  Inland  Revenue  (Garton), 
6210-1  ;  Board  of  Reference  (Brunton),  5987- 
5996,  6008-6014  ;  (Read),  8076,  8089-8098. 

General  recommendations  as  to  administration  in 
respect  of  arsenic  in  food  (Brown),  6938,  Appen- 
dix No.  15. 

ORGANIC  MATTER  OF  BEER  : 

Considerations'  as  to  possible  combination  of 
arsenic  with  organic  matter :  (Niven),  623-5  ; 
(Salamon),  1365-1377,  1508-1520;  (Stevenson), 
2304-5  ;  (Luff),  2862-4  ;  (Miller),  3364  ; 
(Mann),  3823  ;  (Delepine),  5228-5234,  5300 ; 
(Brunton),  5944,  5965-7  ;  (Brown),  6761, 
0787-6790  ;  (Hooper),  7796  ;  (Hehner),  7996-9, 
8043-8054. 

Some  organic  compounds  of  arsenic  would  not 
react  to  Reinsch,  but  would  to  Marsh  test  (Hehner), 
8003. 

Destruction  of  organic  matter  when  testing  for 
arsenic,  see  Tests. 

OXIDE  OF  IRON: 

Arsenic  in  (Hehner),  8015  ;  used  in  bloater  paste 
and  chocolate,  8018. 

PERMISSIBLE  ARSENIC  IN  BEER  OR  FOOD  : 

Opinions  as  to  (Tattersall),  271-7  ;  (Reid),  2078- 
2083,  2090  ;  (Delepine),  5306-9  ;  (Stevenson), 
241.3-8  ;  (Mann),  3797,  3818-3820  ;  (Sergeant), 
4164. 

PHOSPHATES  : 

Phosphate  of  soda,  liable  to  contain  arsenic  (Niven), 
542  ;  (Stevenson),  2381  ;  (Tunnicliffe),  2813- 
2839  ;  (Kirkby),  3691  ;  (Hehner),  8014  ;  (Briant), 
7289-7292. 

Phosphate  as  manure  contains  arsenic  (Blundell), 
5063  ;  which  may  be  taken  up  by  roots  (Blundell), 
5064-5072  ;  not  so  (Read),  8082-7  ;  risk  negh- 
gible  (Stopes),  8155. 

"  PHOSPHOCITRIC  "  ACID. 

Liability  to  contain  arsenic  (Niven),  535.  ,  ' 

PHOSPHORIC  ACID  : 

Arsenic  in  (Stein),  5188-5196;  (Davis),  6381, 
much  arsenic  in  sample  used  for  sugar  refining 
(Davis),  6453-6465. 

PIGMENTATION  : 

As  a  symptom  of  poisoning  by  arsenic  and  observed 
during  epidemic  (Reynolds),  342,  411-3  ;  (Hope), 
1096-8  ;  (Stevenson),  2248,  2264,  2273-2280 ; 
(Luff),  2848,  2875,  2885  ;  (Kelynack),  3499  ; 
(Mann),  3728,  3816  ;  (Bury),  4415;  (Brunton), 
5942  ;  (Raw),  6292  ;  cases  without  pigmentation 
freiiuent  (Mann),  3750-1  ;  two  kinds  of  arsenical 
pigmentation  (Raw),  6325. 

See  also  Addison's  Disease. 

POST-MORTEM  EXAMINATIONS  : 

In  Manchester  cases,  where  viscera  tested  for  arsenje 
(Stevenson),  2219-2260  ;  (Mann),  3782-3  ;  (Dele- 
pine), 5314. 
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ROVAL  COMMISSION  ON  ARSENICAL  POISONING: 


POULTRY : 
Use  of  arsenic  in  fattening  (Stevenson),  2353-6. 

PRESERVATIVES  IN  BEER : 

Sanction  of  Inland  Revenue  to  use  of  (Primrose), 
6568-6570 ;  use  of  salicylic  acid  (Briant),  7232, 
7237-7244. 

Object  and  use  of  (Primrose),  6569  ;  (Briant),  7232- 
7245  ;  use  objected  to  (Stopes),  8265-8286.  Now 
tested  for  arsenic  (O'Sullivan),  5893-4. 
See  also  Sulphites. 

PRIMING : 

Amount  added  at  different  breweries  (O'Sullivan), 
5800-5810  ;  at  Groves  and  Whitnall's  (Groves), 
1560-5,  1603-1612  ;  at  Threlfall's  (Tomson), 
3017-3032  ;  at  Manchester  Brewery  Company's 
(Deakin),  3843-4. 

Regulation  of,  by  excise  (Spencer),  5336-5351  ; 
(Primrose),  6555-6  ;  limit  allowed  (Spencer), 
5332  ;  (Primrose),  6619  ;  may  be  exceeded  if  priming 
sugar  is  termed  "  wort  "  (Tomson),  3017-3024  ; 
(Spencer),  5393-5399  ;  duty  charged  on  (Primrose), 
6561-6. 

Object  of  (O'Sullivan),  5811-6;  not  unwholesome 
(Brunton),  5986. 

All  arsenic  added  in  priming  remains  in  finished 
beer  (Tattersall),  171-9  ;  (Salamon),  1288  ;  (Dele- 
pine),  5286-7  ;  amount  of  arsenic  added  in  priming 
(Groves),  1713-9. 

PROSECUTIONS  : 

Under  Sale  of  Food  and  Drugs  Acts,  in  respect  of 
arsenical  beer  (Blundell),  4973-4987  ;  (Tomson), 
3044  ;  in  Manchester  (Niven),  576-592  ;  in 
Lancashire  (Sergeant),  4128,  App.  X.,  Table  I.; 
in  Shropshire  (Reid),  1939-1941  ;  at  Nantwich 
?  (Bell),  4457  ;  in  Nottingham  (Hehner),  8034 ; 
in  Wales  (Bell),  4556-8  ;  at  Wolverhampton 
(Deakin),  3851,  3918-3925  ;  at  Rochdale  (Bell), 
4549-4555,  4559-4565,  4572-6  ;  (Marshall), 
5324-8  ;  (Hooper),  7856  ;  reference  samples 
tested  in  Government  Laboratory  (Hooper),  7856a  ; 
no  prosecutions  in  Liverpool  (Hope),  1195-7. 

Quantity  of  arsenic  which  should  entail  prosecution 
(Estcourt).  4113  ;  quantity  in  Lancashire  cases 
(Sergeant)  4171  ;  greater  than  that  entailing 
destruction  only  (Sergeant),  4175,  4203-4. 

See  also  Food  and  Drugs  Acts. 

PUBLICANS  : 

Reluctant  to  destroy  arsenical  beer  (Salamon),  1294-9  ; 
instance  of  delay  (Hope),  985-998.  ^ 

QUANTITIES  OF  ARSENIC  DETERMINED  : 

In  Beer  Prepared  with  Bostock  Sugar  : 

(Tattersall),  19,  41-5  ;  (Stevenson),  2470^  ;  Dele- 
pine),  Appendix  12  Table  T.  ;  (Scudder),  4298- 
4301  ;  (Hehner),  8025.  In  Manchester  (Niven), 
7246  •  (Luff),  2942-2962.  In  Liverpool  (Hope), 
1053-1071;  (Raw),  6313;  (Brown).  6709.  In 
Salford  (Delepine),  4859-4864.  In  I<ancashire, 
etc.  (Brown),  6707,  6937  ;  (Sergeant),  4128, 
Appendix  11,  Table  III.  In  Cheshire,  etc.  (Bell), 
4451^590.  In  various  boroughs  (Estcourt), 
'  3961,  3977-9,  Appendix  9.  In  Bostock  beer  sold 
in  1901  (Bell),  4457.  In  breweries  claiming 
rebate  classified  in  counties  (Hooper),  7857, 
7867-8.  Classified  according  to  months  of  brew- 
ing (Hooper),  7857. 

In  other  Beers : 

(Hooper),  7857,  Table  L,  note  7,  7864-6  ;  (Jones), 
1752,  1834-6  ;  (Deakin),  3909  ;  (Cowell),  5153  ; 
(Kirkby).  3630,  3647-9:  (Sergeant),  4128, 
4143-5,  Appendix  11,  Table  HI.  ;  (Delepine) 
Appendix  12,  Table  I. 


QUANTITIES  OF  ARSENIC  DETERMINED— conf 

In  other  Be^rs— continued. 

Arsenic  to  be  found  in  any  beer  by  severe^test 
(Miller),  3235 ;  (Scudder),  5302.  None"  in 
Munich  and  Vienna  beers  (Delepine),  4865,  5210  ; 
or  in  a  few  English  beers  (Delepine),  4866,  5210-2. 
None  in  half  a  litre  of  Newcastle  beer  (Lovibond). 
6974  6981. 

See  also  All-Malt  Beer. 

In  Malt  : 

(Sergeant),  2511-2:  (Estcourt).  3982-7;  (Bell), 
4570-1  :  (Brown),  6709,  6710,  6768  ;  (Hooper), 
7880a-7882. 

In  Bostock  Brewing  Sugars  • 
See  Brewing  Sugars. 

In  other  Brewintg  Sugars  : 

(Estcourt),  3988-i006  ;  (Brown),  6709  ;  (Hooper), 
7870,  Table  V.,  7888. 

In  Yeast  : 

(Estcourt),  4026  ;  (Delepine),  5270,  Appendix  12, 
Table  V.  ;  (Brown),  6709. 

In  Hops  : 
(Delepine),  5290-1. 

REBATE  OF  DUTY : 

In  respect  of  arsenical  beer  destroyed  :  Claimed  at 
certain  breweries  ("Groves),  1677-1693;  (Cowell), 
5133-5143  ;  not  claimed  at  others  (Tomson),  3151- 
3  :  Deakin).  3947  ;  not  granted  if  beer  left  the 
premises  (Blundell),  5053-8 ;  (Cowell),  5136  ; 
(Spencer),  5368,  5439  ;  beer  tested  where  claimed 
(Primrose),  6651  ;  (Hooper),  7777. 

Powers  of  Inland  Revenue  to  grant  '^Primrose),  6625- 
6650 ;  (Spencer),  5360-5390.  Not  granted  on 
unsound  beer  returned  to  brewer  and  destroyed 
(Primrose),  6642,  6699-6701.  Granted  on  exported 
beer  (Spencer),  5371-5385. 

SACCHARINE : 

Prohibition  of,  in  beer  (Spencer),  5425-5432  ;  (Prim- 
rose), 6542. 

SELENIUM : 

Detection  of,  in  Nicholson's  acid  (Tunnicliffe),  2554- 
2572  ;  (Brown),  6709,  6737-6747.  None  found 
(Delepine),  5301.  Detection  in  Bostock  sugar 
(Tunniclifie),  2684-2701,  2724-7.  None  found 
(Salamon),  1458-9  ;  (Brown\  6748-6750  ;  (Hooper) 
7887.  Detection  in  beer  (Tunnicliffe),  2704-2728 
None  found  (Salamon\  1460  ;  (Luff),  2908-2921. 
Not  looked  for  (Miller),  3357-3362  :  (Jones),  1872. 

A  factor  in  the  epidemic  subsidiary  to  arsenic  (Tunni- 
cliffe), 2600-1,  2765-2773.  No  reason  to  suspect 
this  (Mann),  3821-2.  Poisonous  action  of  (Tunni- 
cliffe), 2737-2764.  No  knowledge  of  (Delepine), 
5304-5. 

In  Japanese  brimstone  (Tunnicliffe),  2554.  In  sul- 
phuric acid,  2575  ;  (Davis),  6499-6505  ;  (Dixon), 
3445-3450.  May  be  in  brimstone  acid,  but  not  in 
pyrites  acid  (Garton),  6175-6182.  Would  be 
removed  by  de-arsenication  process  (Brown),  6903-5. 
Acid  containing  selenium  need  not  have  unusual 
colour  (Brown),  6897-8. 

In  Norwegian  pyrites  (Dixon),  3466  :  (DavL«),  6498, 
6502-5.  In  flue  dust  of  acid  works  (Dixon),  3445- 
3450. 

Msthod  of  testing  for  (Tunnicliffe),  2678-2683,  2691- 
2701.  Selenium  mirrors  deposited  at  low  tempera 
ture  (Scudder),  4328. 

SEX: 

Of  persons  attacked  by  epidemic.   See  Epidemic 
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SODIUM  CARBONATE: 
Arsenic  in  (Hehner),  7927,  7982-3. 

SOOT : 

Arsenic  in  (Dele'pine),  5253-5262. 

SULPHATES : 

Arsenic  in  sodium  and  magnesium  (Kirkby),  3704-5. 
In  sulphates  used  in  brewing  (Briant),  7212-7228. 

SULPHITES : 

Largely  used  as  beer  preservative  (Primrose).  6568, 
Qsantities  employed  (Briant).  7232-5. 

Manufacture  of  sulphurous  acid  (Briant),  7233. 
Arsenic  in  sulphites  (Briant),  7233-5  ;  (Hehner), 
7927-8  ;  (Miller),  3303-6.  None  found  in  (Jones) 
1792. 

Presence  of,  in  beer,  preventing  detection  of  arsenic 
(Estcourt),  3971-6. 

SULPHUR : 

Arsenic  in  brimstone.    See  Sulphueic  Acid. 

Addition  of,  to  fire  of  malt  kiln  (Taylor),  5613-5633  ; 
of  hop  kiln  (Berry),  7595-8. 

SULPHURIC  ACID  : 

Price  of  different  kinds  of  (Salamon),  146 1-4: ;  (Morris), 
4818,  4833-6. 

Use,  diluted,  as  a  beverage  (Morris),  4810. 

Arsenical  acid  should  be  labelled  (Hehner),  7937-9. 
Acid  saturated  Avith  arsenic  may  be  sold  without 
declaration  (Davis).  6418-6421. 

History  of  manufacture  of  (Davis),  6381-6495.  Con- 
struction of  flues  (Stevenson),  2401-8  ;  in  German 
works  (Morris),  4691-8. 

Action  of  Glover  tower  (Davis),  63S3-6405.  Arsenic  in 
Tower  acid  and  in  Chamber  acid,  6381,  6388-6393. 
Arsenic  concentrated  in  Glover  tower,  6516-6520. 
Tower  acid  not  in  practice  de-arsenicated  ;  form  in 
which  arsenic  present  6381.  Arsenious  acid  de- 
posited on  cooling  but  arsenic  acid  not,  6426-9. 

From  Natural  Brimstone  : 

(Morris),  4639-i676  ;  (Davis),  6381^.  Qualities 
of,  6484  :  free  from  arsenic  (Davis),  6381,  6438- 
6440.  Is  not  de-arsenicated  (Morris),  4830. 
Liable  to  contain  arsenic  (Salamon),  1413-8, 
1423-5  ;  (Dixon),  3475. 

Arsenic  in  Japanese  sulphur  (Dixon),  3476.  In 
Sicilian  brimstone  (Morris),  4653-4664,  4751- 
4766  ;  (Davis),  6381. 

Preferred  for  sugar  manufacture  (Francis),  7343. 
Should  be  used  for  food  purposes  (Tattersill), 
.     20-21 ,  152-9  ;  (Reid),  2109,  2156-2170  ;  (Morri>s), 
4819. 

From  Spent  Oxide  : 
Free  from  arsenic  (Dixon),  3477  ;  (Scudder),  4307  9, 
4314-5.    Arsenic  in  (Morris),  4812-7  ;  4639- 
4676,  4703-4723;    (Davis,    6381.     Origin  of 
arsenic  (Davis),  6443-6452. 

From  Recovered  Sulphur  : 
(Dixon),  3475  ;  (Davis),  6483. 

From  Pyrites  : 
Most  pyrites  acid  used  up  at  pjace  of  manufacture 
(Davis),  6480-2.  Constitutes  bulk  of  German 
acid  (Morris),  4684-4700  ;  (Davis),  6487-6492. 
De-arsenicaiion  process  (Dixon),  3418  ;  (Davis), 
6428-6436.  Removes  arsenic  as  well  as  arsenious 
acid  (Davis),  6470-1.  Can  produce  acid  free 
from  arsenic  (Francis),  7375-6  ;  (Stevenson), 
2391.  Requires  constant  care  (Dixon),  3472  ; 
(Davis),  6381.  Difficulty  in  uniformly  de-arseni- 
cating  (Morris),  4665-4682,  4744-7.  Cost  of 
de-arsenication  (Morris),  4668-4674,  4678-4680  ; 
(Garton),  6171-2  ;  (Davis),  6407-9.  ' 


SULPHURIC  ACm-contmued. 
From  Fyuites— continued. 
With  precautions  may  be  used  by  sugar  manufac- 
turers (Salamon),  1426-1433  ;  (Garton),  6111- 
6139  ;  (Francis),  7338-7352  ;  (Davis),  6524-5. 
Mines  supplying  pyrites  (Dixon),  3416.    Arsenic  in 
different  ores  (Dixon),  3461-5  ;  (Scudder),  4312  ; 
vDavis),  6381.    Pyrites  ores  lately  more  arsenica 
(Davis),  6394-6400. 

Synthetic  Process  : 
(Stevenson),  2398. 

"Sulphur   Acid,"    "Brimstone   Acid,"   "  Stonh 
Acid,"  "  B.O.V.,"  "R.O.V.": 

Trade  meanings  of  (Tattersall),  23-5  ;  (Morris 
4701-2,  4712,  4733-5,  4775-4784;  (Davis), 
6381,    647  2-3.    Pyrites    acid    represented  as 
"  Brimstone  acid  "  (Francis),  7338-7341,  7370-4. 
See  also  Glucose,  Selenium. 


SUSCEPTIBILITY  TO  ARSENIC  : 

Individual  susceptibility  (Tattersall),  19-20  ;  (Rey- 
nolds), 371-4  ;  (Niven),  608  ;  (Stevenson),  2410-11, 
2452-2465  ;  (Luff),  2965-2972,  2983-4  ;  (Kely- 
nack),  3528  ;  (Mann),  3798  ;  (Sergeant),  4128  ; 
(Delepine),  5307  ;  (Brunton),  5943  ;  (Raw),  6348. 
Cannot  be  fully  met  (Stevenson),  2412-8.  In  men 
and  women  compared  (Brunton),  5959-5960.  In 
children,  5961-2. 


SWEAT  : 
Arsenic  in  (Mann),  3735. 


SYMPTOMS  : 

During  epidemic,  general  account,  (Reynolds),  363- 
396  ;  (Luff),  2848-2858,  2865-2937  ;  (Kelynack), 
3484.  Clinical  differences  between  earlier  and 
later  cases  (Tattersall),  8,  228-9  ;  (Kelynack),  3484  ; 
(Raw),  6292.  Different  types  (Reynolds),  370. 
Stages  of  poisoning  in  beer  drinkers  (Kelvnack), 
3548. 

Instance  of  rapid  development  of  (Kelynack),  3567  ; 
(Niven),  849-851.  EarUest  symptoms  (Niven),' 
688.    Duration  of  illness  (Reid),  2103. 

Catarrhal  :   (Kelynack),  3504-5. 

Erythromelalgia  :  (Reynolds),  341  ;  (Luff),  2848  ; 
(Brunton),  5942. 

See  also  Keeat'isis. 

Febrile  Attacks  resembling  enteric  fever  (Mann"' 
3781. 

Gastro-Intestinai.  ;  (Reynolds),  420-4  ;  (Stevenson), 
2285-8;  (Kelynack),  3527  ;   (Mann).  ?729. 

Heart  :  See  Heart. 

Herpes  :     (Reynolds),  341  ;     (Kelynack),  3506-7  ; 
(Brunton),  5942. 

Huskiness  :  (Luff),  2871-4. 

Liver  :  See  Liver. 

Mental  :  (Reynolds),  459  ;  (Bury),  4400. 

Muscular  Tenderness  and  Atrophy  :  (Luff),  2857  • 
(Bury),  4394-4405.  More  marked  than  i'n  alco- 
holic neuritis  <Mann),  3799-3802. 

Neuritis  :  (Niven),  470.   See  Alcoholic  Neuritis. 

(Edema  :   (Kelynack),  3615-3621  ;  (Brunton),  5942. 
Skin  :   (Niven),  692-4  ;   (Luff),  2891  ;  (Kelynack). 
3512-3  ;  (Bury),  4366.   See  Pigmentation. 

Relapse  :  Return  of  symptoms  though  no  fresh 
arsenic  taken  (Raw),  6327-6333. 

SYRUP,  GOLDEN  AND  TABLE:   {See  Foods.) 
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TARTARIC  ACID: 

Liable  to  contain  arsenic  (Kirkby),  3704  ;  (Davis), 
6423.    Quantity  of  arsenic  in  (Briant),  7246-8.  ' 

TESTS  FOR  ARSENIC : 

Different  tests  compared  (Stevenson),  2475  ;  (Luff), 
2993-3006  ;  (Delepine),  4928-4932  ;  (0 'Sullivan), 
5819-5S25  ;  (Mann),  3803-9  ;  (Scudder),  4320  ; 
(Bell),  4577-4584.  Being  investigated  by  Societies 
of  Chemical  Industry  and  Public  Analysts  (Salamon) 
1471-3  ;  (Hehner),  7941-3,  8002-7.  Uncertainty 
of  results  obtained  by  different  methods  (Kirkby), 
3639.  Arsenic  in  beer  often  understated  (Brown), 
6761-3.    {See  also  Analysts.) 

Organic  matter  of  beer  should  be  destroyed  (Brown). 
6832.  Not  necessary  (Hooper),  7796";  (Hehner), 
8043-8056. 

"  Standard  "  tests  for  arsenic  advocated.  (See  Official 
Control.) 

GuTZEiT  Test  : 

(Stevenson),  2475  ;  (Kirkby),  3630.  Advantages 
claimed  for  (Kirkby),  3650-3685. 

Maesh  Test  : 

Advantages  of,  for  beer  (Hehner),  7944.  Vse  of, 
at  Government  Laboratory  and  delicacy  (Hooper), 
7871-7.    Objections    to   (Hooper),  7822a-3. 

"  Minimetric  "   application   of   (Scudder),  4268- 
I  ,  4330.    Use  of  hydrogen  from  outside  source, 
4271.    Method  would  remove  all  arsenic  even 
if  in  cacodyl  (Scudder),  4289-429G. 

Reinsch  Test  : 

Quantitative  modification  of  (Jones),  1793-1803  ; 
Appendix  6  (Reid),  2066-2072.  Quantitative 
use  of,  by  comparing  sublimates  (Delepine), 
4928-4932,  5208-9,  5217-5225;  (Tattersall), 
288-295. 

Application  of  (Luff),  3002-6  ;  (Brown),  6757-8, 
6881-6895  ;  (Miller),  3283-3290,  3350-4; 
Sensitiveness  in  beer  and  water  compared  (Miller), 
3229-3233,  3319-3324  ;  (Delepine),  5227  ; 
(Estcourt),  3963  ;  (Brown),  6879. 

Reinsch  Test  Advised  by  Brewers'  Expert  Com- 
mittee : 

(Salamon),  1318-1329,  1534-8  (Stevenson;, 
2475  ;  (Scudder),  4321.  Provisional  only  (Sala- 
mon), 1318,  1525  ;  (Stevenson),  2492  ;  (Luff), 
2978,  2986.  Delicacy  of  (Salamon),  1329  ; 
(Stevenson),  2493  ;  (Luff),  2981  ;  (Miller),  3223-8, 


TESTS  FOR  AlXSEmC-continued. 

3261,  3307-3315;  (BrOwn),  6878.  Used  at 
breweries  (Groves),  1732  ;  (Blundell),  4988  ; 
(Tomson),  3059.  Beer  passing  it  condemned  by 
Public  Analysts  (Miller),  3401. 

Estimation  of  Sitlphide  of  Arsenic  : 

In  beer  after  destruction  of  organic  matter  (Brown) 
6759,  6790-6830.    Method  adopted  by  Govern- 
ment Laboratory  in  1901  (Hooper),  7777-7796  ; 
Without  destruction  of  organic  matter  in  beer 
7778-7796.    Delicacy  of  method  (Hooper),  7814- 
7839.    Pure  beer  with  added  arsenic  differs  to 
test  from  beer  brewed  with  arsenic  (Brown), 
6804-6830.    No  alteration  made  by  fermenta- 
tion if  arsenious  or  arsenic  acid  added  (Hooper),. 
7796.    Would    not    recover   cacodyl,  7806-8.' 
Method  tested  with  malt  worts  and  malt  (Hooper) 
7791-5. 

Solubility  of  sulphide  of  arsenic  (Hehner),  7966. 

TIED  HOUSES : 

System  of,  facilitated  withdrawal  of  arsenical  beer 
from  pubhcans  (Lovibond),  7016.  Would  be  re- 
fused warranty  by  brewer  (Hope),  1163. 

TOLERANCE  OF  ARSENIC  : 

Given  medicinally  (Stevenson),  2452  ;  (Delepine),  5307. 
During  epidemic  (Tunnicliffe),  2793-2799  ;  (Luff), 
2894-5  ;  (Kelynack),  3529  ;  (Delepine),  5307  ;  (Raw), 
6348. 

See  also  Suscfptipility. 
URINE  : 

Arsenic  in  (Kelynack),  3571  ;  (Mann),  3731-3  ; 
(Raw),  6336-6340. 

YEAST :  . 

Affinity  of,  for  arsenic  ( i'attersall),  26  ;  (Niven), 
627-638  ;  (Salamon),  1363-4  ;  (Stevenson),  2513- 
5  ;  (Miller),  3369-3379  ;  (Sergeant),  4130-8  ; 
(Delepine),  5270-5285  ;  (Hooper),  7846-7852, 
Arsenic  causing  degeneration  of  (Niven),  698,  738- 
750.  In  implicated  brews  had  normal  appearance 
(Tomson),  3196-9.  Might  contaminate  ginger- 
beer  (Sergeant),  4135-8.  Did  contaminate  certain 
beers  (Hooper),  7857. 

Interchange  of,  between  breweries  (Blundell),  5046.. 
Arsenic  in  Chinese  yeast  (Delepine),  5279. 

Yeast  Foods  :  Nature  of,  and  use  in  brewing  (Briant), 
7289-7291  ;  now  required  to  be  free  from  arsenic 
(Briant),  7292. 


MEMORANDA. 
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MEMORANDA. 


I.— Table  of  Equivalents  op  PARTS  PER  MILLION  amd  GRAINS  PER  GALLON  and 

GRAINS  PER  POUND,  respectively. 


Parts  per  Million. 

Equivalent  to  Grains 
per  Gallon. 

Equivalent  to  Grains 
per  lb. 

048 

•0033  = 

-0003 



30  0  0 

■05 

■0035 

-00035 

•057 

■004      =  ^ 

-0004 

•064 

•0045 

-00045 

•071 

•005      =  ^iff 

-0005 

•083 

•0058 

•00058 

•095 

•0066    =  T*o 

•00066 

■1 

•007 

•0007 

143 

•01        =  ih> 

-001 

1 

1  uoo 

•177 

•0124 

•00124 

•19 

•013  = 

-0013 

•22 

•015 

-0015 

•286 

•02       =  ^ 

-002 

■39 

•027 

-0027 

•476 

•033      =  ^\ 

-0033 

« 

■& 

•035 

-0035 

•571 

•04       =  ^ 

-004 

•714 

•05       =  ^5 

-005 

•893 

•062  = 

•0062 

lid 

1-0 

•07 

•007 

1-19 

•083      =  ^ 

-0083 

— 

1^43 

•1  =1^ 

•01 

1-79 

•125      =  1 

•0125 

s\ 

2-38 

•166      =  i 

•0166 

1 

C  0 

£•86 

•2         =  i 

•02 

_L 
r>o 

3^57 

-25       =  i 

-025 

_L 
40 

4^76 

•33       =  i 

-033 

_L 

30 

7-14 

•5         =  * 

-05 

JL 
•10 

9^52 

■66       =  t 

-066 

JL 
15 

10-7 

•75       =  1 

•075 

14-29 

1-0 

•1 

21-43 

1^5 

•15 

25-0 

1-75 

-175 

28-57 

2^0 

-2 

i 

35-71 

2^5 

.25 

1 

4 

42-86 

3-0 

.3 
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I. — Table  of  Equivalents,  &c. — continued. 


Parts  per  Million. 

Ecjuivalent  to  GrEins 
per  Gallon. 

E<|ui  valient  to  Grains 
per  lb. 

71-43 

5-0 

•5 

142-87 

10-0 

1-0 

214-29 

15-0 

1-5 

285-71 

20-0 

2-0 

357-14 

25-0 

2-5 

428-57 

300 

3-0 

571-43 

40-0 

4-0 

714-29 

50-0 

5-0 

857-14 

60-0 

6-0 

1000-0 

70-0 

7-0 

MEMORANDA. 


379 


II.— MISCELLANEOUS. 


■   1  gallon  =  8  pints  =  4"54  litres  =  4, ')40  c.c. 

1  gallon  water  weighs  10  lbs.  =  70,000  grs.  =  4,.540  grammes. 

1  i)int=-567  litre  =  567  c.c. 

1  litre  =  "22  gallon=l'76  (say  Ij)  pints. 

1  Vitre  water  weighs  1,000  grammes  =  2"2  lbs.  =3.")i  ozs. 

100  c.c.  =  022  gallon  =  '176  pint  (say  ^  pint). 

A  barrel  of  beer  =  ;i6  gallons  =  163"44  litres. 

A  quarter  of  malt  =  8  bushels  =  8  x  42  lbs.  =  336  lbs. 

PerceiLfaye  of  Glucose  (or  other  brewing  sugar)  means  the  weiglit  of  glucose  per  cent,  of  the  total  materials 
(malt  plus  glucose,  &c.)  used. 

E luiv'tlent  of  Glucose  (or  other  brewing  sugar)  tu  Malt. — For  Excise  purposes  28  lbs.  of  cane  sugar,  or  32  lbs. 
solid  glucose  or  saccharum,  are  deemed  equivalent  to  1  liusliel  (42  lbs.)  of  malt. 

Pi'imiiui. — Excise  allows  priming  up  to  \h  per  cent,  by  volume  (or  half-gallon  per  barrel)  of  a  syrup  of  specific 
gravity  not  exceeding  1,150. 

To  ascertain  weight  of  sugar  corresponding  to  a  given  quantity  of  priming  solution,  divide  the  excess  degrees 
)f  specific  gravity  above  1,000  by  38'6  ;  result  is  lbs.  of  sugar  per  gallon  of  priming  solution. 

Tims  the  maximum  weight  of  sugar  allowed  as  priming  per  barrel  (half  gallon)  would  be  i  x       =  ]  -94  lbs. 

Tnis  maximum,  1*94  lbs.  per  barrel,  is  equivalent  to  the  addition  of  "054  lb.  priming  sugar  per  gallon  of  beer. 
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LIST    OF    \V  I  T  N  E  S  S  E  S,  1902-3. 


Day. 

Name. 

Questions. 

Pages. 

1  Q 

xvEYNOLD.b,  JlilllG.st  o.,  M.D.,  I.K.C.P.,  ASSlStiint  xnV- 

sician  to  the  Manchester  Royal  Infirmary ; 
Visiting  Medical  Officer  to  the  Manchester 
Workhouse  Infirmary.  {Recalled) 

i 

8287- 

-8462 

1- 

-8 

ly 

Angell,  Arthvir,  Consulting  and  Analytical  Chemist ; 
Public  Analyst  tor  the  County  of  Hants,  &c. 

8463- 

-8627 

8- 

-13 

oMiTH,  rj .  jnammonu,  m.k.c.s.,  l.k.c.f.,  Assistant 
Commissioner.  {In  reference  to  Halifax  In- 
quiries) 

8628- 

-8847 

14- 

-29 

Zl 

± uuMii'boJN ,  vjeo.  c,  iriaudgei  to  iviessrs.  vvniiaiiers 
Brewery,  Halifax 

8848- 

-9089 

32- 

-37 

Zl 

Neech,  James  T.,  m.d.,  d.p.h.,  Medical  Officer  of 
Health  of  the  Borough  of  Halifax 

9090- 

-9265 

37- 

-42 

21 

Buckley,  F.,  Managing  Director  of  Messrs.  Webster 
and  Sons'  Brewery,  Halifax 

9266- 

-9419 

42- 

-45- 

21 

WoRSiCK,  A.,  Maltster,  of  Elland,  Yorks 

9420- 

-9490 

45- 

-47 

99 

w  ooDYATT,  •}  onn  r .,  m.r.c.s.,  L.E.c.r.,  Mtfucai  utucer 
at  the  Halifax  Union  Poor  Law  Hospital 

9491- 

-9653 

48- 

-54 

22 

Thomson,  William,  Consulting  and  Analytical 
Chemist,    Manchester  ;    Public   Analyst  for 
.Stockport 

9654- 

-9815 

54-62 

99 

j?AiKL.i!ji,  j-iiumas,  v^onsuiimg  anu  Anaiyucaj. 
Chemist  and  Public  Analyst,  Leeds 

9816- 

-9923 

62- 

-66 

MoULTON,  J.  Fletcher,  k.c,  m.p.,  f.r.s..  Chairman  of 
the  Expert  Committee  of  the  Manchester 
Brewers'  Association 

9924- 

-9963 

67- 

-70 

23 

Salamon,  Alfred  Gordon,Consulting  and  Analytical 
Chemist ;  Member  of  the  Expert  Committee  of 
the  Manchester  Brewers'  Association.  {Recalled) 

9964- 

-10091 

71- 

-77 

24 

Hehner,  Otto,  Consulting  and  Analytical  Chemist ; 
Public  Analyst  for  Nottinghamshire,  West 
Sus.sex  Derby,  &c. ;  Chairman  of  the  Joint 
Committee  of  the  Societies  of  Public  Analysts 
and  Chemical  Industry  on  Tests  for  Arsenic. 
{Recalled) 

10092- 

-10225 

78- 

-83 

24 

Chapman,  Alfi-ed  C,  r.c.s.,  Consulting  Brewers' 
Chemist,  &c. ;  Hon.  Sec.  of  the  Society  of  Public 
Analysts,  Member  of  the  Joint  Committee  of 
the  Societies  of  Public  Analysts  and  Chemical 
Industry  on  Tests  for  Arsenic. 

10226- 

-10372 

83- 

-89 

24 

Del^pine,  Sheridan,  m.b.,  cm..  Professor  of  Patho- 
logy at  the  Owens  College,  Manchester.  {Re- 
called) 

1037o~ 

-10439 

89- 

-98 
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Day. 

Name. 

Questions. 

Pages. 

25 

Ling,  Arthur  R.,  Analytical  and  Consulting 
Chemist ;  Hon.  Sec.  of  the  London  section  of 

tilt,  out/ii'ty  oi  KjLiij I iiiK'cii  iin-iu&Li  y  y  xju-iuui  l»i 
the  Journal  of  the  Federated  Institutes  of 
Brewing 

10440- 

-10708 

1)8-169 

1 

I 
1 

25 

Beaven,  Edwin  S.,  Maltster,  of  Warnunstcr,  Wilts. 

10709- 

-10910 

109- 

-116 

9fi 

SsMTftl     TT      I-Ta  1  m>  1  rvii^l      \f  T?      <      T  13  P  P       \  titil CifflTl f 
OJVlllrl,     ±L.     XXdl  1 1  IliUULl,     M.IV.U.o.,    Xi.xv.^^.I.,  Al_.>ai.T>LrtilLi 

Commissioner.  (In  reference  to  Jiis  Report  on 
Arsenic  in  Foods,  &c.) 

10911- 

-11027 

116- 

i 

i 

-121 

27 

Lyle,  Charles,  Messrs.  Abram  Lylc  and  Co.,  Sugar 
Refiners,  &c.,  London 

11028- 

-11160 

122- 

126 

27 

Howell,  Reginald  ;  Messrs.  Stevenson  and  Howell, 
Chemical  Manufacturers  and  Merchants,  London 

11161- 

-11259 

126- 

-129 

27 

Overbeck,  Otto,  Brewery  Manager  and  I'^ood 
Manufacturer,  Grimsby 

11260- 

-11307 

129- 

-131 

27 

Walker,  Nor^is,  Manager  Messrs.Castell  and  Brown, 
London 

11308- 

-11361 

131- 

-132 

27 

Pronk,  E.  Itterson,  Messrs.  Pronk,  Davis  ;'.nd  Co., 
Colour  Manufacturers,  London 

]  1362- 

-11455 

132- 

( 

-135 

2 

Palmer,  A.  E.,  Messrs.  Palmer  Brothers,  Cake  and 
Biscuit  Manufacturers,  Bristol 

11456- 

-11496 

1^5- 

-136 

28 

LiTHiBY,  John,  LL.B.,  Assistant  Secretary,  Local 
Government  Board 

11497- 

-11653 

Idb- 

1 

1  A  O 

-!4o 

28 

Thorpe,  Thomas  E.,  c.b.,  f.r.s..  Principal  of  the 
Governm  en  t  Lai  )oratory 

11654- 

-11737 

148- 

-151 

of  Factories,  Home  Office 

11738- 

-11843 

-i 

151- 

-157 

29 

Primrose,  Sir  Henry  W.,  k.c.b.,  c.s.j..  Chairman  of 
the  Board  of  Inland  Revenue.  (Recalled) 

11844 

-11967 

158- 

-166 

29 

Allen,  Alfred  Henry,  Consulting  and  Analytical 
Chenust,  Public  Analyst  for  the  West  Riding 
of  Yorkshire,  the  City  of  Sheffield,  &c. 

11968- 

-12077 

166- 

-174 

29 

A''oelcker,  John  A.,  m.a.,  b.sc,  ph.d.,  Consulting- 
Chemist  to  the  Royal  Agricultural  Society  of 
England 

12078 

-12163 

l74- 

-180 

[    vi  ] 


LIST  OF  APPENDICES  TO  EVIDENCE,  1902-3. 


Appen- 
dix 
Number 

Subject  ok  Appendix. 

Pages. 

16 

Kat  Experiments. 

Report  on  Experimental  Investigations  upon  the  action  of  Arsenical 
Beer  and  other  Arsenical  Solutions  administered  in  large  quan- 
tities to  Rats.    By  Professor  S.  Delepine,  M  B.,  CM. 

See  Q.  10,374,  10,378-10,424. 

183 

-195- 

Epidemic  of  1900  and  Birth  Rate,  1901. 

Memorandum  on  the  Apparent  Relation  between  the  Outbreak  of 
Arsenical  Poisoning  in  Manchester  in  the  year  1900  and  the 
Drop  in  the  Birth  Rate  for  1901.    By  Mr.  J.  NivEN,  M  B. 

196 

-198 

16 

Malt  Kilns  in  Relation  to  Arsenic. 

199 

Memorandum  in  supplement  to  his  evidence  on  June  20th,  1902. 
By  Mr.  E.  S.  Beaven. 

See  Q.  10,713-34,  10,782-10,849. 

19 

Final  Report  of  Brewers'  Expert  Committee. 

Final  Report  of  the  Expert  Committee  appointed  by  the  Manchester 
Brewers'  Association ;  presented  by  Mr.  J.  Fletcher  Moulton, 
K.C.,  M.P. 

See  Q.  8,928-9,938,  10,025-10,035. 

201^ 

-205 

20 

Report  of  the  Joint  Committee  on  Tests  for  Arsenic. 

Report  of  the  Joint  Committee  of  the  Societies  of  Public  Analysts 
and  Chemical   Industry,  on  the  Detection  and  approximate 
Estimation  of  minute  quantities  of  Arsenic  in  Beer,  Brewing 
Materials,  Food-stuffs,  and  Fuels ;    presented  by  Mr.  Otto 
Hehner,  F.I.C,  and  Mr.  A.  C.  Chapman,  F.I.C. 
See  Q.  10,094-10,145,  10,226-98,  10,371-2,  10,469,  11,976,  &c. 

206- 

-207 

21 

Report  of  the  Inland  Revenue  Departmental  Committee. 

Report  of  the  Departmental  Committee  appointed  by  the  Board  of 
Inland  Revenue  to  specify  the  Ingredients  of  Beer,  and  the 
Materials  used  in  their  preparation   which  are  liable   to  be 
contaminated  by  Arsenic,  and  to  prescribe  tests  by  which  their 
freedom  from  Arsenic  may  be  ascertained;    presented  by  bir 
Henry  Primrose,  K.C.B.,  C.S.I. 

See  Q.  11,654-11,737,  11,896-11,967. 

208- 

-219' 

22  j 

r 

Report  on  Tests  for  Arsenic  in  Foods  and  other  Substances. 

Report  on  the  Methods  employed  in  Testing  for  Arsenic  various 
samples  of  Foods  and  other  substances  (not  including  Fuel) 
received  from  the  Commission.     By  Mr.  G.  McGowan,  Ph.D. 
and  Mr.  R.  S.  Finlow,  B.Sc. 

220- 

226- 
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Subject  of  Appendix. 


Report  on  Tests  for  Arsenic  in  Fuels. 

Report  on  experimental  work  done  in  connection  with  the  Estima- 
tion of  Arsenic  in  Fuel,  and  on  methods  employed  in  the 
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8287.  {Chairman.)  We  had  the  great  benelifc  of  evi- 
dence from  you  in  the  early  part  of  thi.s  Inquiry,  and 
we  should  like  now  to  hear  what  further  information 
continued  researches  of  your  own  enable  you  to  give  ? — ■ 
Since  I  was  here  last  I  have  been  looking  out,  of 
course,  extremely  carefully,  for  what  has  been  hap- 
pening in  the  ca.se  of  patients  with  neuritis,  not  only 
at  the  Poor-Law  Inlirniary  at  Crumpsall,  but  also  among 
out-patients  at  the  Manchester  Royal  Infirmary,  and 
I  may  say  that  I  have  had  a  great  opportunity  of  seeing 
a  large  number  of  patients.  As  regards  the  arsenical 
symptoms,  I  am  able  to  state  that  they  have  practically 
now  all  disappeared  in  Manchester — ^there  are  no  longer 
any  of  keratosis,  there  are  none  of  true  arsenical 
neuritis,  and  there  is  no  arsenical  pigmentation  to  be 
seen.  ^ 

8288.  That  is  patients  at  the  JManchester  Royal  In- 
lirniary out-patient  department  and  also  at  the  Manches- 
ter Workhouse  Infirmary  ?  Wliat  you  say  applies  to 
patients  in  both  those  institutions  ?  —  Yes,  to 
the  whole  of  the  Manchester  district.  And  I  would 
also  say  that  so-called  "  alcoholic "  dilatation  of  the 
heart  has  also  almost  entirely  disappeared  from  the 
Manchester  district.  Herpes  has  likewise  very  much 
diminislied,  and  even  the  pigmentation  which  one  used 
to  so  coniinoirly  associate  with  patients  with  vermin  on 
them  has  much  diminished.  It  still  occurs  in  very 
dirty  patients,  but  it  has  also  much  diminished. 

8289.  When  it  ocaurs  in  very  dirty  patients  you  do 
not  think  the  pigmentation  is  arsenical  ? — This  pigmen- 
tation used  to  be  supposed  to  be  always  due,  in  the 
pauper  class,  to  the  jiresence  of  vermin,  and  we  used 
to  see  a  very  great  deal  of  it.  We  see  some  of  it  still, 
but  nothing  like  to  the  same  extent,  which  looks  as 
though  some  of  it,  at  any  rate,  formerly  was  related 
to  arsenic.  It  has  not  all  dis^appeared,  but  it  has  vei'y 
much  diminished  even  with  those  patients. 

8290.  Can  pigmentation  due  to  vermin  be  mistaken 
for  arsenical  pigmentation? — It  is  almost  exactly  the 
same  to  look  at. 

8291.  By  external  appearance? — Yes. 

82d2.  Have  you  any  means  of  distinguishing  by  close 
washing  or  any  examination  of  the  skin  ? — I  do  not 
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know  of  any  at  all.  I  do  not  think  it  could  be  dis- 
tniguislied  ;  it  is  jji'^ctically  the  same  kind  of  pigmen- 
tation. Then  in  June  and  September  of  last  year  we 
did  see  a  few  cases  with  arsenical  symptoms,  but  on  in- 
quiry we  always  found  that  these  were  patients  who 
had  been  affected  during  the  epidemic  itself.  In  July 
I  saw  twO'  women  who  said  they  had  not  been  affected 
during  the  epidemic,  but  the  hair  of  both  of  these 
women,  examined  by  Professor  Dixon  Mann,  was 
shown  to  contain  considerable  quantities  of  arsenic, 
and  the  beer  that  one  of  them  had  been  drinldng  even 
in  September  contained  one-hundredth  of  a  grain  of 
arsenic  per  gallon.  Of  course,  that  is  comparatively 
speaking  nothing — a  very  small  amount. 

8293.  It  appeared  there  was  arsenic  in  the  hair? — 
Yes,  that  wais  present  in  both  of  these  women. 

8294.  We  hope  to  have  some  information  from  you 
(in  tliat  subject  later.  But  first  can  you  tell  me  if 
arsenic  appears  in  the  pigmentation  ?  Is  the  substance 
arsenic  found  in  the  pigmented  .skin  ? — I  believe  not, 
;ny  Lord.    It  is  not  arsenicah 

8295.  That,  of  course,  could  not  be  examined  gene- 
rally except  after  the  piost-mortem  ? — Not  easily,  but  I 
think  it  has  been  examined,  and  that  is  not  arsenical. 
That  is  really  one  of  the  ordinary  skin  pigmentis  such 
as  you  get  in  the  negro. 

8296.  Ill  scurf  rubbed  from  the  skin  of  pigmented 
paiients  is  arsenic  found? — It  is  found  in  the  scales  of 
skin  that  are  given  off  when  the  iskin  scales,  as  it  does 
in  many  of  these  cases  of  keratosis,  for  instance.  Arsenic 
has  been  found  in  the  scales. 

8297.  Especially  from  the  scales  coming  from  the 
parts  where  there  is  pigmentation? — ^Not  necessarily; 
no.  It  has  been  found  moTe  on  the  scales  from  the 
feet  and  the  bands.  On  the  palms  of  the  hands  and 
the  soles  of  the  feet  there  is  no  pigmentation,  and  yet 
the  scales  from  these  contain  a  considerable  quantity  of 
arsenic  in  arsenical  cases. 

8298.  And  the  nails  both  of  the  fingers  and  feet? — 
Those,  again,  have  been  found  to  contain  arsenia 

8299.  Have  you  any  measured  quantities  of  arsenic 
which  liave  been  determined  in  the  hair  ?— No,  my  Lord, 
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1  liave  not.  JLxaminatious  of  hair  have  been  done,  and 
the  results  simply  returned  to  me  as  "  considerable 
quantities "  or  "  traces,'  but  I  have  not  any  definite 
amount  at  all.  These  examinations  of  liair  have  been 
nearly  all  done  by  Professor  Dixon  Mann. 

8300.  Have  you  yourself  any  knowledge  of  arsenic  in 
the  hair  of  people  taking  no  arsenic? — It  is  a  difftcult 
thing  to  say  that  they  are  taking  no  arsenic.  I  have 
some  analyses  of  hair  which  Mr.  Scudder,  the  chemist 
in  Manchester,  gave  me  yesterday,  and  it  contains 
minute  traces  of  arsenic— something  like,  I  think, 
1-1 00th  of  a  grain  in  two  grains  of  hair. 

8301.  The  100th  of  ^a  grain  of  arsenic? — Yes,  in  two 
grains  of  hair. 

8302.  That  is  l-200th  of  the  weight  of  the  hair  ?— I 
have  his  figures  here  somewhere. 

8303.  That  would  be  enormous? — No;  it  is  '003  per 
cent. 

8304.  That  is  l-300th  per  cent.,  or  l-30,000th  of  the 
weight  1 — Yes. 

8305.  lhat  was  in  the  hair  of  a  healthy  person  not 
known  to  have  been  taking  arsenic  in  any  way? — Yes. 

8306.  Is  the  inquiry  so  far  advanced  that  we  can  say 
thai  arsenic  may  usually  be  found  in  the  hau-  or  in  the 
beard  of  ordinary  healthy  people  1 — -In  some  cases,  cer- 
tainly, but  not  in  all.  In  some  cases  it  is  certainly 
found  in  apparently  healthy  people. 

8307.  You  know,  no  doubt,  the  investigation  of  the 
French  chemist,  Gautier,  in  whiali  arsenic  in  consider- 
able proportion  is  found  in  the  thyroid  gland  of  healthy 
human  beings,  men  and  women? — I  know  all  those  re- 
searches. 

8308.  May  we  consider  it  proved  that  ar.senic  is  an 
essential  ingredient  in  the  thyroid  gland  ? — No,  my 
Lord,  I  should  not  like  to  bind  myself  by  Gautier's  re- 
searches. 

830D.  Does  Gautier's  investigation  go  so  far  as  to  say 
that  it  IS  found  in  every  case,  or  uhat  he  found  it  in 
certain  cases,  and  did  not  find  it  in  others? — I  think  he 
wished  to  make  out  that  it  was  practically  a  normal 
con.stituent ;  but  knowing  what  we  do  now  of  the  pre- 
valence of  arsenic  in  all  sorts  of  things,  I  think  it  is 
quite  possible  it  got  there  from  outside  sources  into 
the  body  in  the  cases  he  examined. 

8310.  {Sir  William  ChurcJi.)  I  should  like  just  to 
clear  up  one  point  with  regard  to  the  presence  of  arsenic 
ill  the  thyroid  gland.  What  would  be  your  opinion  on 
that?  Would  it  be  probable  or  improbable  that  arsenic 
might  remain  locked  up  in  the  thyroid  gland  for  a 
long  time  if  it  once  got  there  ? — I  should  think  that  it  is 
extremely  probable  it  would  do,  because  it  is  a  gland, 
of  course,  which  has  no  duct,  and  I  shoiild  tliinlt  it  is 
very  likely  il  might  get  locked  up  in  the  tissues  there. 

8311.  Do  you  know  anything  about  the  constitution 
of  the  thyroid  gland — whether  there  is  any  affinity  cf 
any  of  the  tissues,  or  their  excretions,  for  arsenic  ?  Can 
you  express  an  opinion  about  that? — ^I  should  not  like 
t'>  express  an  opinion  about  it,  but  I  know  Professor 
Inxon  Mann  has  been  examining  the  thyroid  gland, 
and  he  has  not  found  arsenic,  and,  of  course,  he  is  a 
most  thoroughly  reliable  observer, 

8312.  (Chairman.)  He  has  not  found  arsenic? — Mo. 
my  Lord.  I  think  tho  experiments  of  Gautier  ought 
to  be  taken  certainly  with  some  reserve  until  they  are 
cinrfirmed. 

8313.  (Sir  William  Church.)  Supposing  a  person  had 
either  medicinally  or  in  some  way  taken  arsenic  a  con- 
siderable time  before  tlie  thyroid  gland  was  examined, 
you  think  it  is  not  improbable  that  traces  of  arsenic 
might  be  found  in  it? — I  think  it  is  extremely  likely, 
and  especially  as  it  strikes  one  the  thyroid  gland  is 
probably  the  only  place  where  iodine  is  found  as  far 
as  I  know  in  the  body,  which  is  not  very  far  distant, 
of  cotuise,  from  arsenic. 

3314.  And  it  is  yet  an  open  question  whether  arsenic 
is  or  is  not  an  essential  ingredient  of  the  hair?— I  do 
not  think  it  is  an  essential  ingredient,  becattse  of  the 
numiber  of  blank  results  that  have  been  obtained.  Some 
of  those  restilts  I  can  give  you  in  a  few  moments  in 
speaking  of  beri-beri. 

8315.  Have  you  any  patients  left  at  Crumpsall  still 
suffering  from  paralysis? — ^Yes,  two,  and  these  are 
gradually  recovering.  Those  are  the  only  two.  We 
have  had  altogether-  at  Crumpsall  from  November  30, 
1900,  to  July  20,  1901,  thirty  deaths  ;  seventeen  were 
women  and  thirteen  men.    Of  those  ten  men  and  four 


women  were  also  found  to  be  suffering  irom  rapid  con- 
sumption. Of  course,  these  cases  do  not  include  those 
which  may  have  died  before  the  cause  of  the  outbreak 
was  known.  That  is  only  from  November  until  July. 
It  is  extraordinary  the  number  of  these  cases  that  have 
died  of  consumption — a  very  large  proportion — ten  out 
of  the  thirteen  men  and  four  out  of  the  .^;eventeen 
women. 

8316.  (Dr.  IVhitelcc/gc.)  Was  consumption  of  recent 
origin  in  those  cases  ? — That  one  cannot  say ;  one  finds 
often  old  consumption  in  these  pauper  cases ;  but  it 
certainly  looks  as  if  it  had  been  wakened  up.  Another 
interesting  point,  medically  at  any  rate,  is  that  the 
ascites  in  these  oases,  which  is  generally  supposed  to  be 
due  to  liver  disease,  we  found  to  be  due  to  tubercular 
peritonitis  in  a  very  large  number  of  cases. 

8317.  Tubercular  peritonitis  is  included  in  what  you 
call  consumption  ? — Yes. 

8318.  (Sir  William  Church.)  Just  merely  to  make 
what  you  said  to  Lord  Kelvin  quite  clear,  the  pigmenta- 
tion that  you  observed  both  during  the  period  that 
arsenical  poisoning  was  going  on  and  also  since,  hi\s 
been  generally  situated  on  those  parts  of  the  body  which 
are  most  subject  to  pigmentation? — No,  I  do  not  quite 
tliink  so.  It  has  not  been  the  pigmentation  situated  in 
the  same  places  as  Addison's  disease.  That  is  to  say, 
during  the  whole  epidemic  the  face  was  fairly  free.  The 
pigmentation  was  more  on  the  body,  beginning,  if  any- 
thing, below  the  neck. 

8319.  With  the  exception  perhaps  of  around  the  eyes, 
the  face  is  not  the  place  in  which  you  get  usually  pig- 
mentation from  other  causes  than  Addison's  disvase  ? — ■ 
I  see  what  you  mean.  That  is  so,  exactly.  But,  of 
course,  in  a  person  exposed  much  to  the  weather  you  get 
more  pigmentation  on  the  face  normally. 

8320.  Normally,  yes ;  but  in  most  arsenical  cases  the 
pigmentation  has  been  in  the  axilla?,  the  groins,  and  in 
those  jjarts  of  the  body  in  which  pigmentation  generally 
occurs,  from  whatever  cause  it  may  be? — Certainly. 

8321.  Since  1901,  your  experiences  of  neuritis,  and  of 
other  changes  which  have  been  referred  to  arsenic  in 
Manchester,  have  approximated  to  the  experiences  of 
other  large  towns  ? — I  should  imagine  so,  yes. 

8322.  You  still  have  met  with  cases  of  peripheral  neu- 
ritis attributable  to  alcohol  ? — That  brings  me  to  the 
next  point.  During  this  period  of  course  I  have  seen  in 
hospital  work,  and  also  in  private,  a  considerable  num- 
ber of  very  heavy  drinkers,  and  during  this  time,  in  the 
last  nine  months,  I  have  only  seen  two  cases,  and  those 
were  both  in  private,  where  there  were  symptoms  ot 
neuritis — two  isolated  cases.  One  was  a  cab  driver, 
who  drank  at  least  a  bottle  of  whisky  a  day ;  and  an- 
other was-  a  lady  that  I  saw  only  about  a  fortnight  ago, 
who  was  also  drinking,  as  far  as  we  could  make  out,  at 
least  a  bottle  a  day.  In  both  these  cases  there  were 
signs  of  neuritis.  In  the  cabdriver  there  were  pains  in 
the  limbs.  There  was  some  loss  of  power,  but  there 
was  no  wasting,  and  there  were  no  other  signs  at  all  of 
any  arsenical  poisoning,  and  I  do  not  think  that  he  took 
beer.  I  went  very  carefully  into  the  case,  and  I  think 
his  statement  that  he  always  took  whisky  was  quite 
true.  The  lady  was  bed-ridden,  and  certainly  took  no 
beer.  She  took  whisky  only.  In  her  case  the  symp- 
toms were  coming  on  rather  fast.  There  was  some 
v/astmg ;  there  was  distinct  loss  of  power,  although  she 
could  walk,  and  there  were  marked  pains  in  the  limbs. 
Again,  there  was  not  a  single  sign  of  any  other  arsenical 
symptom.  So  that  these  two  cases— and  there  have 
been  only  two  in  all  the  enormous  number  of  alcoholics 
I  have  seen  during  the  last  twelve  months— these  are 
the  only  two  cases  I  have  been  able  to  pick  out  in  which 
beer  drinking  could  be  excluded  absolutely,  and,  at 
the  same  time,  in  which  there  were  signs  of  peripheral 
neuritis.  So  that,  personally,  my  own  opinion  is  that 
alcohol  will  cause  peripheral  neuritis,  but  that,  con- 
sidering the  large  amount  of  spirit  taken  by  various 
people  in  this  country,  it  is  certainly  one  of  the  rarest 
diseases  if  unassociated  with  arsenic.  In  pure  beer 
drinkers  there  is  now  no  peripheral  neuritis  in  Man- 
chester. It  has  all  gone;  it  has  entirely  disappeared. 
You  never  see  a  case  in  the  hospital,  and  this  is  not 
only  my  experience,  but  it  is  the  experience  of  Dr. 
Dreschfeld,  Dr.  Bury,  and  others.  And  I  should  like 
to  add  that  Dr.  Graham  Steell  has  also  told  me  that 
he  has  not  lately  been  able  to  find  any  cases  of  "  alco- 
holic dilatation  of  the  heart,"  which  he  had  previously 
written  upon  to  a  large  extent,  and  which  for  many 
years — not  merely  during  1900 — was  common  in  Man- 
chester. 
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8323.  (Vr.  Whitelegge.)  Tliese  "  iilooholic  hearts," 
which  have  now  disappeared,  were  found  in  considerable 
numbers  ? — ^Yes. 

8324.  Did  they  occur  in  heavy  drinkers  only? — Yea, 
I  think  so,  speaking  from  my  own  experience,  of  course ; 
heavy  beer  drinkers. 

8325.  Did  they  occur  apart  from  neuritis  or  pigmen- 
tation ? — ^Some  of  them  did,  but  most  of  them,  if  care- 
fully examined,  had  neuritis. 

8326.  Have  you  any  records  of  this  condition  of  heart 
occurring  apart  from  alcohol — from  arsenic  derived  from 
other  sources  than  beer  ? — I  have  not ;  but  in  the  cases 
reported — in  Brouardel's  cases  at  Havre — the  same  con- 
dition occurred.  I  thinic  it  was  in  this  Havre  outbreak, 
where  the  poisoning  was  homicidal,  in  which  arsenic 
iiad  been  directly  administered,  that  Brouardel  describe.-; 
ffidema  occurring,  and  heart  failure,  and  so  on,  and 
the  dropsy  coming  on  also. 

8327.  You  mentioned  that  besides  thi.s  heart  con- 
dition, neuritis,  herpes,  and  pigmentation  have  very 
much  diminished,  and  even  the  pigmentation  attributed 
to  vermin  ? — Yes. 

8328.  What  significance  do  you  attach  to  that  ?  Do 
you  regard  it  as  meaning  that  the  arsenic  caused  a 
tendency  to  that  form  of  pigmentation,  or  that  what  wa  * 
truly  arsenical  poisoning  was  mistaken  for  the  other  ? — I 
think  that  a  great  deal  of  what  we  called  tlie  pigmenta- 
tion due  to  vermin  was  arisenical. 

8329.  But  do  you  think  that,  given  chronic  arsenical 
condition,  the  tendency  to  pigmentation  from  vermin 
woulil  be  increased? — 'I  cej-tainly  thinlc  so,  because  you 
get  a  double  irritation  of  the  skin  layers. 

8330.  In  the  case  of  herpes,  do  you  think  the  general 
distribution  of  arsenic  among  the  beer  drinking  public 
increa.ses  the  tendency  to  herpes  ? — I  think  it  frequently 
caused  a  great  deal  of  the  herpes. 

8331.  But  some  herpes  still  remains? — Certainly.  I 
should  not  like  to  say  all  lierpes  is  arsenical. 

8332.  I  only  want  to  be  clear  whether  you  meant 
that  arsenic  as  a  predisposing  cause  to  herpes  lias  now 
been  removed  ? — ^Certainly  it  has  been  removed.  The 
numiber  of  cases  is  now  quite  few.  Yon  occasionally 
meet  one  in  the  ordinaiy  way  in  hospital  practice, 
whereas  before  one  saw  quite  an  epidemic  of  them. 

8333.  Tlie  pigmentation  has  diminished  gi'eatly.  Will 
you  kindly  tell  us  in  what  light  you  are  now  inclined 
to  regard  the  pigmentation  in  terms  of  arsenic,  and  of 
alcohol  ?  Would  you  expect  to  find  pigmentation  from 
arsenic  alone  ? — ^Cei-tainly.  I  do  not  think  alcohol  will 
cause  pigmentation. 

8334.  I  meant  in  combination  with  arsenic.  You 
would  expect  to  find  pigmentation  from  arsenic  alone  — 
Yes,  I  have  seen  that.  It  is  well  known  that  arsenic, 
given  as  a  drug,  may  cause  most  marked  pigmentation. 

8335.  Of  the  same  kinu  that  you  have  described? — 
Exactly  the  same  type.  I  do  not  think  alcohol  had 
anything  at  all  to  do  with  the  pigmentation. 

8336.  You  do  not  think  alcohol  adds  to  the  tendency? 
— Not  the  slightest. 

8357.  (Chairman.)  Alcohol  drinkers  who  have  no 
arsenic  whatever  would  not  show  piigmentation  in  any 
case  ? — No,  I  do  not  think  so. 

8338.  (Dr.  IJ'hitelcggc)  Would  you  say  the  same  thing 
of  neuritis — that  the  alcohol  does  not  add  to  the  ten- 
dency?— There  I  am  rather  inclined  to  think  tliat  the 
alcohol  may,  because,  as  I  have  said  with  regard  to 
these  two  cases,  I  cannot  now  get  away  from  tlie  idea 
that  alcohol  will  cause  neuritis,  but  I  certainly  think 
it  is  extremely  rare  if  it  does,  and,  of  course,  it  has 
never  been  of  the  marked  type  of  the  arsenical  neuritis. 
I  have  never  seen  such  marked  types  except  from 
arsenic. 

8339.  (Sir  IFiUiam  Church.)  Then  you  would  think 
that  your  numbers,  so  far  as  they  go  — you  must  remem- 
ber it  is  only  a  few  months — would  now  show  that 
alcoholic  neuritis  is  less  common  in  Manclie.ster  and 
its  district  than  it  was  hitherto  supposed  to  be  in  other 
large  towns  ;  I  mean,  that  was  one  of  the  points  that 
struck  me  so  much,  the  large  number  of  cases  of  peri- 
pheral neuritis  that  you  used  to  have  in  Manchester 
as  compared  with  what  we  were  acquainted  with  in 
London? — Yes.  Now  I  can  give  you  some  numbers 
which  will  show  that.  When  I  was  at  the  infirmary  as 
Resident  Medical  Officer,  from  1887  to  1891,  there  were 
20  cases  of  alcoholic  paralysis,  so-called,  a  year,  in 
118  beds  or  120  beds.    Now  I  have  800  beds  of  my  own 
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at  Crumpsall,  and  I  have  a  very  large  out-patients'  J)r.  E.  S. 
department.    I  do  not  know  liow  many  cases  are  re-  ReynoUh. 

ceived  there,  but  it  is  a  very  large  department,  and  „  '  

amongst  all  those  hospital  patients  I  have  not  seen  a  V  Mai\190?, 

ease  of  neuritis  in  the  last  nine  months,  except  such 

as  one  could  trace  to  the  previous  epidemic  of  arsenic — 

people  who  had  had  arsenical  neuritis,  and  who  either 

came  back  and  said  their  pains   were,  a   little  worse 

again,  or  something  of  the  sort.    I  have  seen  only  two 

cases  in  private. 

8340.  (Chairman.)  In  respect  of  alcoholic  neuritis, 
Dr.  Kelynack  told  us  in  the  Manchester  Royal  In- 
firmary from  1892  to  1899  they  had  froin^  twelve  to 
twenty-one  in-patients  each  year.  That,  I  think,  agi'ees 
with  what  you  have  been  telling  us? — Those  are  a  diffe- 
rent series  of  years,,  and  you  see  the  same  proportion 
holds. 

8341.  Would  you  say  there  is  none  now? — ^We  have 
not  seen  a  case,  I  think,  for  the  last  nine  months  in 
the  Manchester  Royal  Infirmary. 

8342.  Tiiat  illness  of  which  there  were  twelve  to 
twenty-one  in-patients  each  year  between  1892  anii 
1899 — there  is  no  more  of  tha.t  now? — No  cases  at  all. 
We  have  not  seen  one  in  the  Manchester  Infirmary  for 
about  the  last  nine  months, 

8343.  Would  it  be  right  to  infer  that  those  cases  whic!) 
prevailed  so  much  from  1892  to  1899  were  really  due  to 
arsenic? — Inductively  one  would  say  yes.  You  have 
certainly  removed,  as  I  shall  be  able  to  show,  a  factor — 
namely,  beer  containing  noteworthy  amounts  of  arsenic, 
;ind  the  results  which  j^reviously  were  attributed  to  beer 
as  beer  or  as  alcohol,  have  gone.  By  induction  one 
would  be  inclined  to  say  that  previously  arsenic  had 
been  the  factor  which  occasioned  these  results. 

8344.  And  there  is  no  other  difference  in  the  regime 
between  1892  and  1899  and  the  present  regime  than 
that  which  has  resulted  from  the  inquiry  into  arsenic, 
and  the  means  taken  to  j^revent  arsenic  from  getting 
into  beer  ? — I  do  not  think  so,  my  Lord.  I  am  sure  thcj 
23eople  are  still  drinking  ;  they  have  not  stopped  drink- 
ing, that  is  quite  clear.  The  Revenue  Returns,  I  think, 
would  show  that. 

8345.  {Sir  William  Churcli.)  I  might  ask  you  one  or 
two  questions.  We  have  the  returns  from  some  other 
large  hospit.als  besides  Manchester.  For  instance,  at 
St.  Bartholomew's  we  find  that  out  of  a  total  of  medical 
ill-patients  per  annum — 6,400 — there  were  in  five  years 
forty-two  cases  of  peripheral  neuritis.  Take  the  medical 
cases  alone — there  was  an  annual  average  of  2,441.  That 
would  be  over  11,000  medical  patients,  among  whom  we 
get  forty-two  cases  of  peripheral  neuritis? — That  is  an 
average  of  about  eight  a  year  in  over  2,000'  patients. 
In  Manchester  we  got  twenty  a  year  in  an  average  of 
1,300  patients. 

8346.  Quite  so,  but  I  wanted  to  compare  the  condi- 
tion of  Manchester  now  with  the  condition  of  some  of 
the  other  large  towns  in  former  .years,  so  as  to  see  what 
it  is  like  now.  We  imagine  Manchester  is  free  from 
arsenical  poisoning,  and  I  wanted  to  see  whether  tlie 
numbers  we  now  get  approximate  to  the  cases  which 
were  in  other  large  centres  of  the  population,  and  if 
rnat  was  the  case  we  might  conclude  that  they  had  been 
arsenic-free  in  former  years? — 'I  see  the  point,  and  I 
should  imagine  yes,  or  that  perhaps  Manchester  may 
now  be  below  other  towns.  Of  course,  I  have  not  seen 
absolutely  every  case  that  has  occurred  in  these  two 
hospitals  during  the  last  nine  months,  and  it  is  quite 
possible  there  may  have  been  two  or  three  from  purs 
alcohol,  .just  as  I  have  seen  two  cases  in  private  un- 
doubtedly from  pure  alcohol — undoubtedly  from  spirit 
drinking. 

8347.  Considerable  weight  was  laid  by  those  who 
thought  that  all  the  neuritis  in  Manchester  might  be 
due  to  arsenic  upon  the  fact  that  so-called  alcoholic 
neuritis  was  veiy  rare  in  Scotland  ? — Yes. 

834t{.  But  I  imd  that  in  Scotla.ad,  in  the  Glasgow 
Royal  Infirm&ry,  out  of  a  total  nuni'ber  of  2,420  medical 
cases  in  five  years,  that  would  be  the  average  number 
of  medical  cases  a  year  ? — That  is  the  average. 

8349.  That  the  total  number  in  five  years  was  fifty- 
three,  which  you  see  is  higher  in  Glasgow  than  it  is 
in  St.  Bartholomew's  in  London  ? — Yes,  but  I  should 
like  to  point  out  a  fallacy  there.  It  is  generally  sup- 
posed that  in  Edinburgh  and  in  Glasgow  the  working 
man  drinks  spirits,  and  even  Scotch  physicians  have 
told  me  so.  But  it  is  not  the  case  at  all.  If  you  ask 
the  employers  of  labour  about  it,  who  know  the  habits 
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of  these  men  intimately,  you  will  find  they  undoubtedly 
drink  beer,  and  they  especially  drink  beer  in  Glasgow. 
They  do  not  always  drink  spirits,  by  any  means. 

8350.  That  is  not  my  point.  My  point  is  that  your 
figures  are  now  approximating,  and  I  want  to  see  how 
nearly  they  approximate,  to  what  has  been  the  figures 
of  this  disease  in  the  other  big  centres.  We  know  that 
your  population  were  poisoned  by  arsenic;  we  do  not 
know  at  present  whether  the  populations  in  the  other 
big  centres  were  in  any  way  affected  by  arsenic  or  not  P 
—I  see;  but  of  course  it  has  been  shown  

8351.  I  think  the  evidence  given  to  us  from  Man- 
chester would  hardly  have  led  us  to  imagine  there 
were  as  many  as  fifty-three  cases  of  peripheral  neuritis 
in  the  Glasgow  Royal  Infirmary  in  nine  years,  when 
we  were  told  it  was  so  excessively  rare  ? — Yes,  and  so 
was  I  told  that  too.  Sir  William  Gairdner  was  very 
strong  on  that  point. 

8352.  In  the  Western  Glasgow  Infirmary,  out  of  an 
average  of  1,440  medical  cases  a  year,  we  find  that  in 
five  years  tthere  were  nineteen  cases  of  peripheral 
neuTitis,  and  at  Dundee,  curiously,  the  figures  are 
about  the  same^ — we  are  infoi-med  tliat  there  were  nearly 
the  same  number  of  medical  patients,  1,423  per  year, 
and  that  the  total  in  five  years  was  eighteen? — That 
only  amounts  to  three  a  year,  with  a  larger  number  of 
patients  than  they  have  at  the  Manchester  Royal  In- 
firmary, whereas  with  us  it  was  twenty. 

8353.  Now  you  think  you  may  have  Iiad  two  in  the 
months  between  November  and  July? — It  is  quite  a 
possibility  that  there  may  have  been  two  or  three. 

8354.  That  is  rathei  approximating  to  those  numbers 
that  we  got  in  our  other  returns? — -That  is  so.  I  should 
say,  taking  it  broadly,  that  Manchester  now  is  in  the 
condition  of  Glasgow  and  Dundee  as  regards  neuritis. 

8355.  The  highest  figures,  of  course,  are  those  which 
we  got  from  the  London  Hospital  in  the  East-End  oi 
London,  and  there,  witli  an  average  of  4,600  medical 
in-patients  a  year,  they  get  as  many  as  129  cases  of 
peripheral  neuritis  in  five  years  ? — That  is  about  twenty- 
five  a  year,  with  more  than  three  times  the  number  of 
beds  than  the  infirmary.  Of  course,  there  they  are 
largely  gin  drinkers  in  the  East-End  of  London,  are 
thay  not? 

8356.  I  tliink  that  some  of  them  drink  many 
things.  We  have  actual  returns  of  only  one  year — out 
of  sixteen  cases  during  part  of  1901  four  drank  beer 
only,  three  spirits,  and  eight  both.  You  would  be 
prepared  to  say  now  that  the  number  of  new  peripheral 
neuritis  cases  in  Mancliester  has  dropped  down  to  the 
level,  or  even  below  the  level,  of  the  cases  in  the  other 
large  centres  of  population  ? — ^I  ishould  say  certainly 
below  the  level.  It  is  extraordinary  how  free  it  is. 
You  do  not  see  them  ;  they  have  gone. 

8357.  (Dr.  Whitelegge.)  Then  you  would  not  attribute 
the  whole  of  that  drop  in  Manchester  to  the  use  of  ai 
particular  glucose — because,  if  I  remember  rightly,  that 
did  not  begin  until  about  1899,  and  the  jDre-eminenco 
of  Manchester  in  the  matter  of  neuritis  existed  before 
then? — No.  Apart  from  the  big  epidemic  in  1900  I 
think  it  was  not  necessarily  the  glucose,  but  very  largely 
the  malt  also. 

8358.  You  think  there  has  been  an  improvement  in  the 
malt  as  well  ?— An  enormous  improvement.  The  South 
Yorkshire  coke  they  will  not  have  now  for  malting. 

8359.  Cases  of  neuritis  attributed  to  alcohol,  without 
mentioning  arsenic,  are  still  going  on  in  small  num- 
bers, and  especially  in  London,  as  Sir  William  Church 
said.  Would  you  suspect  some  of  tliose  to  liave  relation 
to  arsenic  still  1' — I  should  see  that  every  case  was 
most  carefully  gone  into  before  I  would  be  prepared 
to  exclude  arsenic,  even  in  London. 

8360.  Is  there  any  practical  suggestion  you  could 
make  by  way  of  a  crucial  test  in  determining  whether  a 
case  of  neuritis  put  down  to  alcohol  had  any  ar.<enical 
origin  ?— There  is  one  thing  which  sounds  almost  an 
impertinence,  I  was  going  to  say.  The  investigation 
of  the  patient  must  be  extremely  searching.  I  say  that 
because  I  have  seen  extremely  good  men  examinin<y 
these  cases  and  entirely  miss  some  of  the  symptoms— 
absolutely  miss  them  ;  look  at  them  and  not  notice 
them,  and  then  confess  they  were  there  when  they  were 
pointed  out  to  them.  It  seems  rather  an  impertinence 
to  say  so,  but  I  have  seen  so  many  extremely  well- 
known  _  men  miss  the  symptoms  of  keratosis  and  ^jig- 
mentation  that  the  examination  of  the  patient  must  be 
extremely  searching.  Another  point  is  that  the  hair 
should  in  all  cases  bfc  examined.  If  it  contains  a  mere 
trace  I  should  not  think  much  of  it ;  if  it  contains  a  con- 
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siderable  trace,  or  a  considerable  quantity,  then  I  cer- 
tainly thiuk  the  history  of  the  patient  should  be  gone 
into,  that  all  the  foods  and  drinks,  or  some  of  them,  at 
any  rate,  should  be  examined  before  yovt  can  exclude 
arsenic,  especially  the  drink. 

8361.  {(Jh,airman.)  Would  not  the  examination  of  the 
hair  be  a  very  elaborate  chemical  process?- — I  believe 
now  that  it  is  fairly  simple.  I  do  not  quite  know  what 
it  is.  I  am  not  a  chemist,  I  am  sorry  to  say ;  but  Dr. 
Dixon  Mann  has  got  now  a  fairly  simple  method,  and 
Mr.  Scudder  also,  and  it  does  not  take  so  long  as  it  did, 
and  it  is  much  more  reliable  than  it  was  ;  but  it  requires 
great  care. 

8362.  If  there  is  no  arsenic  found  in  the  hair,  you 
would  take  that  as  evidence,  pro  fanto,  against  the 
fact  that  the  dise.nse  was  due  to  ar.'^enic  ? — Not  neces- 
sarily. I  think  it  would  be  in  favour  of  -it  not  being 
from  arsenic ;  but,  again,  I  have  asked  Professor  Dixon 
Mann  whether  he  would  take  it,  if  there  was  no  arsenic 
in  the  hair,  that  the  case  was  absolutely  not  arsenical, 
and  he  said,  "  No,  you  cannot  go  that  far."  The  other 
day  he  had  a  case  at  the  Salford  Hospital,  in  wliich  he 
felt  pretty  clear  that  there  was  some  arsenical  symp- 
toms, and  there  was  no  arsenic  in  the  hair.  So  that  he 
says  you  cannot  l^ke  it  as  an  absolute  rule. 

8563.  {Br.  Whitelegge.)  What  importance  do  you  and  in  iir 
attach  to'  the  discovery  of  arsenic  in  the  virine  ?  It  has 
been  suggested  that  there  are  cases  in  which  arsenic  is 
found  in  the  urine  of  persons  who  are  not  supposed  to 
be  taking  arsenic  ? — I  should  want  very  strong  proof 
of  that. 

8364.  Is  it  not  within  your  experience  or  knowledge 
that  arsenic  is  found  in  the  urine  of  people  who  are  not 
taking  arsenic  in  one  form  or  another  ? — No.  To  show 
how  difficult  these  cases  are  from  an  analytical  point 
of  view,  Professor  Dixon  Mann  tells  me  that  if  he  has 
used  for  these  investigations  a  flask  in  wliich  there  has 
been  arsenic  in  the  flask  in  his  experiments,  he  has  then 
cleaned  that  flask  and  examined  it  in  a  good  light,  and 
there  has  not  been  a  single  speck  or  stain  inside  the  flask  ; 
it  has  been  apparently  absolutely  clean.  He  has  taken 
that  flask  again,  and  in  not  a  few  cases  without  putting 
anything  further  into  it  obtained  his  arsenical  mirror. 
He  says  you  cannot  depend  on  a  flask  wliich  has  once 
contained  arsenic  in  making  the  next  experiment.  The 
result  is  that  he  never  uses  a  flask  a  second  time  in 
wliich  arsenic  has  been  present.  He  says  you  cannot 
rely  upon  it  being  absolutely  arsenic-free,  if  arsenic  has 
been  once  in  it.  That  shows  how  many  results,  such  as 
these  examinations  for  urine  you  are  mentioning,  may 
be  fallacies.  He  keeps  one  set  of  flasks  which  are  abso- 
lutely arsenic-free,  and  if  there  has  been  any  arsenic  in 
the  flask  he  never  uses  it  again. 

8365.  You  have  not  only  examined  the  hair  for  arsenic, 
but  you  have  examined  the  urine  ? — Yes. 

8366.  And  if  you  found  arsenic  in  one  or  tlie  other 
you  would  consider  there  was  ground  for  assuming 
arsenical  causation  ? — Most  certainly,  if  it  was  in  the 
urine. 

8367.  Just  one  other  question.  You  told  us  of  ono 
100th  of  a  grain  of  arsenic  being  found  in  the  beer 
consumed  by  certain  patients? — Yes. 

8368.  When  was  that? — That  was  in  September. 

8369.  Beer  containing  that  proportion  of  arsenic  was 
consumed  recently  and  associated  with  recent  cases.'' — I 
have  here  some  tubes  Mr.  Scudder  did  for  me  yesterday 
for  the  Commission  and  asked  me  to  bring  down,  in 
which  he  has  collected  a  considerable  number  of  Man-  ,j 
Chester  beers,  and  two-thirds  of  them  are  arsenic-free. 

He  can  get  no  reaction  whatever. 

8370.  At  what  date  was  that  ? — This  week — since  Mon-  j 
day. 

8371.  Recent  samples? — Yes.  The  one-third  of  them 
contain  traces,  and  the  worst  contain  not  more  than 
100th  of  a  grain  per  gallon  of  beer.  That  is  this  week. 
Those  tubes  I  have  here.    {Tubes  exhibited.) 

8372.  {Sir  William  Church.)  Those  are  presumably 
beers  which  have  been  recently  brewed  ? — I  should 
imagine  so. 

8373.  {Chairman.)  Going  back  to  the  question  of  the  j  cnain 
presence  of  arsenic  in  beer  for  years  past,  what  would  be  arsenic  p 
considered  safe  in  respect  to  the  quantity  contained  in  gallon  of 
beer?  Given  a  susceptible  person  taking  a  moderate  would  pr 
quantity  of  beer,  say  two  or  three  pints  a  day,  containing  bably  do 
say  one-fiftieth  of  a  grain  per  gallon,  might  harm  result,  harm- 
and  on  what  grounds  would  you  say  that  harm  may  result 

or  harin  could  not  result? — I  should  say,  taking  it  at 
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four  pints,  if  I  may,  that  is  half  a  gallon,  if  it  contained 
ohh.     one-liftietli  of  a  grain  per  ■gallon  I  do  not  think  any  harm 
tould   result.     That   would    only   mean    taking  one- 
•  hundredth  of  a  grain  of  arsenic  per  day — one  minim  of 

liquor  arsenicalis,  a  very  small  medicinal  dose.  But, 
given  a  susceptible  person,  I  should  not  like  to  see  this 
dose  much  exceeded,  especially  as  there  is  no  need  for  it 
to  be  there. 

8374-  But  you  do  not  think  harm  could  result  from 
two  or  three  pints  of  such  beer  per  day  ? — I  do  not  think 
so. 

8375.  Do  you  know  anything  about  the  alleged  toler- 
ance of  the  Styriau  peasants  to  arsenic  ? — Only  what  I 
liave  read,  that  certain  of  them  can  do  so. 

8376.  It  is  said  that  after  a  little  time  they  can  take 
large  quantities  of  arsenic  without  being  poisoned  ? — 
Not  in  my  own  ordinary  experience  in  hospitals;  if  you 
go  on  increasing  it  you  are  certain  to  get  poisoning — in 
England,  at  any  rate  ;  I  do  not  know  about  Styria. 

8377.  Can  you  give  instances  of  wliat  we  are  all  told 
so  often  about  Styrian  peasants.  Do  you  think  it  is  true 
or  not  true  P — I  should  not  like  to  say.  They  have  only 
to  produce  one  of  the  Styrian  peasants  to  negative  any- 
thiug  I  might  say  about  it.  It  is  quite  possible  some 
of  them  may  be  able  to  take  large  quantities  of  arsenic. 
1  am  informed  by  a  late  manager  of  the  tin  mining  works 
in  Singapore  that  the  coolies  who  smelt  the  tin  work 
all  day  long  in  an  atmosphere  containing  considerable 
quantities  of  arsenic  do  not  suffer,  and  they  are 
men,  moreover,  who  have  not  been  affected  with  beri- 
beri. They  are  tlie  men  who  have  been  gradually  se- 
lected in  the  course  of  years  from  the  coolies  who  have 
been  able  to  .stand  the  mining.  Tliey  are  big  men  and 
specially  fed,  because  it  is  supposed  to  be  a  dangerous 
occupation  more  or  less,  and  these  men  do  not  get  any 
symptoms,  although  they  are  working  in  an  atmosphere 
containing  large  quantities  of  arsenic.  It  looks  there 
again  as  if  certain  men  could  stand  it.  That  is  the  only 
evidence  I  can  bring,  apart  from  the  Styrian  statements, 
to  show  there  may  be  something  in  it. 

8378.  Those  men  must  inhale  considerable  quantities 
of  arsenic  P — Yes.  JMy  information  I  had  direct  from  the 
manager  of  these  works. 

8379.  Are  they  sometimes  attacked  with  beri-beri  ? — 
He  says  very  rarely,  the  smelters.  But  again  he  says 
that  these  are  picked  men  wlio  have  been  able  to  stand 
the  miuing. 

8580.  What  class  is  it  that  is  affected  by  beri-beri  P — 
The  ordinary  mining  coolie  is  very  much  affected,  but  of 
course  they  are  imported  fresh  every  year,  thousands  of 
them. 

y\  fjjjii  8381.  Is  it  now  considered  probable  that  the  beri-beri 
is  arsenical  poisoning  P — If  I  may  go  into  that  point,  with 
a  little  more  detail  I  v/ould  say  that  some  time  during 
the  epidemic,  speaking  with  Major  Ross,  and  know- 
ing that  beri-beri  was  sO'  like  the  so-called  alcoholic 
neuritis,  I  thought  it  was  possible  and  worth  investiga- 
tion whether  the  beri-beri — which,  of  course,  is  a  ter- 
rible disease  in  the  tropics — was  possibly  associated  with 
arsenic.  Major  Ross,  about  September  last  year, 
brought  over  from  West  Africa  an  American  'ady,  a 
missionary's  wife,  suffering  from  beri-beri,  and  asked 
me  to  see  her  witli  him  in  Liverpool.  I  went  to  see  her. 
She  was  certainly  not  an  alcoholic  ;  she  was  a  total 
al).stainer,  and  yet  she  had  all  the  symptoms  of  neuritis 
well  marked,  and  also  slight  pigmentation,  very  marke  I 
pains  in  the  legs,  and  the  ordinary  typical  appearance 
of  an  arsenical  case.  She  had  had  some  rash  also.  She 
was  a  fair-haired  woiman,  and  therefore  we  thought  it 
was  passible  there  would  not  be  any  pigmentation.  Her 
hair  was  examined  by  Professor  Dixon  Mann,  .and  was 
found  to  contain,  as  he  says,  not  mere  tracer,  but  con- 
siderable quantities  of  arsenic.  Where  she  got  it  from 
we  could  not  tell.  She  had  lived  almost  entirely  on  tinned 
Californian  fruits.  Those  fruits,  I  may  say,  have  been 
again  examined  by  Mr.  iScudder,  who  asked  me  to  bring 
the  tubes  liere,  and  they  have  been  found  practically 
free.  He  has  examined  pears,  apricots,  and  a  wliole  lot 
of  Californian  fruits,  and  they  are  practically  free.  The 
most  he  found  was  100th  of  a  grain  in  a  gallon  of  syrup, 
and,  of  course,  nobody  would  take  that.  I  think  the 
Californian  fruits,  so  far  as  his  examination  goes,  can 
be  set  a.side.  Those  tubes  I  have  here  also.  It  was  at 
first  thought  that  this  idea  of  it  being  arsenical  wa.s  very 
far-fetched,  but  quite  recently  evidence  has  been  forth- 
coming to  show  that  it  is  not  quite  so  far-fetched.  In 
the  Indian  Medical  Gazette  for  September,  1901,  Major 
Anderson  reports  two  outbreaks  of. beri-beri  on  board 
ship,  in  whicli  mouldy  rice,  heat  moisture,  insanitary 


conditions,  scurvy,  and  alcoholism  could  be  excluded,  Br.  E.  S. 
but  the  epidemics  were  by  him  clearly  traceable  to  sup-  BcynoltU. 

plies  of  food  obtained  from  Bombay  in  eaoh  case  of  the   

epidemic.    Of  course,  he  did  not  know  at  that  time  7  Mar.  1902. 

anything  about  arsenic.    Then  in  the  Perak  Medical 

Report  for  1900,  Dr.  Fox,  the  Acting  State  Surgeon, 

mentions  that  attention  is  being  paid  to  the  fact  that 

arsenic  may  be  the  cau.se  of  the  neuritis  in  beri-beri,  and 

he  quotes  Dr.  Conolly,  the  district  surgeon  at  Batughia, 

wlio,  in  his  annual  report,  says  that  up  to  the  present 

a  chemical  analysis,  of  a  not  profound  character,  it  i< 

true,  has  failed  to  find  arsenic  in  the  urine  of  beri-beri 

patients.    He  goes  on  :  "  and  in  support  of  the  arsenic 

theory  I  would  point  out  that  95  per  cent,  of  beri-beri 

cases  treated  are  Chinese ;  and  quite  90  per  cent,  are 

miners  by  occupation.    Wlien  we  know  that  arsenic  in 

combination  with  other  metals  is  common  in  the  soil, 

where  these  Chinese  have  to  stand  for  hours  while 

searching  for  tin,  we  may  regard  the  possibility  of 

arsenic  as  a  cause  for  beri-beri  as  being  something  more 

than  iDroblematic."    Since  then  Professor  Dixon  Mann,  Arsinic  in 

if  I  may  give  this  evidence,  has,  I  know,  examined  the  hair  of  heri- 

liair  of  24  cases  of  beri-beri  patients  who  have  been  sent  beri  eases. 

to  him  from  various  parts  of  the  world.    Eighteen  of 

those  were  blank  ;  there  was  nothing  in  them.    Six  of 

them  contained  arsenic  ;  I  do  not  know  in  what  amounts. 

Then  Dr.  Hughes,  of  Her  Majesty's  ship  "  Hamadryad,'' 

tlie  liospital  ship  at  Cardiff,  recently  sent  me  the  hair 

of  beri-beri  patients  who  had  come  from  Rangoon.  This 

hair  I  again  asked  Dr.  Dixon  Mann  to  examine,  and  he 

very  kindly  did  so.    Two  of  them  yielded  no  arsenic  ; 

one  of  them  yielded  an  appreciable  amount  of  arsenic, 

and  one  of  them,  the  fourth,  yielded  more  than  a  trace 

of  arsenic.    So  that  although  I  do  not  think  that  the 

arsenical  origin  of  beri-beri  is  proved,  still  I  think  it  is 

a  subject  that  is  well  worth  investigating,  in  the  tropics 

more  thoroughly,  because  it  is  such  a  fearful  disease 

there.    It  is  so  very  prevalent,  and  so  extremely  fatal. 

Then  there  is  another  ixiint  in  the  tropics  also.  The 

Hon.  W.  C.  Brown,  M.D.,  has  informed  me  by  private 

letter  that  in  Acheen,  an  island  somewhere  opposite  Sin-  Use  of 

gapore,  they  spread  arsenic  on  the  rice  fields  to  kill  the  arsenic  on 

rats.    That  is  a  well  known  thing  there.    To  keep  the  rice  fielde. 

rats  off  the  crops  they  put  arsenic  on  the  field.    He  has 

lived  there,  and  he  says  it  is  well  known.    So  that,  at 

any  rate,  I  think  it  is  well  worth  investigating  by 

tropical  observers. 

8382.  {Chairman.)  Beri-beri  has  been  sometimes,  I 
believe,  traced  to  the  use  of  rice  that  was  sujDposed  to 
have  suifered  from  fermentation  or  other  injurious  pro- 
ness  ? — Yes. 

8383.  Would  that  be  rice  dosed  with  arsenic  in  the 
way  you  now  describe? — I  should  think  it  is  quite  pos- 
sible it  is  in  the  grain,  if  they  put  it  on  the  fields.  I 
should  think  it  is  very  likely  in  the  grain.  It  has  been 
clejarly  shown  in  some  epidemics  to  be  due  to  rice.  In 
the  Japanese  Navy,  I  think,  by  altering  the  diet  they 
got  rid  of  beri-beri  altogether.  It  used  to  be  extremely 
prevalent  in  the  Japanese  Navy,  and  by  re-arranging  the 
diet  they  got  rid  of  the  beri-beri  entirely.  So  that  in 
that  case'  it  was  food  in  some  way  or  another. 

8384.  Do  you  know  what  the  alteration  was  ? — They 
lessened  the  rice,  and  I  think  they  gave  more  nitrogenoiis 
food,  as  far  as  I  remember. 

8385.  Is  that  custom  of  putting  arsenic  on  the  rice 
fields  largely  prevalent,  or  only  in  some  exceptional 
cases  P — Tliat  is  the  only  evidence  I  have,  and  I  could 
not  say. 

8386.  The  suggestion,  which  seems  worth  further  in- 
quiry, is  that  if  giving  ujj  rice  in  the  Japanese  Navy 
was  one  of  the  means  adopted  successfully  to  do  away 
with  beri-beri,  the  rice  might  have  been  poisoned? — • 
Tliat  is  merely  a  suggestion  for  the  basis  of  future  work. 
I  tliink  it  is  being  investigated  by  a  good  many  tropical 
observers  now. 

8387.  Going  back  to  the  case  reported  by  Major 
Ronald  Ross  regarding  tlie  American  missionary  lady 
who  was  a  total  abstainer,  we  are  told  that  arsenic  was 
found  in  the  hair — "  it  contained  not  a  mere  trace,  but 
a  considerable  quantity  of  arsenic."  Might  it  have  been 
that  it  got  in  by  an  arsenical  hair  wasli  ?  —  No. 
We  inquired  about  that,  of  course,  very  carefully.  She 
liad.  not  had  any  hair  wash,  and  she  had  not  as  far  as 
•she  knew — and  she  was  an  extremely  intelligent  woman 
— she  had  never  taken  any  arsenic  as  a  drug.  Of 
course,  she  could  not  be  absolutely  certain.  She  knew 
what  she  had  taken  up  t/O  a  certain  extent.  She  said 
she  has  been  taking  quinine  and  some  other  drug,  but 
that  she  had  not  taken  any  arsenic. 
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8388.  Had  she  been  taking  rice — living  much  on  rice 
on  the  West  Coast  of  Africa  ? — ^She  said  she  had  lived 
principally  on  tinned  fruits,  and  tinned  foods  generally. 

8389.  Can  yovi  say  anything  of  the  quantity  of  the 
hair  of  that  lady  which  was  examined  ? — I  am  afraid  I 
cannot  give  the  exact  weight,  but  I  cut  it  off  my.self. 
It  wa.s  about  eighteen  inches  long  and  about  the  thick- 
ness of  a  pencil.  I  took  a  long  piece  so  that  it  could  be 
examined  from  end  to  end. 

8390.  Details  of  the  chemical  examination  would  be 
very  useful  to  the  Commission  ? — Dr.  Dixon  Mann's 
letter  was  "  From  "3  gi-ammes  of  the  hair — that  is  five 
grains,  of  cour.se^ — I  got  as  much  ar.senious  oxide  as  I 
did  from  the  same  weight  in  the  general  run  of  cases 
at  the  time  of  the  outbreak  of  epidemic  arsenical  poison- 
ing." From  5  grains  of  the  hair  he  got  as  much  arsenic 
as  he  did  from  the  same  weight  of  hair  in  the  casCiS 
during  the  arsenical  outbreak — the  beer  cases. 

8391.  Five  grains  of  hair,  that  is  "3  of  a  gram.  ? — ^Yes. 
lie  says,  You  may  accept  it  that  the  arsenic  I  found 
proved  that  a  considerable  Cjuantity  had  been  taken  into 
the  system  of  the  patient  either  by  administration  as 
medicine  or  in  some  other  way."  Of  course,  he  did  not 
know  how  it  had  been  obtained  any  more  than  we  did. 

8392.  You  have  told  us  that  the  lady  had  not  taken 
any  arsenic  medicinally  ?— She  had  not,  as  far  as  she 
knew. 

8393.  From  the  large  quantity  it  seems  that  some- 
how accidentally  she  must  have  taken  arsenic  ?  —  Yes, 
certainly.  And,  of  course,  one  may  mention  that 
beri-beri  did  occur  in  the  same  district.  She  came  from 
siimewhere  up-country — II  forget  just  >now  where — 'on 
the  West  Coast,  and  it  was  known  there.  Major  Ross 
saw  her  there  and  brought  her  over  himself,  and  he  told 
me  that  nobody  there  doubted  for  a  single  second  that 
she  had  beri-beri.  It  was  diagnosed  as  being  a  typical 
case  of  beri-beri,  and  he  was  asked  to  bring  her  liome 
because  she  was  supposed  to  be  dying. 

8394.  Did  the  lady  recover  ? — Yes ;  she  got  all  right 
as  in  the  arsenical  cases. 

8395.  Was  she  damaged  in  her  health? — No.  Slie 
was  doing  extremely  well  tlie  last  time  I  saw  her,  be- 
ginning to  move  her  limbs  and  going  on  all  right. 

8396.  But  she  was  so  ill  when  she  left  West  Africa 
that  she  was  considered  to  be  like  a  dying  person  ? — 
Yes.  She  was  not  supposed  to  foe  going  to  get  home 
alive  or  live  more  than  a  few  days,  but  it  was  the  only 
cliance  to  remove  her  outside  of  the  district.  That  is 
the  usual  treatment  for  beri-beri,  to  remove  the  patient 
out  of  the  district. 

8397.  There  was  no  doubt  it  was  something  in  the 
food  or  air  of  the  district?— It  certainly  looked  like  it 
in  that  case. 

8398.  (<S'ir  WiUiam  Church.)  Yoi-  mentioned  the 
coolies  who  worked  at  the  tin  smelting.  Have  you  made 
any  inquiries  yourself  as  to  the  workers  in  arsenic  in 
this  country  ? — No,  none  at  all. 

8390.  We  shall  perhaps  have  other  evidence  on  that. 
Yon  have  not  made  any  inquiries  about  beri-beri  in  Java, 
have  you? — No,  I  have  not  had  any  opportunity  at  all. 
This,  of  course,  is  a  question  which  ought  to  be  investi- 
gated on  the  spot. 

8400.  I  mean  it  is  stated,  and  I  think  proof  has  been 
brought  forward,  that  Europeans  in  Java  suffer  largely. 
There  are  a  large  number  of  cases  of  beri-beri  among  the 
Dutch  troops? — I  believe  that  is  so. 

8401.  But  you  have  no  information  ? — No,  I  have  no 
information  at  all. 

8402.  [Chairm  an .)  Would  you  go  back  to  the  question 
of  the  presence  of  arsenic  in  beer  for  years  ?  Will  you 
kindly  give  your  own  statement  from  your  precis  ? — 
From  my  clinical  observations  during  the  last  seven  or 
nine  months  I  am  driven  to  the  conclusion  that  the  dis- 
appearance during  this  time  of  so  many  symptoms  which 
were  formerly  described  as  due  to  alcohol  can  only  be 
explained  by  the  elimination  of  arsenic  from  alcoholic 
beverages,  and  as  a  corollary  that  arsenic  has  been 
present  in  alcoholic  beverages  to  an  extent  dangerous 
(at  any  rate  to  a  few  drinkers,  especially  susceptible)  for 
many  years,  and  possibly  from  a  source  entirely  inde- 
pendent of  contaminated  glucose. 

8403.  Can  you  also  tell  us  about  cases  which  we  under- 
stand have  recently  occurred  at  Halifax  ? — The  Halifax 
cases  I  visited  on  January  21st  at  the  request  of  Dr. 
Hodgson.  They  were  in  St.  Luke's  Hospital,  Halifax. 
I  saw  there  five  cases,  four  men  and  one  woman.  I  do 
not  kxiow  whether  you  wish  for  the  names.    One  man, 
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named  Lee,  had  very  marked  pigmentation,  a  hoarse 
voice,  marked  loss  of  power,  and  pains,  but  he  had  no 
keratosis.    This  man  was  the  colour  of  chocolate.  ^ 

8404.  All  over?— Yes,  all  over. 

8405.  Over  the  face  and  body  ? — Not  so  mvtch  the  face ; 
that  was  darkish,  but  not  so  marked  as  on  the  body. 

8406.  How  long  might  it  have  taken  for  that  colour  to 
be  developed  over  the  whole  body? — I  should  put  it  pos- 
sibly at  two  or  three  months. 

8407.  Had  he  that  colour  when  he  came  in  the  hos^ 
pital  'i — I  believe  so-,  yes.  A  man  named  Whalan  had 
marked  loss  of  power,  marked  pains,  some  keratosiB» 
and  no  pigmentation.  In  a  man  named  Mnrsden  I  did 
not  notice  many  symptoms.  I  believe^  as  a  matter  of 
fact,  some  arsenic  had  been  found  in  his  urine  ;  but 
clinically,  apart  from  the  chemical  question,  there  were 
not  many  symptoms.  A  man  named  Shearing  had  very 
marked  keratasis^and  loss  of  power,  and  inarkfed  paitl, 
and  a  hoarse  voice.  A  woman  named  Lowrie  had  pig- 
mentation and  pains,  and  keratDsis^  atld  loss  of  power. 
So  that  four  of  these  cases,  three  men  and  one  woman, 
were  clinically  most  Utidouhted  cases  of  arsenical  poison- 
ing of  a  fairly  tnarked  type.  Some  of  them  were  of  a 
very  marked  type;  there  was  no  doubt  about  them 
whatever.  You  could  tell  when  you  went  into  the  ward. 
In  two  cases  I  went  straight  up  to  the  patients  ;  they 
were  strange  wards  to  me,  but  from  the  look  of  the 
patients  I  went  straight  up  to  them.  There  was  no 
doubt  of  them  at  all  ;  they  were  marked  arsenical  poison- 
ing cases.  Where  the  arsenic  had  come  from  I  do  not 
know.  Ikit  clinically  there  v/as  no  doubt  they  were 
arsenical  poisoning  cases. 

8403.  Was  there  peripheral  neuritis  in  each  of  those 
cases  ? — In  each  case  except  Marsden,  in  which  I  say  the 
symptoms  were  very  few  so  far  as  I  made  out.  In  each 
of  the  others  there  was  some  neuritis,  loss  of  power,  and 
pains. 

8409.  In  an  original  fatal  case  mentioned.  Dr.  Hodg- 
son chemically  proved  the  presence  of  arsenic  in  tlie 
b'ady  ? — That  I  do  not  know  anything  about.  I  did  not 
see  the  case  to  which  you  refer,  the  one  the  first  inquest 
was  held  upon.  The  man — M<>Nulty,  I  believe  his  name 
was — was  dead  when  I  was  there,  and  I  do  not  know 
anything  about  liim. 

8410.  Had  the  urine  been  examined  ? — That  I  cannot 
say  ;  I  do  not  know. 

8411.  Is  it  usual  to  examine  the  urine  of  patients 
admitted  to  hospital  and  suspected  of  being  jrsenical  ? — 
Yes,  one  would  examine  certainly  in  a  recent  case  sus- 
pected to  be  suffering  from  poisoning  by  arsenic. 

8412.  (Dr.  Whitelegge.)  Then  four,  at  least,  of  these 
cases  were  well-marked  arsenical  poisoning  ? — I  do  not 
think  there  is  the  slightest  doubt  about  it. 

8413.  They  were  diagnosed  by  Dr.  Hodgson  before  you 
saw  them? — Yes. 

8414.  Dr.  Hodgson  had  seen  cases  at  Crumpsall  ? — 
Yes.  He  had  seen  them  at  the  Manchester  Infirmary— 
my  out-patient  department. 

8415.  But  he  had  seen  them  with  you  at  Manchester? 
— Yes.    He  was  one  of  the  students  there. 

8416.  Were  they  recognised  by  the  other  medical  men 
'(i  Halifax  ? — That  I  cannot  say.    I  do  not  know  at  all. 

8417.  I  have  a  report  here  of  the  inquest,  and  the 
^jUestion  arose  how  far  the  death  in  the  case  of  Lee — it 
was  the  second  inquest,  was  it  not  ? — Yes.  That  was  the 
man  I  saw. 

8418.  The  question  being  put  :  What,  in  your  opinion, 
was  the  cause  of  death?  the  reply  from  Dr.  Woodyatt 
was,  "  I  should  say  that  he  died  from  acute  croupous 
pneumonia.  There  is  no  doubt  he  had  arsenic  in 
the  system,  but  I  cannot  express  an  opinion  whether 
it  contributed  to  his  death  or  not.  Before  the  post- 
mortem I  was  of  opinion  that  he  died  from  arsenical 
poisoning  ;  after  the  post-mortem  my  opinion  was  very 
much  modified."  You  saw  Lee  some  days  before  his 
death  ? — I  saw  him  on  the  21st  January  ;  I  do  not  know 
when  he  died.  IH 

8419.  The  inquest  was  on  February  7th  ? — He  would  ^' 
die  within  ten  days,  at  any  rate. 

»4kO.  At  that  time  did  you  regard  his  as  a  grave  case 
of  arsenical  poisoning  ? — ^Yes,  I  thought  Lee  was  going  to 
die  as  soon  as  I  saw  him. 

8421.  From  arsenical  poisoning? — Well,  from  nis 
general  condition,  which  was  arsenical  poisoning.  The 
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fact  that  lie  died  from  pneumonia  certainly  does  not  ex- 
clude arsenic  in  a  peripheral  neuritis  case  ;  that  is  what 
they  often  die  of. 

8422.  You  say  arsenical  poisoning  is  arsenical  poison- 
ing even  if  it  occurs  in  a  diseased  person  ? — Certainly  ; 
these  neuritis  cases  not  infrequently,  and  paralysis  cases 
generally,  not  infrequently  die  of  pneumonia.  Pneu- 
monia is  a  mere  termination  of  the  illness,  but  because 
they  die  of  a  termination  you  cannot  say  the  jirimal 
cause  is  not  the  cause.  That  is  the  cause  which  puts 
them  on  tlieir  backs,  and  puts  them  in  a  weak  condition. 

8423.  You  gave  us  particulars  of  cases  in  which  at  the 
time  of  death  phthisis  had  been  given  as  the  cause? — 
Yes. 

8424.  You  regard  those  in  the  same  light  ? — Certainly. 
I  cannot  help  thinking  that,  contrary  to  what  is  being 
done  just  now  in  giving  arsenic  to  phthisical  cases, 
arsenic  puts  a  person  in  such  a  condition  that  they  get 
very  rapid  phthisis.  One  cannot  get  away  from  the  idea  ; 
the  phthisis  in  these  eases  is  so  extremely  rapid  and  so 
prevalent — 10  out  of  13  men.  The  proportion  is  too 
great  to  neglect. 

8425.  {Sir  IVilUam,  Church.)  Just  to  clear  up  one 
point.  I  rather  gather  from  what  you  said  before  that 
these  cases  were  rather  what  we  should  term  cases  of 
general  tuberculosis  than  phthisis.  You  said  that  the 
ascites  was  due  to  tubercular  infection  of  the  peritoneum  ? 
— That  is  so. 

8426.  Later  leading  to  more  rapid  disintegration  of 
the  lungs  ? — That  is  so.  It  is  quite  possible  that  some 
of  them  may  have  been  old  tubercular  sulDjects.  That 
I  do  not  know  ;  but  as  soon  as  they  have  apparently 
got  this  arsenical  poisoning  the  consumption  runs  riot 
in  th©  most  extraordinary  way. 

8427.  Did  any  of  them  die  with  tubercular  me- 
ningitis ? — ^No,  1  do  not  think  so.  I  do  not  remem'ber 
a  case  of  that. 

8428.  But  especially  with  general  dissemiiiateJ 
tubercle  through  the  abdominal  organs  ? — Yes. 

8429.  Were  there  any  masses  of  tubercle  in  the 
organs  as  well  as  on  the  j)erito-neum  ? — No.  It  was 
more  on  the  surface  of  the  peritoneum.  The  greatest 
mass  of  the  tubercle  was  in  the  lung. 

8430.  Do  you  think  that  in.  all  cases  it  was  in  the 
condition  of  breaking  down  in  the  lung? — Yes;  it  was 
mostly  a  rapid  breaking  down. 

8431.  Not  quiescent? — Not  quiescent. 

8432.  (IJr.lf'liitdeggc.)  Can  you  suggest  why  an  out- 
brejik  should  have  occurred  in  Halifax  and  not  else- 
where? Are  you  aware  of  any  other  local  outbreak 
since  the  epidemic  in  Manchester  and  elsewhere  — No, 
none. 

8433.  Can  you  siiggest  any  reason  why  it  occurred  in 
Halifax? — I  should  think  their  beer  ought  to  be  ex- 
amined. I  do  not  know  whether  it  has  been,  and  I 
should  think  the  malt  ought  to  be  examined  too  ;  that 
is  all  I  can  s'uggest. 

8434.  You  do  not  think  an  oatbrt*ak  of  that  sort 
could  occur  and  escape  observation? — It  might  do  by 
careless  observers  ;  but  I  do  not  see  how  you  could  pos- 
sibly miss  those  cases  at  Halifax,  especially  when 
several  came  under  the  notice  of  a  single  observer  in  a 
short  time  ;  they  were  so  marked. 

8435.  Dr.  Hodgson  identified  all,  did  he  not  ?— He 
identified  every  one. 

8436.  Anil  as  far  as  you  know  other  medical  men  in 
Halifax  were  equally  on  the  alert  ? — It  is  quite  possible. 
1  know  a  good  many  of  them,  but  I  do  not  think  any 
had  seen  the  Manchester  cases  except  Dr.  Hodgson. 

8437.  Very  many  medical  men,  not  only  in  Man- 
chester, but  in  neighbouring  counties,  have  been  to  see 
the  cases  at  Crumpsall — to  see  your  cases  ? — Yes  ;  a  good 
many  have  seen  them. 

8438.  So  tlrat  knowledge  of  the  symptoms  is  now 
pretty  widely  diffused?—!  think  so  now.  I  think  if  a 
distinct  outbreak  such  as  the  Halifax  outbreak  occurs 
m  any  other  town  it  will  be  certainly  found  out. 

8439.  Would  you  say  as  much  of  an  outbreak  of  that 
kind  occurring  before  the  Manchester  epidemic  to  which 
you  drew  attention  ? — No. 

8440.  Assuming  for  a  moment  that  it  had  happened 
five  years  ago  ?— I  feel  pretty  certain  it  would  not  have 
been  found,  and  my  reason  for  saying  that  certainly  is 
this  :  That  able  physicians  in  Manchester,  until  I  hap- 


Dr.  E.  S. 

Reynolds. 

7  Mar.  1902 


,',xr  grain  of 


pened  to  find  out  what  the  tjause  of  it  was,  let  all  tHese 
cases  go  for  six  months.  I  did  myself.  We  put  it  down 
to  beer  and  so  on. 

8441.  So  that  this,  which  in  your  own  opinion  was 
an  ejjidemic  of  arsenical  poisoning  thi'ough  beer,  would 
have  escaped  notice  altogether  ? — I  have  no  knowledge 
that  it  was  through  beer  in  Halifax. 

8442.  But  it  would  have  escaped  notice  before  this 
outbreak  of  arsenical  poisoning  had  called  attention  to 
the  matter  ? — ^I  do  not  think  there  is  any  doubt  about 
that.    I  think  it  would  have  certainly  escaped  notice. 

8443.  Just  two  quesitions  here  on  details.    You  said 
in  reply  to  Lord  Kelvin  that  you  thought  small  quanti-  arsenic  daily, 
ties,  such  as  1-lOOth  grain  daily,  could  not  in  practice  considered 
cause  mischief  ? — No  more  than  1-lOOth  grain — I  do  not  harmless, 
think  it;  would. 

8444.  In  what  light  do  you  regard  the  cases  to  which 
reference  is  made  on  the  top  of  the  second  page  of  your 
proof.  You  mention  that  with  "  two  exceptions  they 
were  women  who  said  they  had  only  recently  (about 
May)  become  affected  ;  in  each  of  these  cases  Professor 
Dixon  Mann  found  a  fair  C[uantity  of  arsenic  in  the  hair, 
and  Mr.  Scudder,  in  my  presence,  examined  some  beer 
and  stout  (which  one  of  the  women  had  consumed),  and 
minute  traces  (about  1-lOOth  grain  As^  O3  per  gallon) 
were  found."  Do  you  think  of  that  quantity  of  arsenic 
as  having  done  no  harm,  and  as  not  being  related  to  the 
disease  1 — In  that  particular  woman  at  that  time  ? 

8445.  Yes? — ^I  do  .not  think  so.    I  think  it  was  an 
old  case. 

8446.  They  had  consumed  beer  containing  a  greater 
proportion  of  arsenic  than  that '? — Yes,  and  previous  to 
that-  I  do  not  think  it  was  that  one-hundredth  that  did 
it.  I  only  mentioned  it  to  show  that  it  was  arsenic  in 
that  beer  she  was  drinking.  I  obtained  it.  Mr. 
Scudder  examined  it. 

8447.  And  even  in  a  susceptible  jjerson  you  would 
say  one  hmidredth  of  a  grain  consumed  daily  is  practi- 
cally harmless? — 1  should  think  so.  I  liave  given  large 
quantities  of  arsenic  in  all  sorts  of  doses,  and  I  ha.ve 
never  seen  one  minim  of  liquor  arsenidalis  produce 
any  symptom. 

8448.  I  want  to  be  clear  as  to  what  inference  you  Significance 
draw  from  the  absence  of  arsenic  in  the  hair  of  a  sus-  of  arsenic  in 
pected  case  of  arsenical  poisoning.    Do  you  mean  that  hair, 

the  real  absence  of  arsenic  is  not  a  di-sproof  of  arsenical 
causation  of  mischief,  or  do  you  mean  that  the  analysis 
requires  great  skill,  and,  therefore,  a  reported  absence 
does  not  prove  much  unless  you  can  depend  on 
the  skill  of  the  analyst  ? — No.  Taking  the  skill  of  the 
analyst  as  the  highest  and  suppo,sing  arsenic  was 
found  absent,  it  certainly  would  be  a  point  against 
the  case  heing  arsenical  poisoning.  But  I  do  not  think 
it  would  be  an  absolute  proof,  from  what  Professor 
Dixon  Mann  has  told  me. 

3449.  So  that  although  arsenic  has  an  affinity  for 
these  tissues,  it  is  not  to  be  assumed  it  always  finds 
its  way  into  the  hair? — ^According  to  what  Dr.  Dixon 
Alann  tells  me,  and  he  has  made  most  careful  investiga- 
tions over  a  very  large  numher  of  cases. 


8450.  {Th:  Chairman.)  In  a  well-known  text-book 
"  Principles  and  Practice  of  Medicine,"  by  Ostler,  1901, 
we  have  a  remarkable  statement: — ^"  J.  J.  Putnam,  an 
American  Chemist  or  Physiologist,  has  shown  that  it  is 
not  uncommon  to  find  traces  of  arsenic  in  the  urine  of 
many  persons — thirty  per  cent. — ^in  apparent  health." 
If  in  thirty  per  cent,  of  people  ini  perfect  health  appar- 
ently arsenic  is  found  in  the  urine,  how  lare  we  to  ex- 
plain where  that  came  from,  and  what  must  we  reckon 
ixom  arsenical  testing  of  the  urine  in  cases  of  poiso'ning  ? 
— I  should  want  that  confirmed. 

8451.  l^ou  do  not  feel  quite  confident  in  the  state- 
ment I  have  read  ? — I  should  want  several  observers  to 
find  exactly  .the  same  before  I  believed  it.  It  may  be 
true. 

8452.  {Dr.  lVli,itdrgr,c.)  Would  uot  you  go  further 
than  that  and  say  if  the  arsenic  has  been  excreted  it 
must  have  been  acquired  in  some  way  ? — Yes. 

8453.  So  that  all  that  that  would  amount  to  would 
be  that  there  was  arsenic  which  was  being  excreted, 
and  had  not  given  rise  to  symptoms  which  were  .noted  ? 
— Yes.  It^  must  be  coming  from  somewhere.  Sup- 
posing it  is  alw-ays  present  in  the  mine  from  those 
patients,  it  has  got  to  come  from  somewhere  ;  if  there 
is  an  output  there  must  be  an  input  somewhere;  it 
cannot  be  comingj  from  nothing. 
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8454.  {Sir  William  Church.)  You  have  already 
drawn  our  attention  to  the  apparent  fallacy  that  unless 
the  examiner  of  the  urine  is  aware  of  the  difficulty  of 
cleansing  the  flask  or  of  the  possible  contamination 
from  the  glass  of  the  flask  a  fallacy  is  introduced  ? — 
Exactly.  What  might  happen  quite  easily  would  be  ; 
he  has  say  two  sets  of  apparatus,  if  you  like,  and  in  one 
he  gets  arsenic  from  a  person  who  has  been  taking 
arsenic.  He  goes  on  with  a  flask,  and  cleans  it,  and 
goes  on  examining  the  next  person's  urine,  and  again 
gets  arsenic,  and  so  'he  gets  this  30  per  cent,  easily 
enough  if  he  is  not  aware  of  that  point.  He  may  be  ; 
but  extreme  care  ought  to  be  taken  in  these  cases.  I 
think  that  statement  requires  very  strong  confirmation 
before  one  can  act  upon  it  at  all.  There  are  some  of  these 
tubes  here,  which,  perhaps,  the  Commission  may  like 
to  isee.  They  have  been  given  to  me  by  Mr.  Scudder 
for  the  purpose.  That  is  a  tube  showing  the  arsenic 
from  one  grain  of  reduced  iron  in  the  market  ;  it  con- 
tains one  per  cent. 

8455.  {Chairman.)  One  grain  of  reduced  iron  ? — "VMiat 
we  use  in  medicine,  ferrum  redactum. 

8456.  That  drug  must  have  contained  a  great  deal  of 
arsenic? — A  very  great  deal— one  per  cent.  It  has 
been  found  that  reduced  iron  used  in  medicine  con- 
tains about  one  per  cent,  of  arsenic. 

8457.  Is  that  general,  or  is  it  only   a  particular 
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specimen  of  iron  which  contains  so  much  ? — ^Every  speci- 
men that  Mr.  Scudder  buys  on  the  market.  He  has 
got  it  straight  from  the  manufacturers,  and  each 
specimen,  even  those  which  are  guaranteed  to  be  made 
according  to  the  formula  of  the  "  Britisli  Phar- 
macopoeia," one  stated  to  be  made  according  to  the 
"  British  Pharmacopceia,"  contains  about  one  per  cent. 
That  is  one  of  these  tubes. 

8458.  That  is  a  somewhat  alarming  statement  ? — One 
only  gives  one  grain  or  two  grains  of  the  iron. 

8459.  How  much  per  cent,  did  you  say? — One  jier 
cent. 

8460.  One  per  cent,  of  arsenic,  if  that  medicine  is 
prescribed,  and  used  by  patients  a  good  many  grains 
-at  a  time? — One  does  not  use  very  much  of  it.  One 
does  not  use  more  than  two  or  three  to  five  grains  at 
the  outside. 

8461.  But  it  would  introduce  a  considerable  quantity 
of  arsenic  taken  three  times  a  day ;  the  arsenic  wouh  I 
soon  run  up  ? — Yes.  And  that  is  quite  a  possibility.  I 
think  it  is  just  as  well  it  should  be  known ;  it  is  so. 
Personally  I  only  give  very  small  doses  of  this  iron. 

8462.  You  would  think  it  important  for  medical  prac- 
titioners to  take  note  there  is  one  per  cent,  oi'  arsenic 
in  reduced  iron? — Yes,  I  think  so. 
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8463.  {Chairman.)  You  are  Public  Analyst  for  the 
County  of  Hants,  and  for  the  City  of  Winchester,  and 
the  Borough  of  Guildford  ? — Yes. 

8454.  And  you  made  some  investigations  in  associa- 
tion with  Mr.  Arthur  French  Angell  ? — Yes  ;  he  is  my 
son,  and  assistant. 

8465.  What  were  the  objects  of  the  experiments  ? — • 
It  was  to  satisfy  us  upon  an  interesting  point ;  to  de- 
termine whether  or  not  plants  took  up  and  assimilated 
arsenic  from  arsenicated  manures. 

8466.  Your  soil  was  manured  with  arsenicated  phos- 
phates. Is  that  the  only  suspected  way  in  which  arsenic 
can  get  into  the  manure '} — It  is  the  only  way  that  in- 
ilicates  itself  to  my  mind  distinctly,  because  all  tne 
superphosphates  contain  arsenic  ;  but  these  experiments 
were  done  with  a  specially  arsenicated  manure — arseni- 
cated with  a  half  per  cent. ,  which  was  seventeen  times 
greater  than  any  quantity  I  have  ever  found  to  be 
present  in  ordinary  phosphates  of  commerce,  so  that  the 
trial  is  a  drastic  one — an  extremely  drastic  one. 

8467.  By  arsenic  you  mean  arsenious  oxide,  and  tho 
weight  you  speak  of  are  weights  not  of  the  arseniunx 
but  calculated  as  arsenious  oxide  ? — Quite  so. 

8468.  In  the  jjliosphates  is  the  arsenic  supposed  to  be 
present -in  that  combination,  arsenious  oxide?  Is  that 
known? — I  should  anticipate  that  the  acid  present 
would  probably  render  it  more  soluble  than  the  oxide 
would  be  in  its  free  condition. 

8469.  You  use  an  ordinary  superphosphate  ol  lime, 
and  mix  it  with  a  half  per  cent,  of  the  oxide? — Yes, 
which  is  now  called  arsenic. 

8470.  How  was  the  application  of  the  manure  made  ? 
— Half  the  manure  was  applied  at  time  of  sowing  an  I 
half  when  the  young  plants  were  well  above  ground  ; 
care  being  taken  on  each  apj)lication  to  avoid  actual 
contact  between  the  manure  and  seed  or  plant. 

8471.  How  was  the  solubilty  of  the  arsenic  in  the 
manure  tested  1 — That  was  an  important  point,  whicli 
was  detennined  by  experiment.  It  was  to  show  that  th- 
arsenic  in  the  superphosphate  was  readily  soluble  in 
cold  water,  and  therefore  would  be  soluble  in"  the 
moisture  of  the  soil. 

8472.  What  was  the  method  of  the  estimation  of 
arsenic  you  followed  ? — AYe  have  given  that  the  name  of 
Hehner's  modification  of  Marsh's  jDrocess,  which  I  think 
must  be  the  same  as  the  tubes  wliich  the  last  witness 
produced.  We  have  come  to  tlie  conclusion  it  is  the 
best  process  for  the  estimation  or  determination  of 
minute  traces  of  arsenic,  and  it  yields  very  close  ap- 
proximations of  the  actual  quantity  present  in  dilutions 
of  one  part  of  arsenic  in  ten  millions. 

8473.  You  made  reference  mirrors?— We  made  a 
series  of  mirrors  from  known  quantities  of  arsenic  for 
comparison  with  the  mirrors  we  obtained,  and  by  that 
means  one  can  make  a  veiy  fair  approximate  estimation 
of  the  actual  quantity  the  mirror  represents. 


8474.  Did  you  take  precautions  as  to  the  purity  of  the 
acid  ? — There  was  difficulty  found  in  obtaining  arsenic- 
free  acid.  One  would  anticipate,  and  we  had  antici- 
pated, that  the  boiling  of  hydrochloric  acid  would  free 
it  from  arsenic,  but  some  samples  were  found  which 
did  not  free  themselves  even  after  very  prolonged 
boiling. 

8475.  Did  the  same  difficulties  occur  with  z'mc'1  Me- 
tallic zinc  is  very  apt  to  contain  arsenic,  is  it  not 'if — ■ 
That  is  so.  We  succeeded  in  getting  a  good  quantity 
of  zinc  arsenic-free,  even  from  the  shadow  of  a  trace. 

8476.  What  apparatus  did  you  use? — I  sent  up  a 
sketch  of  the  apparatus,  which  the  Secretary  informs 
me  he  sent  back  to  me.  I  have  a  rough  pencil  sketcli 
here,  from  which  the  drawing  was  made,  althougli  1 
am  not  sure  it  is  large  enough  to  be  of  any  value. 
{Drawing  put  in.)  That  is  simply  a  rough  ijencii 
sketch  made  in  the  laboratory  at  the  time. 

•  8477.  {Chairman.)  It  is  quite  clear.  Can  _you  de- 
scribe it  with  reference  to  this  sketch?' — A  des^cription, 
I  take  it,  my  Lord,  would  not  be  necessarily  the  size 
of  every  part,  but  simply  general  ? 

8478.  Simply  general? — The  apparatus  consisted  of 
a  flask  furnished  with  a  separating  funnel,  the  size  of 
the  flask  being  300  cc,  and  the  funnel  100  cc.  The 
usual  cleansing  and  drying  tube  was  used,  a  plug  of 
cotton  wool  coming  first,  then  lead  paper,  then 
calcium  chloride,  then  lead  paper  again,  ami 
then  cotton  wool  again.  After  that  one  of  the  small 
tubes  with  which  Hehner  first  associated  his  name  by 
bringing  them  before  the  notice  of  the  Society  of 
Ch  emical  Industi'y.  That  is  why  I  have  used  his  name 
in  conjunction  with  Marsh's. 

8479.  Is  Helmer's  tube  an  addition  to  or  rather  a 
modification  of  Marsh's  method  1 — The  method  has  not 
been  altered  in  any  way  excej^t  that  it  has  been  brought 
down  to  a  much  more  manageable  form  by  Hehner. 
The  first  few  of  our  experiments  wei-e  made  with  the 
larger  form  of  tube,  and  bigger  apparatus  altogether. 
When  I  saw  tlie  tubes  at  this  meeting  I  spoke  about,  I 
at  once  saw  the  manageability  of  the  thing  was  ver.y 
much  greater.  I  think  the  tubes  shown  here  ju^t  now 
were  made  in  the  same  maimer  that  Hehner  makes  his 
tubes. 

8480.  What  was  the  modus  operandi  ? — ^I  took  20 
gra-nmieis  of  zinc,  50  cc.  of  hydrochloric,  or  an  equivalent 
of  sulphuric  acid,  and  placed  100  c'c.  of  water  into  the 
fumiel  and  allowed  .sufficient  to  flow  into  the  generating 
fln.sk  to  cover  the  zinc  and  fill  the  stem  of  the  funnel ; 
;irlflcd  .sufficipnt  acid  to  set  np  the  action,  and  after  a 
short  interval  ignited  .at  the  capillary  point.  Even  if 
not  air  free,  the  explosion  will  not  go  further  back  than 
the  cotton  wool  plug  in  the  drying  tube.  I  heated  the 
hard  glass  tube  five  minutes  blank,  and  then  added 
gradually  the  fluid  to  be  tested.  The  experiment  should 
last  15  minutes,  and  more  if  foaming  takes  place,  as 
the  foam  retains  the  arseniuretted  hydrogen.    In  some 
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instances  tlie  foaming  in  the  generating  flask  became 
unmanageable  ;  this  can  be  avoided  by  first  gently  heat- 
ing the  plant  or  seeds  in  dilute  acid  for  .some  hours  in 
an  open  beaker  and  subsequently  filtering. 

8481.  Have  you  compared  the  mirror  formed  when  you 
use  svilphiiric  acid  and  when  you  use  liydrochloric  acid  1 
— I  find  no  difference. 

8482.  I  think  Dr.  McGowan  has  found  in  experiments 
for  us,  and  perhaps  Mr.  Hehner  has  also  found,  that  a 
miiTor  when  sulphuric  acid  is  used  is  not  comparable 
with  that  from  hydrochloric  acid  ? — Do  you  know  the 
meaning  of  the  word  comparable  in  that  instance  ? 

{T>r.  McGowan .)  We  have  so  far  always  used  the  sul- 
phuric acid  mirror  until  quite  recently,  but  the  hydro- 
chloric acid  mirror  seems  to  be  of  a  different  type,  and 
I  should  say  rather  more  marked  than  the  sulphuric 
acid  mirror.  I  have  not  had  much  experience  yet  of  the 
hydrochloric  acid,  but  it  strikes  me  it  is  rather  more 
marked,  so  far  as  my  experience  goes. 

(Wdneiis.)  I  have  not  noticed  that. 

(Chairman.)  You  can  get  a  good  mirror  with  one  or 
the  other  ? 

(Dr.  McGowan.)  You  can  get  a  good  comparable 
mirror  with  one  or  the  other.  I  think  the  hydrochloric 
acid  is  rather  the  more  delicate. 

(Witness.)  I  think  I  would  agree  to  that  last  remark 
that  it  is  rather  more  delicate  if  anything. 

(Sir  William  Church.)  I  gather  that  you  mean  hj'dro- 
chloric  acid  mirrors  ought  to  be  compared  with  hydro- 
chloric acid  mirrors,  and  sulphuric  acid  mirrors  com- 
pared with  sulphuric  acid  mirrors,  but  that  being  done 
there  is  not  much  difference  between  the  two. 

(Dr.  McGowan.)  It  is  a  matter  of  personal  taste 
really. 

(Witness.)  I  agree  with  that. 

8483.  (Chairman.)  In  your  determination  of  arsenic  in 
superphosphates,  was  the  aqueous  acid  solution  of  the 
superphosphate  introduced  directly  into  the  apparatus? 
—Yes. 

8484.  Was  there  no  interference  with  the  test  from 
any  small  quantities  of  organic  matter  in  solution  ? — 
No,  not  in  the  case  of  superphosphates,  no  interference. 

8485.  Were  precautions  taken  to  prevent  any  arsenic 
getting  accidentally  on  to  the  leaves  of  the  growing 
plants?  Was  there  any  wind? — The  danger  was  the  in- 
troduction of  arsenic  either  carried  by  wind  or  the 
splashing  of  rain,  or  otherwise,  on  the  surfaces  of  plant 
or  leaves.  That  was  a  source  of  danger,  and  we  kept  it 
before  us  the  whole  time. 

8486.  Did  you  use  any  precautions  to  prevent  it,  or 
wash  off  the  arsenic  ? — ^We  washed  all  the  plants  and.  all 
the  parts  of  plants  carefully  in  every  instance, 

8487.  In  your  use  of  the  Helmer-Marsh  metliod  what 
kind  and  size  of  drying  tube  for  the  escaping  hydrogen 
was  used  ? — The  drying  tube  was  14  inches  in  length 
and  five-eighths  in  diameter.  The  .nirror  tube  was  five- 
sixteenths  outside  diameter,  and  about  nine  or  ten  inches 
long. 


What  length  of  cliloride  of  calcium  did  you  have 
in  the  drying  tube? — Rather  more  than  half  the  entire 
length  ;  that  would  be  seven  inches. 

8489.  In  fragments,  small  liuap?  ? — Yes.  calcined  and 
in  fragments. 

8490.  Does  your  use  of  the  Hehner-Mar.^h  method  in- 
volve any  treatment  of  the  leaves,  seeds,  ■jtc,  before 
Marshiug  ?— Usually  it  was  better  to  cut  up  the  pieces 
of  plant  or  crush  the  seeds,  and  gently  heat  them  in  an 
open  beaker  with  a  little  acid  with  them.  That  was  my 
usual  plan.  It  did  away  with  a  good  deal  of  the  danger 
of  foaming  in  the  flask. 

8491.  Did  you  use  the  whole  liquid  and  solid  together, 
or  filter  ? — In  some  instances  it  was  necessary  to  fi  Iter, 
but  if  it  was  a  thing  you  could  pulp  clown  sufficiently 
to  get  through,  I  preferred  not  filtering. 

8492.  Wliy  did  you  prefer  not  to  filter  ? — Because 
.some  of  the  arsenic  would  be  probably  left  in  that  por- 
tion which  was  upon  the  filter. 

8493.  If  there  was  no  previous  treatment  of  the  leaves 
and  so  on,  were  estimations  made  with  the  same  samples 
after  the  destruction  of  the  organic  matter?  If  you  did 
not  treat  previously,  did  you  take  any  means  to  destroy 
the  organic  matter  before  Marshing? — In  most  in- 
stances, it  was  not  necessary.  The  result  of  maceration 
was  sufficiently  free  from  organic  matter  to  permit  the 
process  to  be  carried  out. 

4.-)7f;. 


8494.  If  the  organic  matter  was  destroyed,  how  was 
it  done  ? — I  do  not  think  it  is  necessary  with  these 
vegetable  infusions  to  destroy  the  organic  matter. 

8495.  Did  you  never  destroy  the  organic  matter?  — 
Not  entirely. 

8496.  What  quantities  of  the  samples  did  you  employ  ? 
—Taking  the  first  instance,  which  was  on  the  21st  April, 
we  took  rhubarb  stems,  that  is  the  leaf  stems  of  the 
rhubarbs  used  for  feeding  purposes.  We  took  50 
grammes  and  boiled  in  dilute  hydrochloric  acid,  and 
from  that  we  obtained  a  slight  trace  of  arsenic. 

8497-  Did  you  take  about  50  grammes  in  all  these  ex- 
periments in  each  case  ? — In  each  case,  right  through. 

8498.  Did  you  get  any  appreciable  evolution  of  sul- 
phuretted hydrogen  along  with  the  arseniuretted  hydro- 
gen ? — In  one  or  two  instances  only,  not  as  a  rule,  but 
where  it  occurred  it  was  picked  up' by  the  lead  paper. 

8499.  Assuming  no  previous  treatment  of  the  sample 
in  a  sufficient  number  of  cases,  when  the  sample  yielded 
no  arsenic,  did  you  make  a  control  experiment  with  an- 
other similar  sample  and  a  given  small  amount  of 
arsenic  ? — No.  That  is  to  say  did  I  ever  introduce 
arsenic  to  prove  that  if  it  had  been  there  I  should  have 
found  it  ? 

8500.  Yes  ? — No.  I  have,  done  this  in  a  certain  way. 
It  has  happened  that  a  negative  result  has  been  ob- 
tained from  a  quantity  of  a  non-arsenicated  plant  or 
substance,  and  then  afterwards  my  son,  to  corroborate 
what  I  have  done  before,  with  a  portion  of  rhubarb 
stem  in  which  we  had  found  arsenic,  has  gone  on  with 
the  experiment  in  which  I  found  none  by  adding  some  of 
the  arsenicated  rhubarb,  and  then  has  got  his  mirror. 
That  therefore  is  something  of  the  same  sort. 

8501.  Did  you  ever  recover  the  whole  of  the  arsenic 
that  was  added  in  any  one  of  your  experiments  in  whicli 
a  known  quantity  of  arsenic  was  put  in  ? — That  could  be 
only  in  the  case  where  I  tested  my  manure.  I  could  not 
expect  in  any  way  to  get  back  again  the  arsenic  I  had 
put  into  the  soils  quantitatively. 

8502.  Did  the  organic  matter  in  the  flask  retain  any 
portion  of  the  arsenic  so  far  as  you  knowS^ — Not  so  far 
as  I  know.  I  found  it  was  extremely  slow  in  coming 
off  ;  extremely  tardy.  So  that  it  was  a  question  some- 
times of  hours  before  the  last  trace  of  arsenic  came  off 
if  there  was  a  thick  foam  forming  on  the  surface  of  the 
boiling  flask.  I  take  it  the  bubbles  contained  arseniuret- 
ted hydrogen ;  and  therefore  as  long  as  any  of  that 
foam  was  there  there  was  danger  of  arsenic  in  the  flask, 
so  I  continued  until  I  had  boiled  it  out. 

8503.  There  is  a  prevalent  idea,  I  believe,  that  organic 
matter  may  seize  hold  of  the  arsenic  and  prevent  it 
going  away  in  the  Marsh  test  ? — -Retaining  the  whole  of 
the  arsenic  present? 

8504.  No,  keeping  a  part  of  it? — I  think  that  is  pos- 
sible, but  I  have  not  had  experience  of  that. 

8505.  Did  you  ever  allow  the  blank  to  run  over  the 
same  length  of  time  as  was  taken  up  for  that  actual 
estimation  ? — Yes.  I  have  allowed  it  to  run  to  the 
point  of  absolute  total  exhaustion ;  that  is  to  say,  until 
the  whole  of  the  hydrogen  has  come  away,  simply  for  a 
blank  experiment. 

8506.  Did  you  ever  obtain  any  false  mirror — one  that 
was  carbonaceous  ? — No.  I  know  nothing  of  that.  I 
have  seen  a  slight  discolouration  which  has  led  one  to 
suspect  a  mirror  was  about  to  be  formed,  but  I  have 
never  had  a  case  where  it  was  not  sufficiently  decisive 
if  you  actually  got  arsenic  to  be  able  to  detect  the  fact. 

8507.  Were  the  solutions  and  extractions  reduced  to 
the  arsenious  state  before  Marshing  ? — No  steps  were 
taken  before  the  liberation  of  the  hydrogen  to  reduce  it. 
The  question,  I  think,  means  this  :  were  any  steps  taken 
to  reduce  a  possible  arsenic  compound  to  the  arsenious 
state  before  its  introduction  into  the  flask  ? 

8508.  Yes  ? — The  answer  is  no. 

8509.  Has  it  been  ascertained  that  the  whole  of  a  given 
quantity  of  arsenic  acid  would  be  reduced  and  deposited 
in  fifteen  minutes  ? — Although  fifteen  minutes  is  the 
time  that  we  give  as  being  in  most  instances  sufficient, 
we  have  never  confined  ourselves  to  a  rigid  line  about 
time.  As  long  as  there  was  the  slightest  evidence  of 
further  deposit  we  would  go  on  ;  and  in  some  instances 
it  was  a  very  long  time  indeed. 

8510.  It  would  be  very  interesting  to  understand  what 
degree  of  confidence  may  be  placed  in  results  in  which 
the  answer  is  negative,  "  No  arsenic  mirror  discovered  "  ? 
•  -  T  see  the  importance  of  the  point. 
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8511.  We  want  to  prove  that  there  was  no  arsenic 
there  ? — I  am  firmly  convinced  from  my  own  experience 
that  if  arsenic  is  present  it  must  be  due  to  carelessness 
of  the  operator  if  he  does  not  find  it. 

8512.  Dr.  McGowan  informs  me  that  with  smaller 
quantities  of  re-agents  it  sometimes  takes  from  three- 
(juarters  of  an  hour  upwards  for  the  arsenical  mirror  to 
appear  in  estimations  which  have  been  made? — Were 
those  organic  mixtures  of  plant  matters? 

(Dr.  McGowan.)  Mixtures  in  which  the  organic  matter 
was  destroyed. 

(Wifiii'ss.)  AVhat  class  of  organic  matter  was  it? 
Animal  matters  P  If  so  that  hardly  comes  in  as  regards 
our  cases. 

(Dr.  McGowan.)  Principally  animal  matters,  but  I 
think  one  or  two  vegetable  matters  as  well,  though  I 
could  not  say  from  memory. 

(Wifiii'ss.)  We  carried  our  experiments  in  every  in- 
stance a  long  way  past  the  fifteen  minutes.  If  any  indi- 
cation came,  it  always  came  within  the  fifteen  minutes  ; 
a  slight  indication,  any  possible  change  or  deposit,  was 
sufficient  to  make  us  go  on  with  our  experiments  until 
we  were  perfectly  sure  we  had  exhausted  them. 

8513.  (Chairman.)  In  other  experiments,  in  the  case 
of  arsenious  acid,  it  has  been  found  the  deposit  com- 
pleted in  most  cases  in  twenty  minutes  ? — I  agree  with 
that. 

8514.  It  might  in  future  experiments  ndd  greatly  to 
the  value  if  we  had  distinct  evidence  that  the  whole  of 
the  arsenic  was  taken  out  by  a  continuation  of  the 
process  ? — In  the  presence  of  organic  matter  ? 

8515.  Ye.s?— I  will  undertake  to  do  that. 

8516.  And  whetlier  the  original  form  of  the  arsenic  was 
arsenic  acid  or  arsenious  oxide? — We  will  undertake  to 
experimentalise  with  the  two  forms  of  oxide,  the  arseni- 
ous and  arsenic  conditions,  under  the  conditions  you  are 
indicating  ;  that  is  to  say,  we  will  make  a  blank  with 
our  vegetable  solutions  or  decoctions,  or  whatever  you 
call  them,  and  then  we  will  add  in  one  set  of  instances 
arsenious  oxide. 

8517.  Add  it  to  the  vegetables,  not  the  vegetable 
decoction — to  the  vegetables  before  decocting  ? — I  do  not 
see  how  that  is  to  be  done. 

8518.  Add  it  to  the  liquid  before  macerating? — Yes,  I 
see.  I  could  not  add  it  to  the  vegetable  matter.  If  I 
have  the  opportunity  of  sending  up  my  notes  I  will  under- 
take to  carry  those  experiments  out. 

8519.  (CItairman .)  What  about  testing  the  ground? — 
I  thought  it  was  a  point  of  interest  to  know  that  we  had 
sufliciently  arsenicated  the  soil  to  show  that  a  plant  had 
been  submitted  throughout  its  life  history  to  the  condi- 
tions under  which,  if  it  was  capable,  it  would  take  up 
;irsenic,  and  therefore  we  took  samples  of  the  earth  aflsr 
the  experiments  had  been  finished  with  the  plant,  and 
icmd  that  it  still  contained  arsenic. 

8520.  As  if  the  planlhad  taken  some  arsenic,  but  had 
not  taken  all  the  arsenic  ? — That  was  not  the  only  object. 
The  object  we  had  in  view  was  to  show  that  the  plant 
during  the  whole  of  its  career  had  been  imder  the  influ- 
ence, at  all  events,  of  an  arsenicated  e  ~vironment. 

8521.  That  the  arsenic  had  not  be-n  washed  out  of 
the  soil?— Yes,  just  so.  That  is  what  we  wanted  to 
show. 

8522.  What  were  the  plants  and  seeds  tested  ? — The 
plants  and  seeds  experimented  upon  were  wheat,  barley, 
rye,  oats,  peas,  buckwheat,  maize,  bear.s,  cucumber, 
tomato,  rhubarb,  mangolds,  carrots,  lettuce,  and  cab- 
bage. 

8523.  At  what  date  were  the  seeds  planted  ? — The  rhu- 
barb was  in  my  own  garden,  and  I  do  not  know  how  long 
it  had  been  planted,  but  it  was  arsenicated  immediately 
as  it  was  appearing  above  the  ground  ;  that  was  before 
the  21st  April,  about  the  time  it  springs  from  the 
ground. 

8524.  Which  was  arsenicated,  the  soil  or  the  rhubarb? 
— The  soil  was  arsenicated.  It  was  arsenicated  around 
the  plant.  The  plant  threw  up  three  or  four  growths, 
and  this  was  arsenicated  in  a  little  ditch  round  the  plant 
and  covered  in  with  earth.  That  I  did  myself.  The 
following  is  the  list  of  the  experiments  :  — 

List  of  Expeeimexts  :  1901. 

April  21: 

No.  1— Rhubarb  stem,  taken  50grms. ;  boiled  in  dilute 
Lydrochloric  acid.    Slight  trace  of  arsenic. 

No.  2 — Rhubarb  leaf  blade.    A  slight  trace  of  arsenic. 


May  3  :  Mr. 

No.  3 — 50  grms.  peeled  rhubarb  petiole.  A  faint  trace  -^»!fdi 
of  arsenic. 


No.  4 — The  peelings  of  leaf  stalk.  Very  faint  trace 
of  arsenic,  less  than  1,  2,  and  3. 

May  11  : 

No.  5 — Cabbage,  50  grms.  of  the  heart.  No  arsenic. 
No.  6 — ^50  grms.  of  stump.    No  arsenic. 

May  22 : 

No.  7 — Barley.  Whole  plants  pulled  up  by  root. 
Faint  trace  of  arsenic. 

No.  8 — Oats.    Ditto.    No  arsenic. 

No.  9 — Buckwheat.    Ditto.    No  arsenic. 

June  19 : 

No.  10 — Growing  green  stalks  and  bursting  ears  of 
barley,  50  grms.    Not  a  trace  of  arsenic. 

June  24 : 

No.  11 — Maize,  tops  of  plants  only.    No  arsenic. 
June  26 : 

No.  12 — Buckwheat.  Flowers  and  stems  cut  6  inches 
from  ground.    No  roots.    Very  faint  trace  of  arsenic. 

No.  13 — Second  sample  ditto  ditto.  Rather  more 
arsenic  than  in  No.  12. 

June  29 : 

No.  14 — Ryegrass  in  green  ear.  Upper  parts  of  stems 
and  ears  only.    Faint  trace  of  arsenic. 

July  1  : 

No.  15 — Broad  beans.  Pods  and  seed,  young  and 
green,  nearly  fit  for  table.  Well-marked  mirror  of 
arsenic,  estimate<l  as  one  part  in  thirteen  millions  of  the 
solution. 

July  2  : 

No.  16 — Broad  beans.  Foliage  and  stalks,  no  pods 
nor  seeds.    Arsenic  same  as  in  No.  15. 

July  4  : 

No.  17 — Green  barley  ears.    No  arsenic. 
July  27  : 

No.  18 — Barley  ears  nearly  ripe.  A  line  specimen. 
No  arsenic. 

No  19 — Buckwheat  seeding  heads.    No  arsenic. 
July  31 : 

No.  20 — Green  peas  ;  no  pods.    No  arsenic. 
August  5  : 

No.  21 — Ripe  barley.    A  fine  sample.    No  arsenic. 
No.  22 — Ripe  oats.  No  arsenic. 

-Vugust  8  : 
No.  23 — Lettuce.    No  arsenic. 

August  10 : 

No.  24 — ^Ripe  barley.    Second  sample.    No  arsenic. 

August  13 : 

No.  25 — Carrots.    No  arsenic. 
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August  19 : 

No.  26 — Male  flower  of  maize. 


No  arsenic. 


No 


August  22 : 

No.  27 — Green  maize,  corn  cob  with  sheath, 
arsenic. 

August  30 : 

No.  28 — Tomatoes  ;  fruit.    No  arsenic. 

September  3 : 

No.  29 — Broad  beans.    Ripe  seed.    No  arsenic. 

September  5  : 

No.  30.— Ripe  wheat  seed.    No  arsenic. 
No.  31 — Mangel.    No  trace  of  arsenic. 
No.  32— Cucumber.    No  arsenic. 

8525.  (Chairman.)  Is  No.  31  the  mangel  wurzel  ? 
—Yes. 
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8526.  (,Sir  William  Church.)  These  dates  that  are 
given,  are  they  the  dates  of  the  experiments  or  the  date 
when  tlie  arseuicated  manure  was  put  on  — These  were 

-■  the  dates  of  the  experiments — laboratory  dates. 

8527.  When  did  you  apply  the  arsenicated  manure  to 
the  growing  rhubarb?.  I  imderstood  you  to  say  you 
applied  the  arsenicated  manure  ou  the  21st  April? — I 
was  wrong  in  that.  That  is  when  I  made  the  estimation  ; 
it  must  have  been  previous  to  that — I  should  think  at 
least  a  fortnight. 

8528.  Therefore  these  dates  given  are  the  dates  of  the 
laboratory  experiments  ? — Yes. 

8529.  And  I  understand  from  what  you  have  said  be- 
fore that  in  the  case  of  all  the  seeds  spme  was  applied 
at  the  time  of  sowing  and  some  subsequently  ? — Yes. 

8530.  Does  that  apply  to  the  cabbage  too? — Yes,  but 
not  to  the  rhubarb. 

8531.  It  api^lies  to  all  in  fact,  excepting  the  rhu- 
barb ?— Yes. 

8532.  (Chairman.)  Some  arsenic  was  put  into  the 
manure  before  the  sowing  of  the  seed,  is  that  so  ?^ — The 
whole  of  the  manure  was  arsenicated  at  one  anrl  the 
same  time. 

8533.  Was  tlie  manure  applied  before  the  sowing  of 
the  seed  in  some  cases? — No;  at  the  time  of  sowing. 
The  first  manure  was  put  adjacent  to  the  seed  at  the 
time  of  sowing,  not  actually  touching.  I  do  not  know 
tliiit  there  was  any  reason  why,  but  putting  a  large 
quantity  of  strongly  arsenicated  manure  there  might 
have  been  some  action  preventing  the  sproirting  of  the 
seed,  so  we  avoided  that,  and  put  it  in  close  proximity 
to  the  seed,  and  then  covered  the  seed  in  the  ordinary 
way.  The  seed  was  sown  by  a  practical  man  in  my 
presence,  better  than  I  could  have  done  it  myself.  Sub- 
sequently, before  the  young  corn  had  got  more  tlian  a 
very  green  show  of  grass,  another  portion  of  manure 
was  put  around  it  at  a  fux-ther  distance  from  the  plant 
than  before. 

8534.  In  a  circle  round  the  plant  ? — Being  in  rows  in 
these  instances  they  were  in  straight  lines. 

8535.  You  did  not  mix  some  of  the  manure  thoroughly 
with  the  soil  at  the  beginning? — It  would  be  so,  be- 
cause it  was  sown  in  a  long  trench,  and  then  raked  over 
with  a  rake  so  as  to  mix  the  soil  with  it. 

8536.  In  the  first  experiment  you  say  slight  trace  "  ; 
was  that  too  small  to  be  estimated  ? — Yes  ;  it  was  too 
small  to  be  estimated. 

8537.  In  No.  12  you  say  "  very  faint  trace  of 
arsenic  "  ? — That  very  faint  trace  of  arsenic  would  be 
like  one  of  the  faintest  tubes  you  had  before  you  tliis 
morning.  I  should  not  attempt  to  make  a  quantitative 
statement,  on  a  mirror,  at  all  events,  not  less  than 
that.  Those  mirrors  fade  very  quickly  unless  the  tube 
is  sealed  off  when  containing  hydrogen,  and  even  then 
T  fniil  they  fade  somewhat. 

8538.  This  miri'or  is  one  of  the  cases  whicn  you  wouln 
term  a  very  faint  trace?— Yes.  I  should  not  venture 
to  estimate  that  mirror.  And  yet  there  might  be  an 
estimation  given,  but  if  so  that  tube  has  faded  since  it 
was  made,  or  I  should  think  so. 

8539.  (Sir  William  Church.)  This  was  not  sufficient 
to  be  estimated.  This  is  from  one  of  tlie  Californian 
fruits? — That  would  be  my  report  cai  it. 

8540.  {Chairman.)  In  respect  to  Aucjust  5tli,  Nos.  21 
and  22,  about  how  much  barley  may  have  been  tested? 

•^'1-  —50  grams  of  the  barley  and  50  grams  of  the  oats. 

8541.  In  No.  29  was  that  a  later  crop  of  broad  beans 
than  those  examined  on  July  lst?i--No,  the  same 
plants,  but  on  the  1st  July  the  plant  is  spoken  of  there 
as  "young  and  green;  nearly  fit  for  the  table."  On 
the  3rd  September  pods  and  se«is  were  taken  and  cut 
up  together,  when  I  obtained  one  part  in  thirteen 
million.    And  the  ripe  bean  was  taken  on  the  3rd 

enie  in  ^^Ptember  with  the  view  of  strengthening,  or  otherwis  - 
the  then  arrived  at  conclusion  in  our  minds  that  none 
of  tlie  ripened  grains  of  any  knvl  had  assimilated 
arsenic,  and  we  found  that  was  so  with  the  broad  beans. 
If  we  had  taken  the  broad  beans  separately  on  July  1st 
the  probability  is  that  we  should  have  found  no 
arsenic.    I  cannot  prove  it  this  season. 

8542.  But  the  same  seeds  sliowed  no  arsenic  after 
ripening  ?— Quite  so.  "... 

8543.  What  became  of  the  arsenic  they  had  in  them  ? 
-There  is  no  evidence  they  had  any  at  all.    I  took 

4.57  . 


pods  and  seeds  together.    With  my  exjjerience  now  1  Mr. 
have  a  strong  opinion  that  there  was  none  in  the  seeds    A.  AyigeU. 
themselves  at  that  time.   

8544.  And  that  it  was  in  the  pods? — Yes.    If  you  '  '  ' 
will  notice,  on  the  1st  July  it  is  broad  beans,  pods  and 
seeds  ;  but  on  the  Sixl  September  it  is  ripe  seed. 

8545.  The  inference  you  draw  is  that  probably  it  arsenic  in 
was  in  the  pods?' — Thai  is  my  own  opinion  now.  pods  ; 

8546.  And  probably  what  you  examined  on  the  1st 
July  did  not  contain  ihe  arsenic  in  the  seed? — Not  in 
the  seed. 

8547-51.  One  part  in  thirteen  million  :  does  that  mean 
thirteen  million  parts  of  solution  made,  or  thirteen 
million  parts  of  substance  taken — seeds  and  pods,  for 
instance? — Substance  taken. 

8552.  {Sir  William  Church.)  With  regard  to  July  31, 
No.  20  green  peas,  was  that  only  the  pea,  or  the  pea  and 
l)od  ? — Only  the  pea  ;  not  the  pod  in  this  instance. 

8553.  Then  I  think  "  no  pods  "  should  be  put  in  so  as 
to  make  that,  comparable  with  the  peas? — 1  think  thai 
should  be  done.  But  you  soe  one's  experience  was  not 
comparable  at  that  time. 

8554.  {Sir  William,  Church.)  Quite  so ;  but  I  only 
wanted  to  know  whether  you  took  the  pods  and  peas  as 
well  ? — No. 

8555.  {Chairman.)  What  are  your  conclusions  on  the 
whole  of  your  experiments?' — The  result  of  our  experi- 
ments, which  have  been  carried  as  far  as  one  season 
will  permit,  goes  to  show  that  the  roots  of  plants  are 
capable  of  taking  up  arsenic  from  soils  manured  with 
arsenicated  phosphates.    From  the  roots  the  arsenic      roots  and 
can  rise  in  the  fibro-vascular  bun<l]es  by  a  process  of  young  leaves; 
suction    and    capillarity,    and   may  be    present    in ' 
measurable  quantities  in  the  early  stages  of  succulent 

growths.    Arsenic  was  found  in  rliuharb  petioles  and 

leaf  blades,  and  in  the  young  leaves  or  grass  of  rye  and 

buckwheat,  and  in  the  stems  and  leaves  and  green  pods 

of  broad  beans.    There  you  see  I  have~  stated  green 

pods  as  a  matter  of  opinion  really  because  the  green 

pods  were  never  taken  alone,  and  it  remains  for  that  to 

be  done.      I  think  it  must  be   looked  upon  as  an 

opinion,  that  it  was  in  the  pods  and  not  in  the  broad 

beans.    That  being  so,  in  no  instance  was  the  faintest  none  in 

trace  of  arsenic  present  in  the  fruit  or  seed  of  any  f,.uit  or  seed 

plant.  of  any  plant 

8556.  Can  you  suggest  any  explanation  of  that?— It  examined, 
thus  appears  thai  in  those  parts  of  the  plant  wliich 

are  remote  from  the  influences  of  mere  mechanical 
forces,  and  where  vital  or  physiological  energies  pre- 
dominate, a  selective  power  is  brought  to  bear,  ami 
arsenic,  even  if  present,  is  rejected. 

8557.  So  that  you  think  the  arsenic  may  be  excreted  ? 
— Refused  at  that  point  where  starch  grains  are 
being  formed  and  other  truly  physiological  processes 
of  an  intricate  character.  We  are  of  opinion  that  even 
if  the  arsenic  reaches  that  point  a  refusal  takes  place, 
and  excretion  in  some  form  or  other. 

8558.  And  in  no  instance  was  the  faintest  trace  of 
arsenic  present  in  the  fruit  or  seed  of  any  plant? — In 
no  single  instarice. 

8559.  It  seems  that  in  cabbage  and  in  maize  there 
was  no  arsenic  found  at  all;  even  in  the  petioles? — 

The  young  leaves  of  cabbage  and  maize  were  free  fro;!i  , 
arsenic. 

8560.  But  the  young  leaves  of  other  vegetables  were 
not  free? — Not  in  all  instances.  The  young  leaves  of 
rye  and  buckwheat,  and  the  stems  and  leaves  and  green 
pods  of  broad  beans  yielded  arsenic. 

8561.  {Sir  William  Church.)  What  becomes  of  arsenic 
when  you  add  it  to  the  soil  ? — Do  you  mean  what  changes 
take  place  chemically  ? 

8562.  No.  For  instance,  your  arsenicated  manure 
which  is  supplied  to  the  soil;  would  you  be  able  to 
recover  the  arsenic  after  a  good  many  months  ? — That 
wa.s  one  of  our  experiments. 

8563.  No.  You  said  you  found  the  soil  still  contained 
arsenic,  but  I  am  wanting  to  know  what  becomes  of  tlv- 
ar.senic?  Could  you  recover  the  whole  of  the  arsenic? 
—One  would  not  anticipate  that  possibility.  Thei^- 
must  be  some  loss  from  rains  which  carry  the  arsenii- 
right  down  into  the  soil.  We  wanted  to  see  that  we  put 
sufhcient  arsenic  to  take  care  of  that. 

8564.  You  have  not  turned  your  attention  to  the  fact 
whether  arsenic  after  a  time  enters  into  any  soluble; 
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condition  in  the  soil? — It  was  soluble  in  the  f^oil  at  the 
end  of  the  experiments  ;  it  was  dissolved  out  witli  cold 
water. 

8565.  You  have  settled  the  point  so  far  that  there  was 
sfcill,  in  the  soil  you  were  experimenting  with,  soluble 
arsenic,  but  you  did  not  go  further  to  see  what  quantity 
of  your  arsenicated  manure  had  disappeared  during  the 
course  of  your  experiments  ? — It  is  hardly  possible  un- 
less we  commence  with  that  object  in  view,  and  knew 
the  quantity  of  soil  we  had  added  the  manure  to. 
Ponii  in  8566.  In  what  form  would  you  think  arsenic  is  taken 

whicli  arsenic  up  by  plants  ? — I  shovdd  be  inclined  to  believe  that  the 
taken  up  by    arsenic  is  dissolved  as  a  sulphate  or  in  the  (}icoss  aciJ 
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not 
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of  the  superphosphate;  but  I  have  no  evidence  of  that 
and  I  do  not  know.  AVhat  I  wanted  to  prove  va-' 
whether  arsenic  could  find  its  way  through  the  build- 
ing up  powers  of  the  plant.  I  should  not  expect  to  find 
the  oxide  existing  as  such  in  a  superplioiphate  at  the 
temperature  at  which  superphosphates  are  made  m  'he 
presence  of  an  excess  of  sulphuric  acid. 

8567.  You  -would  not  find  arsenious  oxide  free  ? — No. 

8567*.  But  you  have  not  formed  any  opinion  as  to 
what  especially  it  is  that  is  soluble  and  passes  into  the 
plant  ? — No,  I  have  not. 

8568.  {Chairman.)  It  might  pass  into  the  plant,  into 
tlie  root  and  sap,  and  yet  not  be  assimilated  by  the 
plant  ? — ^That  is  my  point,  that  it  does  enter  witli  all 
other  soluble  matters  through  the  spongioles  of  the  roots, 
and  finds  its  way  through  the  bundles  of  fibres  in  those 
succulent  forms  of  plants  in  which  the  arsenic  was  found. 
But  immediately  the  powers  of  assimilation  come  into 
work — ^which  is  not  the  case  I  take  it  in  the  mere 
tubular  portions  of  the  stalk  of  a  plant — the  physiologi- 
cal functions  take  the  ascendancy  :  as  soon  as  it  becomes 
a  question  of  forming  the  germ  of  the  new  plant  in  the 
seed.  Then  there  is  the  powei-  brought  in  which  I  am 
satisfied  in  my  own  mind  is  a  sufficient  safeguard 
against  the  entrance  of  arsenic  into  barley  or  any  other 
seed  of  a  similar  nature. 

8569.  Everything  that  comes  up  in  a  sap  must  remain 
in  the  plant  ;  the  sap  does  not  come  down  again.  What- 
ever is  in  the  sap  remains  in  the  plant  ? — Quite  so. 

8570.  Is  there  any  security  that  it  will  not  get  into 
the  grain  if  it  is  in  the  plant  ? — It  has  not  done  so  in  any 
of  our  cases. 

8571.  In  the  case  of  rye  or  oats  or  wlieat.  do  you 
think  that  there  is  arsenic  in  the  leaves  and  blades,  but 
not  in  the  gTain  ? — Not  in  the  grain.  We  have  found 
it  not  always,  but  in  many  cases  in  the  leaves,  especially 
in  the  younger  growth  of  the  plant.  We  have  found  i/ 
in  the  leaves  and  stalks;  not  in  any  instance  in  thi 
ripe  fruit  or  seed. 

8572.  Have  you  found  it  in  sufficient  quantities  in 
tile  blades,  for  instance,  to  make  hay  or  straw  poisonous 
for  cattle? — It  is  a  point  that  has  not  struck  me  at  all. 
When  I  have  been  talking  about  grass  it  has  not  been 
meadow  grass.    It  has  been  rye  certainly. 

8573.  The  question  of  the  safety  of  arsenicated 
manures  would  not  be  altogether  settled  even  though  it 
were  proved  that  no  arsenic  gets  into  seeds  ? — Not  for 
grazing,  because  I  found  on  the  "  29th  June,  rye  grass 
in  green  ear.  Upper  parts  of  stems  and  ears  only  ;  faint 
trace  of  arsenic."  Therefore  your  question  leads  one 
to  be  cautious  not  to  say  that  thii  proves  that  the  use 
of  arsenicated  manures  can  in  no  form  injure  tlie  cattle 
that  feed  upon  th>'  products. 

8574.  Suppose  arsenicated  manures  were  applied  to 
meadow  land  to  be  used  for  gracing.  Might  arsenic 
get  into  the  beasts  and  make  their  flesh  poisonous  to 
mankmd.P— I  should  hardly  expect  to  find  that,  but  upon 
prmciple,  at  all  events,  it  is  an  objectionable  practice 
to  allow  any  cattle  to  graze  upon  a.  plant  in  which  you 
knoTv  arsenic  is  present. 

8575.  With  all  your  experience  as  public  analyst  and 
your  chemical  and  physiological  knowledge,  do  you  think 
that  for  the  safety  of  the  public  it  is  necessary  that 
chemical  manures  should  be  carefully  examined  ?— No, 
I  do  not.  I  do  not  think  that  the  result  of  our  experi- 
ments lead  us  to  that.  We  took  22  phosphates,  and 
examined,  and  found  arsenic  in  all  of  them,  and  they 
varied  very  little,  and  the  usual  quantity  was  -03  per 
cent,  of  the  weight  of  the  manure. 

8576.  These  were  the  ordinary  manures  of  commerce? 
— These  were  the  ordinary  manures  of  commerce.  The 
22  samples  came  from  three  factories  and  were  all 
labelled  with  the  percentage  of  soluble  phosphates.  So 
that  they  were  not  all  one  batch. 
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8577.  Did  you  find  nearly  the  same  proportion  in  the  M, 
different  factories  ? — Very  nearly.  A.  An 

8578.  Did  yon  find  any  individual  samples  in  which  -y 

there  was  considerably  more  ? — Not  a  great  variation  ;   

not  sufficient  for  us  to  have  taken  a  particular  note  of 
any  particular  sample. 

8579.  "OS  is  a  large  percentage  ? — Yes,  it  is. 

8580.  -03  is  3  parts  in  10,000?— Yes. 

8581.  That  seems  a  large  amount.  Is  that  in  parts 
by  weight  of  the  phosphate  ? — ^In  parts  by  weight  of  the 
entire  phosphate. 

8582.  For  your  experiments  you  added  arsenic  to  the 
extent  of  17  times  as  much  as  that  ? — Yes. 

8583.  And  that  did  not  introduce  large  quantities  of 
arsenic  into  the  plants  in  any  case  ? — And  tliat  did  not 
introduce  large  quantities  in  any  case. 

8584.  {Sir  William  Church.)  Granting  that  the  arsenic  Ditterencesi 
in  whatever  form  it  may  be  passed  into  the  plants  results  as 
through  the  spongioles  by  a  sort  of  capillary  attraction,  regards 
how  do  you  explain  that  it  is  present  in  some  plants  different 
and  not  in  others  ?    Cabbages  seem  to  be  quite  free  ? — If  ])lants. 
you  remember,  the  growth  of  the  cabbage  is  an  ex- 
tremely small  root  as  compared  with  the  size  of  the 

jjlant,  and  the  stem  of  the  cabbage  is  of  a  very  liard 
woody  nature.  The  cabbage,  although  succulent  in  the 
leaf,  is  very  woody  in  tlie  under  parts,  and  that  is  one 
reason  why  I  did  not  get  it  in  the  cabbage,  1  believe. 

8585-  Maize  has  a  small  root,  but  it  is  a  very  succu- 
lent free  open  growing  plant.  There  is  no  arsenic  in 
the  tops  of  maize  and  nO'  arsenic  in  the  green  maize  cob 
with  sheath  ? — We  should  not  anticipate  that  a  plant 
which  might  take  up  arsenic  would  necessarily  do  so 
in  all  instances.  There  must  be  a  chapter  of  accidents 
surrounding  the  question  of  whether  or  not  that  particu- 
lar spongiole  does  come  at  all  in  connection  with  the 
arsenioafted  manure  even.  It  may  happen  that  it  would 
not  be.    I  should  anticipate  that  it  would  be. 

8586.  i  am  only  going  with  regard  to  your  theory  that 
when  physiological  action  in  a  plant  is  more  advanced, 
then  there  comes  in  the  power  of  rejection  and  selection. 
Carrots  do  not  seem  to  have  had  any  trace  of  arsenic 
in  them  ?^ — No.  I  quite  expected  to  find  it,  but  it  was 
not  there.  I  want  to  point  out  that  tlie  carrot  is  not 
a  fruit. 

8587.  It  is  a  root?— Yes.  The  carrot  seed  if  I  had 
grown  it  as  seed  would  not  have  had  any  arsenic  in  the 
seed,  even  if  arsenic  was  present  in  the  root. 

8588.  But  the  root  has  no  arsenic  in  it? — No. 

8589.  And  mangold  you  tell  us  had  none? — No. 

8590.  Tbere,  again,  that  is  a  very  succulent  plant, 
containing  a  large  quantity  of  aqueous  matter? — Yes. 
It  seems  to  be  somewhat  opposed  to  the  results  obtained, 
but  the  results  obtained  in  other  instances  you  see  have 
been  always  straight  stem  plants,  which  would  have 
capillary  tubes  mucli  more  easily  accessible  possibly  than 
the  same  tubular  structure  of  the  root.  But,  of  course, 
that  is  theory. 

8591.  Where  were  these  experiments  carried  out? — '- 
They  were  carried  out  by  myself  and  my  son  in  my  own 
laboratory  at  Southampton. 

8592.  I  mean  the  growth  of  the  plants  ? — They  were 
all  carried  out  within  three  or  four  miles  of  my  own 
place. 

8593.  All  on  the  same  plot  of  ground  ? — No,  not  at  p|.jpgg 
all.  That  is  a  very  important  point,  of  course.  Those  y^'pej-jmej 
that  were  taken  by  myself  were  in  my  own  kitchen 
garden.  Those  that  were  taken  by  Messrs.  Toogood  and 
Son  and  treated  were  carried  out  between  four  and  five 
miles  a.way  from  the  ground  I  operated  upon  myself, 
and  then  a  third,  a  Mr.  Sawyer,  had  his  ground  about 
half-way  between  the  two.  There  were  three  different 
positions.  Sawyer's  ground  was  on  the  top  of  a  con- 
siderable hill,  and  a  more  stony  soil  than  the  rest. 
Toogood's  experimental  grounds  are  down  in  a  loamy 
valley  and  my  own  is  some  stiff  clay  soil. 

8594.  I  take  it  that  probably  the  rhubarb,  the  peas, 
and  the  beans,  would  ibe  carried  out  in  your  garden, 
and  the  corn  would  be  carried  out  in  one  of  the  other 
places? — The  rhubarb,  peas,  'beans,  and  cucumiber, 
were  our  home  growth.  The  cabbage,  barley,  buck- 
wheat, maize,  were  grown  by  Sawyer,  and  the  rest,  the 
loots,  were  grown  by  Toogood. 

8595.  You  did  inot  get  corn  from  two  different  locali- 
tiee? — No.    All  the  corn  came  from  Sawyer's  ground. 

8596.  You  heard  the  evidence,  I  think,  of  Dr.  Rey- 
nolds, when  he  told  us  that  he  had  been  told  by  those 
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wlio  had  been  analysing  hair  and  other  substances  for 
arsenic,  that  there  was  very  greait  difficulty  in  cleans- 
ing the  flasks.  Have  you  found  that  ? — That  is  not  in 
accordance  with  my  experience.  Of  course,  the  usual 
drastic  and  careful  cleanliness  must  be  attended  to.  It 
would  not  do  to  continue  a  thing  in  a  flast.  Nearly 
the  whole  of  these  experiments  were  done  in  one  flask, 
and  we  have  a  great  many  more  negative  results  than 
positive  ones,  and  the  positive  ones  are  interspersed 
amongst  the  negative  ones  from  the  same  flask.  I  was 
struck  at  the  time  when  I  heard  the  evidence  that  it 
was  not.  in  accordance  with  our  experience. 

8597.  Have  you  any  suggestion  to  make  with  regard 
to  the  difference? — I  should  not  like  to  make  the  sug- 
gestion that  dawns  on  my  mind.  There  is  more  risk 
of  positive  results  than  there  is  of  negative  results 
through  the  whole  of  these  experiments.  It  wants 
very  great  care  to  get  negative  results.  If  the  arsenic 
is  present,  any  ordinary  fairly  skilled  analyst  can  find 
it. 

8598.  But  is  it  not  j^cssible  that  you  may  get  nega- 
tive results  from  want  of  sufficient  care  in  carrying  out 
your  experiments? — I  think  that  is  covered  by  my  re- 
mark that  an  ordinary  careful  operator  would  be  sure 
to  find  it  if  it  is  there.    I  cannot  see  why  not. 

8599.  {Vr.  Whitelegge.)  Can  you  say  how  much  super- 
(jhosphate  is  usually  put  upon  the  land  ?  I  am  told 
about  4  cwt.  per  acre  ? — Yes.  That  is  a  liberal  but 
still  an  ordinary  quantity  to  use. 

8600.  That  works  out  at  about  2,000  grains  of 
arsenic  to  an  acre,  taking  your  estimate  of  -03? — Yes. 

8601.  Or  half  a  grain  of  arsenic  per  square  yard  ?— 
Yes. 

8602.  Can  j'ou  say  what  the  length  of  your  hydrogen 
flame  was?. — It  is  kept  under  control.  The  length  of 
the  flame  should  not  exceed  the  size  of  a  barleycorn  to 
work  well.  I  do  not  like  a  fierce  current  ;  that  is  a 
dangerous  thing. 

860S.  You  did  not  measure,  nor  was  it  possible  to 
measure  in  the  experiment,  the  amount  of  manure. 
Yon  did  not  put  so  many  grammes  of  manure  near  so 
many  plants  ? — No. 

8604.  Did  you  measure  the  distance  away  at  which 
they  were  put? — It  would  be  something  like  two  inches. 

8605.  Was  there  imiformity  of  condition  as  to  water- 
ing or  washing  by  rains  ? — Notes  were  taken  as  to  the 
rainfall.  I  have  not  them  here,  but  I  can  send  them 
to  you  in  a  general  sense  whether  it  was  wet  weather 
or'  dry. 

8606.  It  was  not  possible  to  make  any  estimate  of 
the  amount  of  arsenic  that  was  or  might  have  been 
absorbed  by  the  roots  of  a  given  plant? — No. 

8607.  Therefore,  it  would  be  useless  to  attempt  to 
measure  the  amount  of  arsenic  which  reached  the 
plant? — Quite  so. 

8608.  Still  you  found  it  in  some  of  the  tissues,  and 
more  especially  the  succulent  tissues  ? — Yes. 

8609.  In  a  form  demonstrable  by  the  methods  you 
used  ? — ^Yes. 

8610.  In  pursuing  that  analysis  you  oxidise  the 
organic  matter  ? — Yes,  to  a  certain  extent.  In  some  in- 
stances. 

8611.  You  failed  to  find  any  at  all  in  the  seeds,  either 
green  or  ripe  ? — ^Yes.  The  question  of  the  bean  is 
sub  judice. 

8612.  Exactly.  Your  view  is  that  there  is  none  in 
the  seed  ? — Yes. 
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8613.  That  is  just  the  point  is  it  not,  at  which  phos- 
phoi-us  is  ordinarily  assimilated  1 — Yes. 

8614.  So  that  in  your  view  the  behaviour  of  arsenic 
is  precisely  the  reverse  of  phosphorus  ? — That  is  to  say 
the  behaviour  of  the  plant  towards  it  ? — Yes. 

8615.  The  phosphorus  in  the  seed  enters  into  a  new  phosphonis. 
form  of  combination  does  not  it  ? — ^Certainly. 

8616.  Which  possibly  might  give  a  different  result 
in  analysis  ? — Yes. 

8617.  -Might  not  the  same  sort  of  thing  happen  in  the 
case  of  arsenic  ?  Do  you  think  it  is  perfectly  clear  that 
if  you  had  oxidised  the  whole  of  the  organic  matter  in 
the  seed  you  might  not  have  found  some  arsenic  thei"e? 
— -It  is  a  point  of  a  considerable  amount  of  interest  ; 
but  I  have  not  tried  it. 

8618.  If  you  are  pursuing  these  investigations  it 
might  be  worth  considering  i — I  think  so  ;  tiiat  is  to 
say  would  you  insist  upon  an  entire  destruction 

8619.  I  am  thinking  of  the  evidence  we  have  had, 
that  conceivably,  under  certain  circumstances,  arsenic 
may  enter  into  organic  combination  with  some  thing  or 
another  and  hide  itself  in  so  doing? — You  would  be 
satisfied  if  the  entire  mass  of  the  seed  was  broken  up 
and  decomposed  if  we  obtained  by  this  process  a  mirror 
of  arsenic.  Supposing  I  oxidise  my  organic  solution 
from  the  seed  entirely  or  nearly  entirely,  would  you  be 
satisfied  then  if  I  got  a  negative  result  ? 

8620.  What  you  have  said  already  is  a  strong  sug- 
gestion of  absence,  but  that  would  strengthen  it,  to  my 
mind  ? — I  shall  certainly  make  a  point  of  findiing  that 
out.    I  am  very  much  interested  in  the  point  myself. 

8621.  {Sir  WiUlani  Church.)  You  have  paid  great 
attention  to  these  questions.  Would  it  not  be  possi- 
ble to  grow  plants  in  arsenic-free  soil  in  pots  and  water 
with  known  quantities  of  arsenic  manure,  and  see  if 
they  did  take  up  larger  quantities  into  their  itissues 
in  proportion  to  the  amount  of  arsenicated  manure  they 
were  supplied  with  ? — That  would  be  poissible. 

8622.  That  seems  to  me  almost  a  more  satisfactory 
experiment? — The  great  bulk  of  the  arsenicated  fluid 
would  have  to  be  put  on  in  solution. 

8623.  (Dr.  Whitelegge.)  Would  it  not  be  a  more  con- 
vincing way  to  take  a  sufficiently  diluted  solution  of 
arsenic,  and  simply  water  the  plant? — Yes,  simply  take 
a  solution  of  arsenic  and  water  your  manure  for  the 
purposes  of  the  plant  growth. 

3624.  (Sir  William  Church.)  I  only  throw  that  out 
as  a  suggestion.  It  is  like  the  demonstrations  given 
to  you  of  the  value  of  other  salts,  potash  and  soda  salts  ? 
— Now  would  be  the  time  to  commence  those  experi- 
ments. It  would  be  very  interesting  to  work  them  out. 
I  do  not  know  whether  we  should  get  quantitative  re- 
sults that  one  could  very  well  rely  upon,  because  the 
bulk  of  the  aisenicated  fluid  at  all  events  would  pass 
through  the  pot,  would  it  not  ? 

8625.  No  doubt? — ^Would  you  have  to  catch  that  and 
put  it  through  again? 

8626.  I  should  put  the  pot  in  a  saucer.  You  may 
get  it  so  concentrated  at  last  that  the  plant  would  die? 
— That  was  a  jjoint  I  was  thinlcing  of.  Your  observa- 
tion is  one  I  will  take  note  of. 

8627.  If  you  found  in  your  dying  or  d^ad  plant  that 
there  was  a  very  large  percentage  of  ar.=enic  present  in 
its  tisfues,  it  would  not  invalidate  the  experiment? — 
No,  not  at  all. 
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Repoht  by  Mr.  H.  Hammond  Smith  on  Alleged  Oases 
of  Poisoning,  attributed  to  Arsenical  Beer,  at  Hali- 
fax. 

In  view  of  statements  in  the  "  St.  James's  Gazette '' 
of  January  7tli,  1902,  and  also  in  the  "  Daily  Mail "  of 
January  13th,  to  the  effect  that  a  man,  McNulty, 
had  died  in  the  Halifax  Infirmary  from  arsenical 
poisoning  supposed  to  be  due  to  beer  drinking,  and 
that  other  case.s  were  in  the  Infirmary  suffering  from 
similar  symptoms,  I  received  directions  from  the  Com- 
mission to  make  local  inquiries. 

On  January  15th,  1902,  I  went  to  the  Poor  Law  In- 
firmaiy,  Halifax,  where  the  alleged  eases  of  poisoning 
were  under  treatment.  Here  information  was  given  me 
by  Dr.  W.  Shaw  and  Dr.  Woodyatt  (visiting  Medical 
Officers  of  the  Infirmary),  h\  Dr.  Hodgson  (resident 
Medical  Officer),  and  by  Dr.  West  Symes,  who  was 
repi-esenting  the  interests  of  the  Halifax  brewers,  f 
found  that  altogether  there  were  then  in  the  Infirmary 
four  suspected  cases  of  arsenic  beer  poisoning,  in 
addition  to  McNulty,  who  had  died. 

I  may  here  state  that  subsequently  two  other  cases 
were  admitted,  one  of  whom  (T.  Lee)  has  since  died, 
and  that,  in  addition  to  these  seven  Infirmary  cases, 
a  few  others  have  been  heard  of  in  Halifax  which  have 
been  treated  at  their  homes.  To  these  I  will  allude 
below. 

At  the  date  of  my  first  visit,  an  inquest  which  had 
been  ordered  by  the  Halifax  Coroner  on  McNulty 
was  adjourned  pending  inquiries  instituted  by  the 
Coroner,  and  I  attended  the  adjourned  inquest  on 
.January  23rd. 

Dr.  Hodgson  had  stated  at  the  previous  sitting  that, 
as  a  result  of  clinical  observations  which  I  note  below 
on  the  next  pag'',  he  had  formed  tlie  opinion  that  deatli 
was  due  to  arsenical  poisoning  attributable  to 
drinking  beer,  and  that  the  man  also  suffered  from  ;i 
fatty  heart,  bronchitis,  and  hypostatic  pneumonia. 

At  the  adjouriied  inquest  Dr.  Woodyatt,  the  visiting 
Medical  Officer,  said  that  in  his  opinion  the  cause  of 
death  was  bronchitis  and  heart  failure,  and  that 
arsenical  beer  poisoning,  if  any,  had  no  concern  in  the 
fatal  result.  He  claimed  in  particular  that  the  pig- 
mentation was  not  arsenical.  Mr.  Allen,  Public 
Analyst  of  the  Borough  of  Sheffield,  etc.,  and  a  mem- 
ber of  the  Joint  Committee  of  the  Society  of  Chemical 
Industry  and  Society  of  Public  Analysts  which  has 
investigated  tests  for  arsenic,  was  called,  and  gave 
evidence  as  to  analysis  of  post-mortem  specimens  from 
McNulty,  which  had  been  sent  him  by  the  Coroner. 
He  had  found  arsenic  in  minute  amounts  in  the  liver, 
viz.,  l-700th  of  a  grain  in  from  three  to  four  ounces  of 
liver  substance.  He  had  also  found  about  l-400t!i  of 
a  grain  of  arsenic  in  the  contents  of  a  jar  containing 
portions  of  other  viscera,  mainly  pieces  of  small  in- 
testines and  left  kidney. 
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Mr.   Allen  also  gave  evidence  as  to  certain  beer  ^    _ — 
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houses  frequented  by  McNulty.* 

In  these  he  had  found    the  following 
*rsenious  oxide :  — 


amounts   of  Arsenic  in 

TTalifax  beer. 


(a)  In  beer  from  the  "  Britannia "  Inn,  l-18th  of  a 

grain  per  gallon. 

(b)  In  beer  from  the  "Black  Horse"  Inn,  l-24th 

of  a  grain  per  gallon. 

(c)  In  beer  from  the  "  Brewers'  Cellar,"  l-16th  of 

a  grain  per  gallon. 
The  brewers  who  supplied  the  above  public  houses 
were  respectively :  — 

(a)  Messrs.  Webster  and  Sons,  Halifax. 

(b)  Messrs.  Eamsden,  Halifax. 

(c)  The  Yorkshire  Brewery  Company,  Leeds. 

Mr.  Allen  exhibited  Marsh  mirrors  obtained  from 
the  beers  submitted  to  him,  and  also  his  standard 
mirrors.  In  the  end,  the  jury  returned  a  verdict  of 
"  Death  from  natural  causes,  accelerated  by  bron- 
chitis." 

In  view  of  the  above  indioations  I  continued  my 
inquiry  on  several  dates  in  January  and  February,  with 
the  view  to  discover  the  origin  of  the  beers  associated 
with  the  oases  and  the  opportunities  of  their  contami- 
nation hj  arsenic.  In  the  first  instance  I  called  on  the 
medical  officer  of  health  of  Halifax,  Dr.  Neech,  who  told 
me  that  these  cases  had  not  been  reported  to  him  by 
Dr.  Woodyatt  or  by  Dr.  Hodgson,  and  that  the  first 
intimation  of  them  he  had  was  through  fihe  coroner. 
At  the  date  of  my  first  visit  the  matter  had  not  come 
before  him  in  such  a  way  as  to  indicate  ithe  need  for 
special  inquiry,  but  (Subsequently  he  has  not  only  given 
much  readv  assistance  to  me  as  representing  the  Royal 
Commission,  which  I  would  gladly  acknowledge,  but  ^^.(^iQj,  of 
also  he  has  himself  made  a  series  of  investigations  on  jj^lifax 
parallel  lines,  the  results  of  which  I  understand  he  is  M.O.H. 
about  to  submit  to  the  Sanitary  Committee  of  the  Town 
Council  in  a  Report,  a  copy  of  which  he  has  also  under- 
taken to  transmit  to  the  Commission. 

In  February  Dr.  Neech  sent  a  letter  of  inquiry  to 
medical  practitioners  in  Halifax,  asking  to  be  informed 
of  cases  of  alcoholic  neuritis  or  of  S'uspeoted  poisoning 
by  arsenic  in  beer.  Up  to  the  present  Dr.  Neech  in- 
forms me  that  four  such  eases  in  the  private  practice  of 
medical  men  in  Halifax  have  been  heard  of.  Whether 
these  four  cases,  together  with  the  seven  in  the  in- 
firmary, represent  all  the  recent  illness  possibly  attri- 
butable to  arsenical  beer  in  Halifax  I  am  unable  to  say. 
In  view  of  the  recent  inquests  and  of  the  association  of 
the  disease  in  the  public  mind  with  persons  of  the 
ne'er-do-well,  heavy  drinking  class,  it  is  possible  that 
medical  men  may  hesitate  to  involve  their  patients  in 
the  risk  of  being  associated  in  inquiry  of  this  kind. 

*  The  Coroner's  officer  took  samples  from  these  public 
houses  in  bottles.  From  tlieiii  the  Coroner  filled  smaller 
bottles  for  Mr.  Allen's  examination.  The  remaining  por- 
tions he  has  since  gi\  en  to  me,  and  I  have  forwarded  them 
to  Professor  Thor|)e. 
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At  the  date  of  my  visits  only  one  of  the  four  above 
I.  Smith,  cases  were  brought  to  my  notice,  a  man  F,  and  this  is 
the  cnly  case,  other  than  those  in  the  infirmary,  which 
[ar.  1902.  i  have  dealt  with  in  this  report. 

Infikmahy  Cases. 

lils  of  The  Poor  Law  Infirmary  is  quite  a  new  building, 

■mary       being  opened  to  patients  only  at  the  end  of  last  year. 

Three  of  the  cases  had  been  brought  there  from  the 
old  Halifax  Workhouse  Infirmary,  in  which  they  had 
previously  been  under  treatment, 
fulty.  Case  No.  1. — William  McNulty,  aged  84,  man  of  the 

tramp  class,  admitted  on  the  night  of  January  4th,  1902. 
Symptoms  on  admission,  according  to  Dr.  Hodgson  : 
Suffering  fToni  bronchitis.  Dropped  feet  ;  absence  of 
knee  jerks  ;  pain  on  pre.ssure  in  the  calves  ;  pains  in 
the  feet.  Face  and  feet  puffy  ;  running  at  eyes  and 
nose ;  voice  husky.  Heart  dilated  ;  irregular  pulse. 
Extremely  weak  ;  no  appetite.  Tonjgue  silvery.  Tem- 
perature not  above  normal.  General  pigmentation  of 
the  skin  of  trunk  and  extremities,  well  marked  in 
places,  and  in  appearance  characteristic  of  arsenical 
pigmentation.  'This  man  rapidly  grew  worse,  and 
died  on  January  8th.  At  a  post-mortem  examination 
made  by  Dr.  Hodgson,  in  the  presence  of  Dr.  Woodyatt, 
the  heart  was  found  dilated  and  showed  fatty  degenera- 
tion ;  the  lungs  showed  evidence  of  bronchitis  and 
■■  hypostatic  pneumonia."  Liver  normal  in  size,  but 
fatty  and  friable  ;  kidneys,  slightly  cirrhotic  ;  capsule 
adherent ;  spleen  soft ;  abdominal  glands  and  sup- 
rarenals  normal.  The  result  of  analj^sis  of  viscera  has 
already  been  given.* 

This  man  had  been  a  heavy  lieer  drinker  ;  he  spent 
seven  months  out  of  the  twelve  in  Halifax,  w'here,  I  am 
informed  by  Mr.  Crawshaw,  the  chief  meat  and  food 
inspector,  he  chiefly  frequented  the  Britannia  Inn. 
supplied  by  Messrs.  AVebster  and  Son.  He  had  been 
staying  at  Halifax  and  frequenting  this  public-house 
for  some  months  before  his  admission. 

Case  No.  2. — ^George  Shearing,  shoemaker,  age  61, 
admitted  November  14th,  1901,  into  the  old  Workhouse 
Intirmary  (where  he  wa.s  treated  on  the  supposition  that 
he  suffered  from  Bright's  disease),  ami  shortly  after- 
wards transferred  to  the  new  Infirmary.  Sjanptoms  on 
admission  there: — ^Marked  pigmentation  of  skin  of 
the  trunk  and  neck  with  clear  patches  ;  keratosis  of  the 
feet  and  scaly  condition  of  the  lower  part  of  the  legs. 
Loss  of  power  in  all  four  exta-emities  ;  unable  to  walk  ; 
knee  jerlcs  absent ;  hands  clenched  ;  legs  flexed.  Puffy 
face ;  very  husky  voice  ;  ej-es  running  ;  seemed  muddled 
when  spoken  to ;  and  generally  very  weak.  On 
January  30th,  when  I  saw  this  case,  the  above  signs  and 
symptoms  were  apparent  and  the  keratosis  was  par- 
ticularly well  marked. 

This  man  was  a  heavy  beer-drinker,  getting  all  his 
beer  at  a  public-house  called  the  "  Cross  Keys  "  in 
Halifax. 

Case  No.  3. — L.  Whalan,  65,  wire  cleaner,  admitted 
to  infirmary  January  10th,  1902;  stated  on  admission 
that  he  had  a  "  feeling  of  electricity  all  over  him  "  for 
eleven  weeks  ;  and  that  his  feet  had  been  swollen  and 
painful  so  that  he  could  not  stii-nd.  Skin  -slightly 
mottled,  but  no  obvious  pigmentation  ;  some  peeling  of 
skin  on  feet  and  hands.  Loss  of  power  in  extremities  ; 
no  tendon  reflexes  ;  slight  dropjDed  foot ;  complaining 
of  numbness  and  tingling  of  hands  and  feet ;  anaemic ; 
heart  sound.s  weak.  Although  there  was  no  doubt 
peripheral  neuritis  in  this  case,  I  did  not  think  when  1 
first  iSaw  him  that  there  were  any  clinical  appearances 
affording  strong  grounds  to  suspect  arsenic  as  a  cause. 
Since  my  first  visit,  however,  Dr.  Hodg'^on  has  on  more 
than  pne  occasion  found  arsenic  in  this  man's  urine 
by  Reinsch's  test.  On  my  second  visit  on  January  30tli, 
the  peeling  and  scaliness  of  the  palms  and  soles  had 
become  more  marked,  amounting  to  keratosis.  The  man 
did  not  appear  to  have  improved.  This  man  had  been  a 
fairly  heavy  beer-drinker,  and  up  to  eight  weeks  before 
Ills  admission  (when  ho  is  said  to  have  given  up  beer- 
drinking  because  it  made  him  sick),  lie  had  been  drink- 
ing as  much  as  five  pints  or  even  more  a  day.  His  beer 
-was  obtained  almost  solely  from  the  York  Inn  "  supplied 
by  Messrs.  Whitaker.t 


*  V  may  note  that  taking  the  quantity  of  arsenic  found  in 
4  oz.  of  liver  at  l-700th  of  a  grain,  and  the  weight  of  the 
liver  as  53oz.,  tliere  would  be  about  l-(iOtli  of  a  grain  in  the 
whole  liver.  Tliis  result  is  not  Hissiniilar  to  those  obtained 
by  Dr.  Stevenson  and  Dr.  Dixon  Mann  in  fatal  cases  in 
Manchester  in  1900. 

t  Note  by  Witness  (April  18th).— See,  as  to  this,  Evidence 
by  Mr.  ( :.  S.  Thonnpson  (fj.  8849),  and  by  Dr.  Neech  (( >.  9093). 


Case  No.  4. — Nancy  Wilkinson,  single,  silk  spinner,  j^j^ 
aged  35.    Admitted  8th  October,  1901,  into  the  Work-  Smith. 

house  Infirmary.    She  came  from  Brighouse,  a  district   

which  is  outfiide  Halifax,  but  comprised  in  the  Haii-  "-1  Mar.  19<i2. 
fax  Union,  and  stated  on  admission  that  she  had  been     ^_  ~ 
suffering  from  "rheumatism."    Symptoms  were:  Much  Wilkinson, 
pigmentation  of  skin  of  the  trunk  (according  to  Dr. 
Hodgson,  a  "  typical  arsenical "  condition),  inability  to 
walk,  no  tendon  reflexes,  pain  on  pressure  of  the  calves, 
dropped  feet,   complaining  of  having  had  "  pins  and 
needles  "  in  extremities,  keratosis  of  soles  of  feet. 

This  woman  is  now  improving  and  on  January  30th 
was  in  a  convalescent  ward. 

This  woman  had  the  appearance  of  an  habitual  beer 
drinker,  and  obtained  her  beer  from  the  "  Black  Bull," 
at  Brighouse,  supplied  by  Messrs.  Ramsden. 

Case  No.  5. — Mrs.  Lowrie,  widow,  aged  50,  admitted  Lowrie. 
October  29th,  1901.  to  old  Workhouse  Infirmary,  and 
shortly  afterwards  transferred  to  new  Infirmary.  Svnip- 
toms  on  admission  to  the  latter  :  Marked  general  pig- 
mentation of  skin  all  over  the  trunk  with  clear  patches, 
particulaidy  around  the  waist.  Complaining  of  pricking 
sensations  and  pains  in  the  feet,  knee  jerks  present,  no 
obvious  paralysis,  no  keratosis,  but  skin  generally  .some- 
what scaly  though  smooth  to  touch,  some  bronchitis. 
At  the  date  of  my  visit  the  above  symptoms  were  pre- 
sent ;  the  woman  was  stated  to  be  improving.  I  am  in- 
formed that  in  March  she  developed  definite  keratosis. 
She  was  a  thin,  wasted-looking  woman,  and  stated  she 
was  practically  a  teetotaller,  but  told  me  that  she  took  a 
gill  of  porter  at  times,  and  sometimes  a  glass  of  beer.  1 
subsequently  heard  through  Dr.  Neech  that  this 
woman's  landlord  has  often  seen  her  taking  beer  at 
home,  obtained  from  the  "  Victoria  and  Albert  "  public- 
liowse. 

Case  No.  7. — T.  Lee,   carter,   aged  54.      Admitted  i^^^ 
.January  I5th,  1902.      Symptoms  on  admission :  Very 
well  marked  pigmentation  of  the  skin  all  over  his  body, 
typically  arsenical,  and  with  an  almost  metallic  lustre 
between  the  shoulder-blades,  silvery  tongue,  husky  voice, 
dulness  of  upper  lobe  of  left  lung,  rales  to  be  heard  all 
over  chest,  systolic  murmur  heard  all  over  heart  area. 
Reflexes  slow,  gait  ataxic,  isick  in  the  morning;  suffering 
also  from  stricture,  which  required  surgical  relief,  and 
incontinence  of  urine;  eventually  he  showed  signs  of 
heart    failure,    with    abdominal    breathing,    due    to  > 
paralysis  of  diaphragm  (  ?),  ineff'ectual  cough  ;  on  Feb-  • 
ruary  4th  the  intercostal  spaces  were  sucked  in.  The 
temperature  was  very  irregular. 

On  January  15th  it  was  97  "2. 

„  23rd  „  98-4. 
Night  of  24th  „  99-6. 
Morning  of  25th  „  98-6. 
Night  of       25th     „  100. 

j;radually  rose  to  102  night  of  28th,  then  having  a  morn- 
ing rise  to  101-4,  and  night  fall  to  99  till  February  1st ; 
on  the  night  of  February  2nd  it  rose  to  103,  and  then 
gradually  fell  till  he  died  on  February  5th. 

Dr.  Hodgson  had  found  arsenic  twice  in  this  man's  Inquest  on 
urine  on  January  21st  and  22nd.    He  died  on  February  Lee. 
5th,  1902.    At  an  inquest  held  on  February  7th,  a  ver- 
dict was  returned   of   "  Death  from  pneumonia  ac- 
celerated   by   arsenical   poisoning."    A  jjost-mortem 
examination  was  made. 

From  notes  by  Dr.  Woodyatt  and  Dr.  Hodgson,  I 
gather  that  the  principal  appearances  were: — Lungs; 
Consolidation  of  the  whole  of  upjaer  lobe  of  right  lung, 
which  presented  appearance  of  grey  hepatisation.  (There 
seems  to  be  some  uncertainty  whether  this  consolidation 
was  recent,  Dr.  Woodyatt  regarding  it  in  this  light,  whila 
Dr.  Hodgson  pointed  out  that  in  his  view  tliis  mischief 
was  of  longer  standing,  and  organisation  was  taking 
place,  an  opinion  which  receives  some  confirmation  from 
a  report  on  microscopical  examination  of  a  specimen 
sent  to  Professor  Delepine).  In  lower  lobe  signs  of 
"  hypostatic  pneumonia."  Fatty  degeneration  of  heart 
muscle  (Delepine),  atheroma  of  aorta  and  aortic  valve. 
Liver  large  and  fatty.  Kidneys  slightly  cirrhotic,  with 
pelves  dilated.    Suprarenals  normal. 

Tile  viscera  were  not  examined  chemically  in  this  ca^e. 

Case  No.  8. — H.  Marsden  50,  admitted  from  Norland,  .Mars<len. 
n  district  just  outside  the  borough,  January  17th,  1902. 
On  admission  face  blotchy  and  puffy,  eyes  and  nose  run- 
ning, feet  swollen,  red,  and  painful,  particularly  when 
warm.  Pigmentation  around  nipples  where  pigmented 
skin  was  peeling.  Tendon  and  superficial  reflexes 
exaggerated,  calf  muscles  very  tender,  slight  bronchitis. 
Some  incontinence  of  faeces  and  urine.    Dr.  Hodgson 
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•Mr.  found  arsenic  on  three  occasions  (Januar  -  19th,  22ud, 
H.  H.  Smith,  and  24th)  in  this  man's  urine.    On  February  I4tli  this 

  man  was  discharged  frcin  the  hospital  by  Dr.  Woodyatt, 

I  Mar.  1902.  longer  under  Dr.  Hodgson's  observation. 

At  the  date  of  liis  discharge  distinct  keratosis  had 
developed. 

Case  in  Peivate  Practice. 
Case  6. — This  case  was  shown  me  by  a  medical  man, 
Mr.  F.,  aged  45,  no  occupation ;  first  seen  by  Dr.  Leech, 
December  27th,  1901.  Always  been  a  big  drinker,  but 
lately  has  been  drinking  heavily  of  beer  from  the  "  Ci'oss 
Keys  "  public-house.  His  custom  was  to  have  three 
or  four  pints  in  the  morning,  sleep  the  greater  part  ot 
the  afternoon,  and  to  have  a  further  three  or  four  pints 
in  the  evening.  His  symptoms  when  I  saw  him  were  : 
Well-marked  pigmentation  of  skin,  especially  on  the 
face,  of  a  well-defined  "  pinbead  "  character ;  hand  grip 
weakened,  loss  of  power  in  extensor  muscles,  tottering 
gait,  tenderness  on  pressure  in  the  calves,  slight  kera- 
tosis, liver  enlarged  and  slightly  nodular,  some  recent 
oedema  of  the  legs,  failing  memory. 

Review  of  Above  Cases. 

Taking  all  the  symptoms  of  the  above  cases  into  con- 
sideration it  is  clear  that  clinically,  and  especially  in 
respect  of  affections  of  nerves,  they  present  almost 
identical  features  with  those  of  the  sufferers  from  the 
1900  epidemic  as  described  to  the  Commission  by  Dr. 
Reynolds,  Dr.  Nathan  Raw,  and  others.  Pigmentation, 
upon  which  stress  has  been  laid  as  demonstrating  the 
arsenical  origin  of  a  case  not  othei-wise  to  be  distin- 
guished from  one  of  "  alcoholic  "  neuritis,  was  observed 
in  several  instances,  and  the  character  of  this  pigmenta- 
tion was  the  kind  particularly  associated  with,  arsenic. 
Marked  keratosis,  again,  which  wa.s  a  common  symptom 
in  the  Manchester  cases,  and  which  may  be  considered 
specially  indicative  of  arsenic,  was  observed  in  six 
cases,  Nos.  1,  2,  3,  4,  6,  and  8.  Arsenic  was  detected 
by  Dr.  Hodgson  in  the  urine  of  three  cases,  and  speci- 
mens of  urine  from  the  same  three  cases  were  sent  to 
me  by  Dr.  Hodgson  and  transmitted  to  Professor 
Thorpe,  who  has  confirmed  the  presence  of  arsenic  in 
two  instance'^,  although  the  amount  was  minute.  In 
the  only  case  in  which  chemical  examination  has  been 
made  post  mortem,  arsenic  has  been  found  in  the  liver 
and  in  other  viscera. 

I  may  note  that  Dr.  Hodgson,  who  has  recognised 
the  probable  nature  of  these  cases,  had  made  a  careful 
study  of  the  cases  which  occurred  in  Crumpsall  In- 
firmary during  the  epidemic  in  Manchester  in  1900. 
Last  month  Dr.  Reynolds,  at  Dr.  Hodgson's  request, 
examined  these  Halifax  cases,  and  as  he  has  already  in- 
formed the  Commission,  lie  was  satisfied  on  clinical 
grounds  that  they  were  attributable  to  arsenic.  TKe 
cases  in  the  infirmary,  as  has  been  said,  were  seen  and 
treated  by  Dr.  Hodgson  in  his  capacity  of  resident 
medical  officer  ;  but  they  were  also,  in  the  hospital 
sense,  under  the  care  of  the  visiting  medical  officer. 
Dr.  Woodyatt.  Dr.  Woodyatt  did  not  agree  at  first 
with  Dr.  Hodgson  that  poisoning  by  arsenic  in  beer 
was  the  cause  of  illness  in  these  cases,  and  at  the  first 
inquest  (McNulty)  this  difference  of  opinion  was  made 
very  patent.  At  the  second  inquest  Dr.  Woodyatt  in- 
formed the  coroner  that,  although  he  had  suspected 
arsenical  poisoning  in  Tliomas  Lee  during  life,  the  post- 
mortem appearances  had  made  him  alter  his  mind,  and 
that  he  was  satisfied  that  the  cause  of  death  was 
croupous  pneumonia.  Dr.  Hodgson,  on  the  other 
hand,  said  that  the  condition  of  the  lung  in  his  view 
could  be  sufficiently  accounted  for  by  weak  action  of  the 


heait,  which  again  might  be  attributable  to  arsenical  jgr, 
poisoning.  H.  H.  Smith, 

None  of  these  patients  had  been  taking    arsenic  — 
medicinally,  so  far  as  could  be  ascertained,  before  onset  ^1  Mar.  190i 
of  illness.    None  of  them  were  exj)Osed  to  arsenic  by 
reason  of  their  work.    As  has  been  said,  all  beyond 
question  were  beer  drinkers,  and  some  consumed  heavy 
quantities  of  beer  habitually. 

SOUKCES  I'HOII  "WHICH  THE  AbOVE   PatIEXTS  OBTAINED 
THEIR  BeeB. 

From  enquii-y  which  I  made  of  the  patients,  and  from  Beers 
information  suiDplieJ  to  me  by  the  cheif  sanitarj-  in-  implicated, 
spoctor  of  Halifax,  and  by  Dr.  Hodgson,  it  appears 
that  the  places  from  which  the  above  cases  habitually 
obtained  beer  shortly  before  onset  of  illness  were  as 
follows  :  — 

Case  1. — "  The  Britannia (Messrs.  Webster). 

"The    Brewer's   Cellar"    (The  Yorkshire 
Brewery  Company). 
The  "Black  Horse"  (Messrs.  Ramsden). 

Case  2.—"  Cross  Keys  "  (Publican-Brewer). 

Case  3. — "York  Inn"  (Messrs.  Whitaker).* 

Case  4. — "  Black  Bull,"  Brighouse  (Messrs.  Rams- 
den). 

Case  5. — "Victoria  and  Albert"  (Messrs.  Alderson). 

Case  6. — The  "Cross  Keys"  (Publican-Brewer). 

Case  7. — "  Three  Pigeons  "  (Messrs.  Webster).+ 
"  The  Druids  '  (Messrs.  Whitaker). 
"  William  the  Fourth  "  (Messrs  Ramsden). 

Case  8. — "  Moor  Cock  "  (not  a  tied  house,  but  supplied 
chiefly  by  Messrs.  Whitaker). 
"New  Rock"  (Messrs.  Whitaker). ^ 
Another  public-house  (Messrs.  Ramsden). 
Thus  two  patients.  1  and  7,  had  each  consumed  beer 
derived  in  part  from  Messrs.  Webster ;   three  casea,. 
Nos.  3,  7,  and  8,  beer  from  Massrs.  Wliitaker,  one  of 
these.  No.  3,  being  supplied  almost  wholly  from  thia 
brewery  ;  No.  5  obtained  beer  almost  wholly  from  Messrs. 
Alderson ;  case  No.  4  obtained  beer  solely,  and  cases  1, 
7,  and  8  partly,  from  Messrs.  Ramsden  ;  while  two  oaaeo 
(No.  2  and  6)  obtained  beer  almost  wholly  from  th»- 
publican-brewery,  the  ''  Cross  Keys." 

Local  Enquiries  axd  Action  with  regard  ix> 
ABOVE  Cases. 

Dr.  Neech  informed  me  that  in  1900  he  had  suspicion' 
of  arsenic  having  been  prasent  in  beer  from  one  brewery 
in  Halifax,  but  this  beer  was  recallerl  by  the  brewers 
before  a  sample  could  h&  obtained.  The  brewery  in 
question,  Messrs.  Brear  and  Brown,  is  understood  to 
be  the  only  brewery  in  Halifax  which  in  1900  was  ob- 
taining brewing  sugars  from  Messrs.  Bostock.  Since 
that  date  until  recently  Dr.  Neech  has  never  had  occa- 
sion to  suspect  arsenic  in  Halifax  beer. 

At  the  date  of  my  first  visit  Dr.  Neech  had  not  taken 
any  steps  to  trace  the  actual  beer  associated  with  the 
cases,  but  he  had  caused  certain  samples  of  beer  on  sale 
at  public-houses  in  Halifax  to  be  collected  as  follows  :  — 

Notes  by  Witness,  April  18th,  1902. 
*  See  note  on  p.  15. 

t  In  draft  of  this  report  the  words  Whitaker  and  Webster 
were  accidentally  transposed.  See  Mr.  G.  S.  Thompson'.^ 
evidence,  Q.  8851-2. 

t  I  have  since  been  informed  that  Messrs.  "Whitaker  do 
not  own  the  "New  Rock."  See  Mr.  G.  S.  Thompson's 
evidence,  Q.  8854  ;  and  Dr.  Neech,  Q.  9095. 


From  13th  January  to  16th  January. 


Date  of  Collection 
of 

Sample. 

Name  of  Inn. 

Name  of  Brewer. 

Number 
of 

Sample. 

13  January  1902  - 

13  „ 

13 

13  „ 

14  „ 

15  ),  " 
16 

"  York  Inn  ------ 

"  Victoria  and  Albert  "      -  - 
Grocer,  Mr.  Fox         ...  - 
"  The  Peacock  "  - 

"  Cross  Keys  "  

"  Cross  Keys  "  

"  Cross  Keys "    -      -      -  - 

R.  Whitaker  and  Son.'^ 

Alderson's  

Wliitaker's  

Brear  and  Brown       -       .       .  - 
Swift's  

Swift's  

162 

163 

164 

165 

166 

166fe 

167 

The  above  samples  were  submitted  k)  Mr.  Ackroyd,  Halifax  Borough  Analyst,  who  reported  them  free  from 
arsenic  in  each  instance. 


MINUTES  OF  EVIDENCE. 


.7 


Mr. 

[.  Smith. 
[ar.  19(12. 


Additional  samples  were  obtained  by  Dr.  Neech's  direction  on  January  17th,  20th,  and  21st,  viz.  :- 


Date  of  Collection 
of 

Sample. 


Name  of  Inn. 


Name  of  Brewer. 


17  January  1902 
17 
17 
17 
17 
'20 
•20 
20 
20 
21 
21 
21 


"  Cross  Keys  " 

"  Cross  Keys  " 

"  Victoria  ami  Albert" 

"  York  Inn  ''  .  - 

"  Foundry "    '  - 

"  Cross  Keys  " 

"  Gibbet  Ta-vern  " 

"  Victoria  "  - 

"  Mechanics  " 

"Mitre" 

"  Wheat  Sheaf  "  - 
"  Northiiate  Hotel " 


Porters  ^ 


Swift's  -  -  -  . 
Swift's  -  -  .  . 
Alderson's  -  -  -  . 
Whitaker  and  Son's  - 
Ranisden's  -  -  -  . 
Swift's  .  .  -  . 
Webster's  -  -  -  . 
Alderson's  -  -  -  . 
Halifax  Brewery  Company  ■ 

Stocks  

Brear  and  Brown 
Webster's    -       -       -  . 


Number 
of 

Sample. 


Mr. 
H.  H.  Smith. 

21  Mar.  19(»2. 


169 
170 
I 
2 
.3 
174 
175 
176 
177 
6 
7 
8 


ric  in 

ax 


The  above  samples  were  submitted  to  Mr.  Richardson, 
if  Bradford,  who  reported  as  follows  :  — 
No.  169,  l-35th  grain  ;  Nc.  170,  l-16th  grain  (both 
Cross  Keys"  beer);  1,  l-250th  grain;  2,  l-250th 
jrain  ;  3,  l-170th  grain  arsenious  oxide  per  gallon. 
Richard-  Nos.  174  to  177  only  very  minute  traces.  Nos.  6  to  8 
results,  only  very  minute  traces. 

Dr.  Neech  informed  me  that  samples  169  and  170  were 
of  the  same  brews  as  the  "  Cross  Keys,"  which  a  day 
nr  two  before  had  furnished  respectively  samples  166 — 
166a,  and  167,  sent  to  Mr.  Ackroyd  and  returned  by 
him  as  free  from  arsenic. 


In  the  last  week  in  January,  after  the  inquest  on 
McNulty,  Dr.  Neech  again  had  samples  of  beer  then  uii 
sale  at  public-houses  in  Halifax  collected.  He  kept 
these  samples  for  a  time  as  he  had  hesitation  in  sending 
them  to  the  borough  analyst  in  view  of  the  latter  having 
failed  to  find  arsenic  in  the  "  Cross  Keys  "  samples  sub- 
mitted to  him  on  January  14th  to  16tli. 

Eventually,  with  the  concurrence  of  the  sanitary  com- 
mittee, these  samples  were  sent  to  Mr.  Allen,  at 
Sheffield.  I  have  now  heard  from  Dr.  Neech  that  Mr. 
Allen's  results  are  as  follows: — ■ 


Mr.  Allen's. 


Date  of  Collection 

Number 

of 

of 

Publicdiouse. 

Brewer. 

Result. 

Sample. 

Sample. 

24  January  1902  - 

183 

"  Duke  of  Leeds  "  - 

Bentley  and  Shore  - 

Y^jy  grain  per  gallon,  about. 

'■24 

184 

"  Prescott  Arms  "  - 

Yorksliire  Brewery  Com- 
pany. 

24 

185 

"  London  Tavern  "  - 

S.  Webster  and  Son 

1 

To         »          „  „ 

186 

"  Mechanic's  Arms  " 

Halifax  Brewery  Company 

1 

TTTo"       »            n  )) 

Free  from  arsenic. 

24 

187 

"  Kiml)erley  Arms "' 

Board  n!  an  s 

24       „         „  - 

188 

"  Mitre  Hotel " 

Stocks's   -       -       -  . 

No  arsenic  detected. 

24  „ 

189 

"  Westgate  Hotel  "  - 
"  Peacock  Inn "' 

Aspinall,  Halifax 

grain  per  gallon,  about. 
No  aisenic  detected. 

24      „        „  - 

190 

Brear  and  Brown 

24    •  „ 

191 

"  Sportsman  Inn ''  - 
"  Waggoner's  Arms  ' 

Ramsden  and  Son  - 

Sample  lost  in  transit. 

24 

192 

J.  Smith,  Tadcaster 

No  arsenic  detected. 

24 

193 

"  New  Inn       -       -  - 

Alderson  and  (^onipany  - 

Free  from  arsenic. 

24 

194 

"  Hop  Pole  Inn  " 

R.  Whitaker  and  Sons, 

»V  grain  per  gallon,  about. 

Halifax. 

25  January  „ 

195 

"  Ring-o'-Bells" 

C.  B.  Whitaker,  Ludden- 

No  arsenic  detected. 

foor. 

25 

196 

"  Queen's  Road  Hotel  "  - 

Fielden    and  Company, 

No  arsenic  detected. 

Halifax. 

As  one  of  the  cases,  No.  4,  obtained  all  her  beer  at  one 
of  Messrs.  Ramsden's  public  houses  at  Brighouse,  outside 
Halifax,  I  asked  Dr.  Martin,  the  medical  officer  of  health 
at  Brighouse,  to  make  some  inquiries.  He  at  once  pro- 
cured samples  of  beer  then  on  sale  from  the  public  house 
in  question,  and  sent  them  to  Mr.  Allen  for  analysis. 
They  were  returned,  however,  as  arsenic-free  by  Mr. 
Allen.  Dr.  Martin  has  also  instituted  some  inquiries 
amongst  medical  men  in  his  district  as  to-  suspected  cases 
of  arsenical  beer  poisoning,  but  so  far,  I  understand,  with 
negative  results. 

I  called  on  Mr.  Ackroyd,  the  borough  analyst  of  Hali- 
fax, on  January  15th,  and  again  on  the  18th.  He  in- 
formed me  that  he  ha.s  during  the  past  year  been  con- 
stantly engaged  in  testing  beers  and  brewing  ingredients 
for  brewers  in  and  around  Halifax.  Some  of  the  brewers 
have  their  beers  tested  by  him  every  quarter.  I  gather 
that  as  a  miatter  of  fact  he  has  hardly  ever  by  the  test 
which  he  employs  found  arsenic  in  any  sampie  of  beer  or 
of  brewing  ingredients  submitted  to  him  during  the 
latter  half  of  1901  or  during  the  present  yeer.  The  test 
which  he  used  in  all  cases  is  the  Reinsch  test  in  the 
form  first  advised  by  the  Brewers'  Expert  Committee  in 
their  Report  of  the  31&t  December,  1900.  With  regard 
to  the  "  Cross  Keys ''  sample,  in  which  he  had  found  no 
arsenic,  Mr.  Ackroyd  showed  me  a  sublimate  which  he 
believed  to  be  the  one  which  he  had  obtaiaied  from  tlie 
Reinsch  copper  in  one  of  these  beer  samples,  and  told 
me  that  in  his  opinion,  although  a  sublimate  had  been 
obtained  in  this  instance,  it  was  not  arsenic.  He  was  not 
however,  able  to  identify  *:he  tube  in  question  with  any 
degree  of  certainty,  as  it  had  not  been  labelled.  At  the 
date  of  my  second  visit,  Mr.  Ackroyd  wa.s  engaged  in 

457G. 


Excise 
officers 


analysing  a  large  number  of  samples  of  beer  and  brewing 
ingredients  sent  to  him  by  the  brewers  in  consequence 
of  the  present  allegation.  The  certificates  of  analyses 
thus  made  by  Mr.  Ackroyd  for  brewers  were  produced 
at  the  inquest  on  McNulty,  by  Mr.  Waugh,  who  stated 
that  tlie  beers  examined  were  absolutely  free  from 
arsenic.  I  learn  that  since  my  visit,  Mr.  Ackroyd  ha.s 
modified  lus  methods  of  testing,  and  that  he  has  now 
adopted  the  form  of  Marsh  Berzelins  test  recommended 
by  the  Committee  of  the  Societies  of  Chemical  Industry 
and  Public  Analysts. 

On  January  18  I  called  on  Mr.  Sergeant,  the  chief 
officer  of  excLse  at  Halifax.    He  informed  me  that  he         .    ,  f 
had  seen  the  newspaper  reports  of   the   inquest    on  sampies*h'om 
McNulty,  but  he  had  not  considered  it  necessary  to  take  ineweries 
any  steps  in  the  matter,  having  received  no  specific  in-  after  out- 
strucMons  to  do  so  from  the  Board  of  Inland  Revenue,  break. 
At  flat  date  he  had  sent  no  special  samples  of  beer  or 
brewiig  ingredients  to  the  Government  Laboratoiy  to 
be  te;jted  for  arsenic ;  but  since  then,  I  understand,  a 
large  number  of  samples  of  recently  brewed  beer  from 
Halifax  breweries  (particularly  breweries  implicated  in 
respect  of  tlie  above  cases),  and  also  of  their  brewing 
materials,  have  been  collected    by  the   local  excise 
authorities    and    transmitted    to    the  Government 
Laboratory. 

The  suggestion  made  by  Dr.  Hodgson  at  the  first  Attitude  of 
inquest  that  the  cases  in  the  infirmary  were  attributable  Halifax 
to  arsenical  beer  poisoning,  and  the  statement  by  Mr.  Brewers. 
Allen  that  amounts  such  as  l-16th  and  l-18th  of  a  grain 
of  arsenic  per  gallon  had  been  found  in  beer  purchased 
in  Halifax,  were  at  first  received  by  tlie  brewers  with 
incredulity,  and,  naturally  enough,  with  some  hostility. 
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I   am   informed    that   it   was    intimated    ou  behalf 
.  H.  Smith,  of  the  brewers  that  no  efforts  would  be  spared  in  in- 

  stituting  legal  proceedings  against  Dr.  Hodgson  and 

Mar.  1902.  Mr.  Allen  if  their  statements  to  the  coroner  could  be 

  confuted.    The  same  incredulity  no  doubt  led  certain 

of  the  brewers  to  view  with  disfavour  the  action  of  the 
coroner,  by  which  attention  had  been  pointedly  drawn 
to  these  cases;  and  the  coroner  at  the  second  inquest  on 
the  man  Lee  on  February  7th  publicly  took  objection 
to  a  visit  which  had  been  paid  to  him  by  one  of  the 
Halifax  brewers  before  his  inquiry.  At  both  inquests 
the  Halifax  brewers  were  represented  by  a  barrister, 
Mr.  Waugh,  who  in  each  instance  made  the  most  of  the 
view  taken  by  Dr.  Woodyatt,  that  the  cause  of  death  was 
not  arsenical  poisoning,  and  at  the  first  inquest  laid  great 
stress  on  the  fact  that  the  Borough  Analyst  had  found 
no  arsenic  in  any  sample  of  beer  from  the  breweries  im- 
plicated. He  also  produced  certificates  of  analyses  re- 
lating to  other  samples  of  beer  from  the  breweries  in 
question  which  stated  that  they  were  free  from  arsenic. 
The  brewers  engaged  on  their  behalf  the  services  of  Dr. 
West  Symes,  of  Halifax,  who  frequently  visited  the  in- 
firmary cases  and  advised  the  brewers  on  medical  ques- 
tions involved.  Mr.  Buckley  (managing  director  of 
Messrs.  Webster),  who  is  chairman  of  the  local 
Brewers'  Association,  informed  me  that  after  the  sug- 
gestion of  arsenical  poisoning  had  come  to  his  notice  he 
called  a  meeting  of  the  principal  brewers  and  advised 
them  to  have  all  their  beers  analysed.  As  has  been 
-;aid,  in  the  middle  of  January  such  analyses  were  being 
made  by  the  Borough  Analyst,  with  the  negative  results 
referred  to  above.  Later,  in  February,  I  learned  that 
a  large  number  of  samples  of  beer,  as  well  as  malt  and 
other  brewing  materials,  were  being  sent  for  analysis  by 
Halifax  brewers  not  only  to  the  Halifax  Public  Analyst, 
but  also  to  Mr.  Richardson,  of  Bradford;  Dr.  Luff,  in 
London,  and  others. 

Inquiut  as  to  Origin  of  Particular  Beer  Associated 
With  the  Above  Cases. 

On  January  23,  and  on  later  dates,  I  visited  all  the 
breweries  from  which  particular  beers  had  come  imder 
suspicion  either  by  liaving  been  found  to  contain  arsenic 
in  noteworthy  amounts  by  Mr.  Allen  or  by  other  analysts, 
or  by  having  been  drunk'wholly  or  in  part  by  the  patients 
above  referred  to.  My  object  in  each  instance  was  to 
trace  the  particular  beer,  if  possible,  back  to  its  brew, 
and  then  ascertain  details  of  the  ingredients  used  in 
such  brew. 

I  have  to  acknowledge  my  indeibtedness  to  brewers 
and  maltsters  for  the  information  which  they  kindly 
placed  at  my  diisposal. 
The  breweries  in  question  were  :  — 

(Table  1.)  Messrs.  Webster  (Halifax),  who  sup- 
plied beer  consumed  (along  with  that  of  other 
breweries)  by  cases  1  and  7,  and  whose  beer  at  the 
''  Britannia  "  Inn  was  found  by  Mr.  Allen  to  contain 
l-18th  of  a  grain  of  arsenic  per  gallon. 

(Table  2.)  Messrs.  Ramsden  (Halifax),  who  sup- 
plied beer  consumed  (along  with  that  of  other 
breweries)  by  cases  1,  7,  and  8,  and  whose  brewery 
had' been  almost  the  sole  source  of  beer  taken  by 
case  No.  4 ;  and  whose  beer,  also,  at  the  "  Black 
Horse  "  was  found  by  Mr.  Allen  to  contain  l-24th 
of  a  grain  of  arsenic  per  gallon. 

(Talble  3.)  Bentley's  Yorkshire  Brewery  Company 
(Leeds),  who  supplied  beer  consamed  (along  with 
that  of  other  breweries)  by  case  1. ,  and  whose  beer 
at  the  "Brewers'  Cellar"  was  found  by  Mr.  Allen 
to  contain  l-16t)h  ot  a  grain  of  arsenic  per  gallon. 

(Table  4.)  Messrs.  Whitaker  (Halifax),  who  sup- 
plied beer  consumed  (along  with  that  of  other 
breweries)  by  cases  7  and  8,  and  whose  beer  at  the 
"York"  Inn  had  been  almost  the  sole  source  of 
beer  taken  by  case  No.  3. 

(Table  5.)  Cross  Keys  Brewer  (Halifax),  whose 
beer  at  the  "  Cross  Keys  "  'had  'been  almost  the  sole 
source  of  beer  taken  by  cases  2  and  6. 

(Table  6.)  Messrs.  Alderson's  (Halifax),  whose 
beer  at  the  "  Victoria  and  Albert  "  had  been  almost 
the  sole  source  of  beer  taken  by  case  5. 
In  the  case  of  Messrs.  Webster  and  Messrs.  Ramsden 
T  was  informed  by  the  brewer  tliat  his  records  enabled 
him  to  refer  wifch  certainty  beer,  in  which  ]Mr.  Allen 
found  respectively  l-18th  and  l-24th  of   a   grain  of 
arsenic  per  gallon,  to  brews  of  specific  dates,  made  with 
ingredients  the  origin  of  which  is  recorded  in  each 
instance.     At  Messrs.  Webster'.s,  the  date  of  the  brew 


ill  question  was  December  13th,  1901  ;  at  Messrs.  Rams-  Mr. 
den  .-,  it  was  either  December  12th,  or  December  18th,  H.  H.  Stiiith 
1901.   

ln_  the  case  of  the  Yorkshire  Brewery  Company,  1  -1  Mai-.  1!)02. 

was  informed  that  though  the  exact  brew  from  which   

was  derived  the  sample  in  which  Mr.  Allen  found 
l-16th  of  a  grain  per  gallon  could  not  be  identified,  it 
was  one  of  four  biy«.>j  of  December,  1901,  all  of  which 
were  prepared  wicli  ingredients  of  the  same  origin  and 
ill  the  same  proportions.  As  regards  the  publican- 
brewery  in  Halifax,  the  "  Cross  Keys,"  the  brewer  had 
no  doubt  that  the  beers  in  which  Mr.  Richardson  found 
respectively  l-l:6th  and  l-35th  of  a  grain  per  gallon 
were  prepared  solely  from  malt,  hops,  and  flaked  maize 
on  December  5th  and  Decemher  27th,  1901,  respectively  ; 
but  he  did  not  keep  any  book  by  which  this  sta/tement 
could  be  verified. 

As  regards  Messrs.  Whitaker  I  had  no  chemical  re- 
sults respecting  the  beer  to  go  upon,  but  only  the  evid- 
ence that  three  patients  admitted  to  the  Halifax  in- 
firmary in  January,  1902,  had  obtained  beer  from  this 
brewery  ;  one  (case  No.  3),  almost  exclusively ;  the 
other  two  along  with  beer  from  other  breweries.  At 
this  b  rewery,  therefore,  I  selected  arbitrarily  for  en- 
quiry beer  brewed  about  the  middle  of  December,  1901. 
Similarily  at  Messrs.  Alderson's,  where  likewise  I  had 
no  chemical  results  respecting  the  beer  to  go  upon,  I 
took  for  enquiry  the  brews  of  August  and  September, 
1901,  which  a]>peared  most  likely  to  have  furnished 
the  beer  consumed  at  the  "  Victoria  and  Albert,"  by 
case  No.  5,  prior  ito  her  admission  to  the  Halifax  old 
workhouse  infirmary,  in  October,  1901. 

When  the  particular  brews  thus  selected  and  en- 
quired into  at  the  several  breweries  ar-e  compared,  the 
results  are  briefly  as  follows  :  — 

Glucose. — ^Glucose  entered  in  all  the  brews  enquired  Source  of 
into  except  the  "  Cross  Keys. "    None  of  the  remaining  arsenic  in 
five  breweries,  I  was  informed,  had  ever  been  customers  bi'ews 
of  Messrs.  Bostock.    The  glucose  which  had  been  used  inquired  into, 
was  obtained  as  follows  :  — 


( 


Webster,  from  the  Liverpool  Sacoharum 

Sugar  Com- 


At  Messrs. 
Companj-. 

At  Messrs.  Ramsden,  from  the  Glasgow  Sugar  Com-  Origin  of 
P*'^y-  glucose  used; 

At    the    Yorkshire   Brewery    Company,    from  the 
Mambre  Company. 

Messrs.  Whitaker,  American  Glucose,  obtained 
through  agents  (Ince,  Pickering  and  Company). 

Messrs.  Alderson,  American  '•  Climax "  Glucose, 
through  agents,  Messrs.  ThomjDson,  of  London. 

Each  of  these  brewing  sugar  firms  supphes  glucose 
to  large  numbers  of  brewers  elsewhere  than  in  Halifax  ; 
and  (except  at  Messrs.  Alderson)  I  saw  the  invoices, 
which  in  each  instance  guaranteed  the  products  to  the 
brewer  as  "  free  "  from  arsenic.  I  could  obtain  no  in- 
formation of  arsenic  having  been  found  in  any  speci- 
mens of  glucose  from  any  of  the  above  firms.  On  this 
point  no  doubt  ample  information  could  be  furnished 
by  the  Government  Laboratory. 

Invert  Sugar. — Invert  sugar  entered  into  the  brews 
enquired  into  at  three  of  the  breweries  only,  and  was 
obtained  as  follows: — ■ 

At  Messrs.  Webster,  fi-om  Valentine  and  Tod. 

At  Messrs.  Ramsden,  from  Fowler  and  Company. 

At  Messrs.  Whitaker,  from  Valentine  and  Tod.* 

Invert  sugar  was  added  as  priming  to  the  brew  at  one 
brewery  only,  namely,  Messrs.  Whitaker's.  No  priming 
of  any  kind  was  said  to  have  been  used  in  any  other 
of  the  brews  inquired  into. 

The  above  remarks  with  regard  to  glucose  apply 
equally  to  these  invert  sugars. 

It  will  be  noted  that  the  proportions  of  glucose  or 
invert  sugar  used  at  the  five  breweries  in  question  was, 
generally  speaking,  not  excessive. 

At  Messrs.  Webster's  brewery  for  instance,  the  quan- 
tity of  invert  sugar  which  entered  into  a  gallon  of  finished 
beer  was  .0791b.,  and  the  quantity  of  glucose  ■0591b. 
Assuming  that  both  invert  sugar  and  glucose  had 
contained  arsenic  and  in  equal  proportions,  and  that 
all  this  arsenic  had  entered  into  the  beer,  then,  for  the 
beer  to  contain  as  much  as  l-16th  grain  of  arsenic  per 
ijallon  it  would  be  necessary  for  the  glucose  and  the 
invert  to  have  been  contaminated  to  the  extent  of  -45 
grain,  or  nearly  g  grain  of  arsenic  to  the  pound.  The 

*  Note  by  Witness,  April  18tli. — Apparently  the  source 
of  invert  sugar  at  this  brewery  was  the  Liverpool  Sac- 
charin Company,  not  as  here  stated.    See  Mr.  Thompson's  J  t 
evidence,  Q.  8859-8860.  ^^"a 
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Ml  .         Commission  has  not  received  evidence  that  any  glucose 
H.  H.  Siiul/i.  or  invert  sugar,  other  than  Bostock's,  in  1900  or  since, 
,   lias  contained  arsenic  in  anything  approaching  this  pro- 

if  flaked  Flaked  Maize. — Flaked  maize  was  used  in  the  par- 

maize  ;  ticiilar    brews    enquired   into    at   Messrs.  \Vebster, 

Ramsden,  "Whitaker,  Alderson,  and  "  Cross  Keys,"  not 
;:t  the  Yorksiiire  Brewery  Ctiupany.  1  irave  mex  with 
no  evidence  that  arsenic  lias  at  any  time  beeu  found  in 
samples  of  flaked  maize,  either  at  Halifax  or  elsewhere, 
ivnd  I  understand  that  no  mineral  acid  is  used  in  its 
preparation. 

if  preser  PEESEEVAnVES,  etc. — In  view  of  the  evidence  which 

ratives :  tho  Commission  has  received  as  to  the  very  slight 
degree  in  which  it  is  possible  for  beer  to  be  con- 
laminated  by  arsenic  through  the  use  of  hardening 
substances,  yeast  foods,  finings,  or  preservatives,  it  is 
not  perhaps  necessary  here  to  detail  such  particulars 
as  I  have  collected  with  regard  to  the  use  and  origin 
of  these  materials  in  the  particular  brews  enquired 
into,  but  if  the  Commission  consider  it  desirable  for  the 
sake  of  completeness,  I  will  do  so. 

>f  liops  ;  Hops. — I  have  not  as  yet  made  complete  enquiry  as 

to  the  origin  of  hops  used. 

■uid  of  malt.  Malt. — I  could  obtain  no  evidence  at  the  several 
breweries  that  in  the  particular  brews  enquired  into 
malt  of  a  common  origin  had  been  used,  or,  indeed,  that 
any  two  of  the  breweries  in  question  obtained  malt  from 
one  and  the  same  maltster.  Accordingly  it  is  neces- 
sary to  deal  with  the  malt  in  each  of  the  brews  en- 
quired into  separately. 

Messrs.  Webster. — ^Visited  January  24th  and  Feb- 
ruary 13th,  1902.  Up  to  the  end  of  January,  1902, 
last  reason's  malt,  i.e.,  1900-1901,  was  being  used  ex- 
clusively at  this  brewery,  and  would  have  been  used 
in  the  brew  under  enquiry,  which  was  made  on  Decem- 
ber 13th,  1901.  I  was  informed  that  the  Yorkshire 
malt  used  in  this  particular  brew  was  made  as  far  back 
as  February  5th  to  13th,  1901. 

Before  February  20th,  1901,  no  fuel  other  than  Hali- 
fax and  Barnsley  gas  coke  had  been  used  at  Messrs. 
Webster's  maltings.  Some  foreign  malt  had  also 
entered  into  the  brew  inquired  into,  and  this,  the 
,  brewer  informed  me,  had  been  made  just  after  he  had,  in 
consequence  of  the  "  beer  scare,"  given  up  gas  coke  and 
taken  to  anthracite.  When  this  foreign  malt  was  made 
(between  March  31st  and  June  5th)  he  was  using  anth- 
racite on  the  kiln,  either  solely  or  with  some  admixture 
of  gas  coke.  I  saw  the  invoice  relating  to  the  first  pur- 
chase of  anthracite,  which  was  dated  February  14th, 
1901.  Before  the  fuel  was  thus  changed  from  gas  coke 
to  anthracite  the  kiln  was  swept  out. 

Messrs.  Webster's  maltings  are  close  to  the  brewery, 
and  all  their  inalt  is  screened  and  once  brushed  in  a 
Barron's  machine  at  the  maltings,  which  was  put  uj)  in 
December,  1900.  I  was  also  informed  that  the 
February  5tli  to  13th  malt,  stated  to  have  been  used  in 
the  brew  under  inquiry,  had  "  damped  "  in  the  malt  bin, 
and  had  been  redried  and  again  brushed  before  being 
used. 

Messrs.  liamsclen. — Yisited  Febraary  13th.  1902. 
The  malt  used  in  the  beer  here  enquired  into  (brewed 
on  December  12th  and  December  18tli)  according  to  the 
books  which  were  shown  to  me,  was  new  malt  of  this 
season's  malting.  It  was  made  up  of  malt  coming 
from  Messrs.  Ramsden's  Ellaiid,  Brighouse,  and 
Caulder  maltings.  I  visited  the  Brighouse  and  Elland 
maltings  of  this  firm.  At  each  malting  I  was  informed 
that  the  fuel  used  this  season  has  been  oven  coke  and 
anthracite.  The  brewer  put  the  proportions  as  two- 
thirds  of  oven  coke  to  one-third  of  anthracite,  but  the 
maltster  spoke  of  anthracite  and  a  "  little  "  oven  coke. 
At  both  maltings,  however,  I  was  informed  that  last 
season,  1900-1,  a  variety  of  fuels  had  been  employed, 
viz.,  gas  coke,  oven  coke,  or  anthracite,  but  almost 
entirely  gas  coke  from  local  sources.  At  Elland  all  the 
malt  is  screened  and  brushed  in  a  Barron's  machine  be- 
fore lea'^dng  the  malting.  At  Brighouse  tlie  malt  is 
hand-screened  only  and  not  brushed.  All  malt  i«  brushed 
besides  at  the  brewery  in  a  Nalder's  machine,  which  has 
been  in  use  for  eleven  years.* 

I  ascertained  from  the  Elland  maltster's  books  that 


*  The  possibility  that  an  old  brushing  machine  might 
contaminate  malt  if  for  many  ]jre\  ious  years  it  had  been 
nserl  to  brush  arsenical  malt  may  perhaps  be  worth  in- 
quiry- 
-t.576. 


the  last  of  the  1900-1  season's  malt  was  sent  to  the  Mr. 
brewery  on  the  26th  November,  1901  ;  the  first  of  the  B.  H.  Sv 

new  malt  was  sent  on  November  4th.    I  ascertained  also  ^   

fiom  the  brewer's  books  at  the  brewery  that  all  last  ' 
season's  malt  was  finished  by  December  5th,  and  this 
tends  to  support  the  brewer's  statement  that  both  the 
brews  under  enquiry  (one  or  other  of  which,  according 
to  Mr.  Allen,  gave  beer  containing  l-24th  of  a  grain  or' 
arsenic  per  gallon)  had  been  prepared  with  new  malt. 
It  may.  however,  be  noted  that  although  beer  from 
Messrs.  Ramsden's  brewery  was  being  consumed  hj 
three  of  the  infirmary  case3,  Nos.  1,  7,  and  8,  up  to 
January,  1902,  these  men  in  each  instance  were  getting 
beer  from  other  suspected  sources  as  well,  and  thus 
there  is  not  any  strong  evidence  that  harm  resulted  from 
Messrs.  Ramsden's  December  beer.  But  there  is  muie 
definite  evidence  suggesting  that  other  and  earlier  beer 
from  this  brewery  produced  illness  in  the  circumstances 
of  ease  No.  4  (Nancy  Wilkinson).  This  woman,  whose 
illness  had  become  establi.slied  by  October  8th,  1901. 
when  she  Tvas  ladmitted  into  the  infirmary,  had  ob- 
tained all  her  beer  from  the  "  Black  Horse  "  at  Brig- 
house, supplied  by  Messrs.  Ramsden.  As  Messrs. 
Ramsden  did  not  begin  to  use  this  season's  malt  till 
after  November  4th,  the  beer  that  she  drank  would  have 
been  brewed  from  last  season's  malt,  made  almost  wholly 
over  gas  coke.  At  Messrs.  Ramsden's  I  was  shown 
several  reports  that  malt  (and  other  brewing  in- 
gredients and  beers)  had  been  analysed  and  found  free 
from  arsenic.  These  reports  were  principally  by  the 
borougli  analyst  of  Halifax,  Mr.  Ackroyd  ;  one  by  Mr. 
Lawrence  Briant,  which  related  to  Brighouse  malt  of 
the  10th  January,  1901,  stated  that  it  contained  a  small 
but  neglioible  trace  of  arsenic.  This  particular  sample 
Messrs.  Ramsden  inform  me  had  been  made  over  gas 
coke. 

The  Yorksiiire  Brewery  Company. — The  particular 
beer  here  enquired  about  (that  in  which  Mr. 
Allen  found  l-16th  of  a  grain  per  gallon)  was  at  hrst 
stated  by  Mr.  Badley,  the  company's  brewer,  to  be 
one  of  two  brews  between  December  9th  and  Decem- 
ber 16tli,  1901,  either  brew  No.  209  or  No.  211 ;  but  in  a 
letter  dated  Februaiy  16th  he  mentions  four  brews  as 
"  implicated,"  viz.,  Nos.  201,  211,  216,  and  219,  and  does 
not  mention  209.  According  to  this  letter  all  the  brews 
contained  15  quai-ters  of  old  Yorkshire  malt  (i.e.,  of 
malting  season  1900-1)  to  5  quarters  of  new  malt. 

I  may  note  that  at  the  time  of  uiy  visit  casks  of  beer 
from  the  above  brews  were  still  in  nse  ;  ^Ir.  Dawson,  the 
Company's  chemist,  liad  prncnred  samples  of  these  brews 
and  had  sent  them  to  Mr.  P'airley,  their  consulting  chemist,- 
and  Pullie  Analyst  of  Leeds — I  have  not  lieard  with  what 
results.  I  may  mention,  however,  that  Dr.  Cameron, 
Medical  Officer  of  Healtli  for  Lee^ls,  has  lately  obtained 
samples  of  beer  from  public  houses  belonging  <o  this 
brewery  in  Leeds,  and  Mr.  Fairley  has  in  two,  which  do  not 
appear  to  have  been  taken  with  the  formalities  prescribed 
by  the  Sale  of  Food  and  Drugs  Acts,  reported  l/40th  of  a 
grain  of  arsenic  per  gallon.  Since  Mr.  Allen's  statement 
at  the  inquest,  and  before  my  visit  to  the  Yorkshire 
Brewery  Comiiany,  Mr.  Fairley  had,  however,  examined  27 
brewings  of  this  brewery  and  found  them  all  free  from 
arsenic,  except  one,  a  strong  beer,  brewed  on  .Janum-y  Kith 
1902,  in  which  he  found  under  1/lOOth  of  a  grain  per  gallon- 

At  the  Yorkshire  Brewery  ComjDany  they  make  their 
own  malt.  This  season  they  have  used  a  mixture  of 
anthracite  and  oven  coke,  principally  the  latter,  on 
account  of  the  construction  of  their  fire-pans.  Last 
season,  up  to  February,  1901,  they  were  using  gas  coke 
alone,  and  I  was  assured  that  the  15  quarters  of  old 
Yorkshire  malt  in  the  above  brews  would  have  been 
made  comparatively  early,  and  almost  certainly  over  gas 
coke  from  Rothwell.  The  invoice  corresponding  to  the 
first  delivery  of  anthracite  at  their  malting  was  dated 
February  18th,  1901. 

Messrs.  Whital'er's.' — -Visited  January  24th  and 
January  29th,  1902.  The  beer  from  this  brewery  was  not 
one  of  those  which  came  under  suspicion  as  a  result  of 
chemical  analysis,  but  two  of  the  infirmary  natients, 
eases  7  and  8,  had  got  their  beer  partly  from  this  brewery, 
and  one  case,  No.  3,  almost  wholly.  Accordingly,  I 
enc|uired  as  to  beer  from  this  brewery  which  was  on  sal  - 
about  the  end  of  December,  1901.  I  was  informed  that 
last  season's  1900-1  malt  was  in  use  up  to  December 
21st,  1901.  From  the  brewer's  books  I  ascertained  that 
beer  brewed  on  the  18th  December,  1901,  contained  15 
quarters  of  last  season's  malt  to  3  quarters  of  new  malt. 
Case  No.  3  was  admitted  to  the  infirmary  on  the  iDth 
January,  1901,  so  that  presumably  the  beer  which  he 
had  been  drinking  would  have  been  made  principallr 
with  this  old  malt,    At  this  brewery  they  make  their 
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own  malt  over  anthracite  and  Halifax  gas-coke.  They 
H.  H.  Smith,  use  a  tiree-floor  kiln  with  a  fan,  and  claim  that  as  they 
1.-..- —         dry  their  malt  on  the  upper  floor  and  finish  on  the  lower 
'21  Mnv.  190-2.  floor,  the  malt  being  dry  when  it  comes  in  contact  with 

  the  furnace  fumes  on  the  lower  floors  is  not  so  likely 

to  become  arsenical  as  it  would  if  it  were  wet.  They 
Ixave  made  no  difference,  I  was  informed,  in  their  fuel 
this  season  as  compared  with  last.  On  inquiry  I  ascer- 
tained that  the  percentage  of  anthracite  used  this  season 
and  last  was  no  more  than  15.  All  malt  is  brushed  as 
soon  as  it  has  been  made  in  a  Boby's  machine,  and  is 
now  again  brushed  and  polished  before  being  used  in 
brewing. 

The  above  four  breweries  maike  their  own  malt  en- 
tirely, with  the  exception  of  porter  malts,  which  they 
buy  either  from  Messrs.  Plunkett,  of  Dublin,  or 
Messrs.  Warmsley,  of  London.  At  the  two  remaining 
breweries  the  malt  is  bought. 

''Cross  Keys."— Visited  January  17th,  1902.  This 
is  a  public-house  with  a  small  brewery  attached,  kept 
by  Mr.  Swift.  The  brews  which  I  enquired  into  here 
were  those  in  which  Mr.  Richardson  found  re- 
spectively l-16th  of  a  grain  and  l-35th  of  a 
grain  of  arsenic  per  gallon.  Mr.  Swift  bought 
his  malt  crushed,  and  ready  for  the  mash  tun, 
from  Messrs.  Firth  and  Blackburn,  of  Cleckheaton, 
and  Messrs.  Broadbent,  of  Bingley.  Now  he  obtains 
liis  malt  from  a  third  maltster.  The  brew  in  which 
l-16th  of  a  grain  per  gallon  was  found  was  prepared 
solely  from  Messrs.  Firth  and  Blackburn's  malt  de- 
livered at  the  brewery  on  Decemher  5th,  1901.  Mr. 
Swift  uses  no  glucose  or  invert,  but  only  malt  and  a 
small  quantity  of  flaked  maize.  Messrs.  Firth  and 
Blackburn,  whose  maltdngs  I  visited  on  February  14th, 
were  formerly  maltsters  on  a  large  scale,  but  have  now 
sold  their  biggest  malting  and  only  retain  a  small  one. 
This  season  they  commenced  to  malt  in  December,  and 
before  that  month  they  had  sent  out  to  '■  Cross  Keys  " 
and  elsewhere  only  their  old  malt  of  last  season. 
Up  to  this  season  they  have  always  used  gas- 
coke  from  Lowmoor  for  malting.  Since  last  De- 
cember they  have  been  using  oven-coke.  Their 
malt  is  screened,  but  not  brushed:  it  is  not 
brushed  by  Mr.  Swift.  In  April,  1901,  Messrs.  Firth 
and  Blackburn  had  a  consignment  of  malt  returned  to 
them  by  some  Lancashire  brewer  as  being  too  arsenical 
to  be  used.*  On  April  15th,  1901,  they  sent  a  sample  of 
malt  to  Mr.  Fairley,  who  reported  1-30  grain  arsenic 
per  I'b.  Mr.  Firth  informed  me  that  they  have  not  sent 
any  sample  of  malt  to  be  tested  since.  Mr.  Swift  had 
never  caused  any  malt  which  he  purchased  to  be 
analysed.  The  brew  in  which  Mr.  Richardson  found 
l-35th  of  a  grain  was  prepared,  according  to  Mr.  Swift, 
with  a  mixture  of  malt  ftom  Messrs.  Firth  and  Black- 
burn, and  from  Messrs.  Broadbent,  of  Bingley.  At 
Messrs.  Broadbent's  maltings,  I  was  informed  that  any 
malt  supplied  to  tiie  "  Cross  Keys,"  and  used  there  in 
December,  would  have  been  imiade  this  season.  Last 
season  the  firm  had  failed  and  all  malt  on  the  premises 
was  sold  by  the  solicitors  for  the  benefit  of  the  creditors. 
The  maltings  had  been  started  afresh  in  December, 
1901  ;  the  first  fuel  used  in  September  was  gas-coke, 
but  subsequently  oven-coke  has  been  substituted. 
Messrs.  Broadbent's  malt  is  screened  but  is  not  brushed. 

Messrs.    Aldcrson. — Visited    January    29th,  1902. 
Beer  from  this  brewery  was  not  of  those  which  came 
Tinder  suspicion  as  a  result  of  chemical  analysis,  but  one 
•:/f  the  cases,  No.  5,  obtained  her  beer  wholly  from  xtif-. 
"  Victoria  and  Albert,"  a  public-house  supplied  by  this 
firm.    As  the  onset  of  illness  in  this  case  appears  to 
have  been  in  October,  the  beer  in  question  would  pro- 
hably  have  been  brewed  in  August  or  September  of 
last  year,  or  before.    Such  beer,  I  was  informed,  would 
have  been  brewed  with  old  malt  of  the  season  1900-1. 
Messrs.  Alderson  in  1901  used  to  buy  malt  from  Messrs. 
Worsick,  of  Northowram,  who  also  have  a  malting  at 
Elland.    Eai-ly  portion  of  their  1900-1  season's  malt 
was,  I  was  informed,  made  from  "  gas-coke  and  a  little 
anthracite  "  :  the  later  portion  over  antlu-acite.  Messrs. 
Worsick's  Northowram  malt  wa.s  being  used  at  Messrs. 
Alderson's   about  last   August.     Their  Northowram 
malt  is  generally  despatched  to  their  Elland  malt- 
ings, and  there  screened  and  hrus^hed  before  sale,  but  I 

•  This  was  what  Dr.  Neech  and  I  understood  Mr.  Firth 
to  tell  us  on  February  14th.  At  a  later  visit,  however, 
Mr  Firth  informed  me  that  no  malt  was  returned  to  him 
iw  the  Lancashire  brewer,  but  that  the  latter,  who  fur- 
nished no  paiticulars  regarding  the  amount  of  arsenic  found, 
cancelled  the  contract— a  proceeding  to  which  Mr.  Firth 
appears  to  have  made  no  objection 


learned  at  Elland  that  last  summer  the  malt  sent  to  j^^. 
Messrs.  Alderson  was  frequently  despatched  direct  from  j{  ^  Smith 
the  Nort.howram  malting,  in  which  case  it  would  be  — 
unbrushed.      Messrs.  Alderson  also  got  last  season  21  Mar.  1902. 
up  to  the  end  of  May,  1901,  some  malt  from  Mr.  Ben 
Stead,  of  Brighouse,  and  informed  me  that  they  had  it 
tested,  and  found  it  arsenical,  and  consequently  gave 
up  using  it.    The  malt  at  Mr.  Ben  Stead's  was  made 
over   gas-coke.      There   is  no    brushing  machinery. 
Whether  or  no  Mr.  Ben  Stead's  malt  was  being  used  by 
Messrs.  Alderson  in  the  summer  or  autumn  of  last  year 
in  brewing  the  particular  beer  enquired  into,  I  am 
unable  to  say.    Mr.  Alderson  informed  me  that  the 
greater  part  of  the  malt  which  they  were  using  in 
September  was  obtained  from  Messrs.  Worsick. 

In  considering  the  probability  that  the  beers  en- 
quired into  became  contaminated  with  arsenic  by  the  gf  ]iia,lt  us 
use  of  arsenical  malt,  the  following  points  are  worthj^  of  in  implica 
note  : —  Ijrews. 

The  proportion  of  malt  used  in  the  several  brews  was 
approximately  as  follows  :  — 

Brew  uiquired  into  at — 
Messrs.  Webster's 

Messrs.  Ramsden's 


I'roportion 


l'3o  lbs.  per  gal.  of  finished  beer. 
1-4  „ 


The  Yorkshire  Brewery  Co.  1  -o 
Messrs.  Whitaker's  -  -  I'l 
The  Cross  Keys  -       -       -  2-0 

Messrs.  Alderson's    -       -  1'4    ,,  ,,  ,, 

If  it  be  taken  for  purposes  of  calculation  that  the 
beers  associated  wiith  the  Halifax  cases  were  contami-  Evidence 
nated  with  arsenic  to  the  extent  of  l-16th  grain  per  that_l)eer_ 
gallon,  and  that  l-41bs.  of  malt  went  to  the  gallon  ot  ^^htained  its 
finished  beer,  then,  if  all  the  arsenic  in  the  malt  got 
into  the  beer,  the  malt  must  have  contained  about  ju"}*"® ' 
l-22nd  grain  of  arsenic  per  lb. 

It  will  be  rememhered  that  Mr.  Hooper  of  the  Gov- 
ernment Laboratory,  informed  tlie  Commission  in 
May  last  that  he  had  met  with  22  samples  of  malt  in 
which  the  amount  of  arsenic  lay  between  l-50th  and 
l-20th  grain  per  lb.  and  that  proportions  of  arsenic  in 
malt,  such  as  l-20th  grain  per  lb.  have  been  referred 
to  by  other  witnesses. 

It  is  known,  however,  that  some  of  the  arsenic  in- 
troduced intoi  the  mash-tun  is  removed  by  yeast  in  the 
process  of  brewing,  or  otherwise  does  not  reach  the 
tinisihed  beer. 

Again,  it  will  have  been  noted  that  some  of  the 
malts  in  question  were  brushed  before  use,  and  the 
Commission  has  had  evidence  that  brushing,  especially 
if  several  times  repeated,  may  diminish  the  quantity  of 
arsenic  in  malt  very  materially.  Here  I  would  note, 
however,  that  I  met  with  no  instances  in  which  attempt 
had  been  made  to  ascertain  chemically  the  extent  to 
which  arsenic  in  a  given  malt  was  reduced  by  one  or  more 
brushings  in  the  machine,  with  a  view  to  discovering 
and  adopting  the  method  of  brushing  most  efficacious 
in  removing  arsenic. 

Reverting  now  to  the  above  calculation,  and  making 
the  (purely  arbitrary)  assumption  that,  by  reason  of 
brushing  and  of  brewing,  only  half  the  arsenic  present 
in  the  malt  reached  the  finished  beer,  the  malt  would 
originally  have  contained,  not  l-22nd  grain  but  1  11th 
grain  of  arsenic  per  lb. 

Dr.  Campbell  Brown  (Q.  6709)  informed  the  Com- 
mission in  May  last  that  he  had  found  certain  malts 
which  contained  respectively  l-9th,  l-7th,  l-6th,  and  ^ 
grain  of  arsenic  per  lb.  Mr.  Estcourt  (Q.  3982)  men- 
tioned an  instance  of  malt  containing  up  to  jth  grain 
per  lb.  Mr.  Wm.  Thomson,  I  understand,  has  prepared 
evidence  for  the  Commission  to  the  effect  that  in  a  few 
malts  which  he  examined  between  July  and  December, 
1901,  he  has  found  arsenic  in  amounts  from  l-30th  up 
to  1-lOth  grain  jDer  lb. — and  it  would  seem  from  Ins 
jorecis  that  all  these  malts  .came  from  Yorkshire,  a 
county  which  has  been  specially  mentioned  by  wit- 
nesses to  the  Commission  in  connection  with  arsenical 
malt. 

These  considerations,  I  think,  suffice  to  show  that  the 
suggestion  that  the  beers  enquired  into  became  con- 
taminated to  the  extent  indicated  through  use  of 
arsenical  malt  cannot  be  dismissed  as  prima,  facie  im- 
probable. 

For  proof  to  be  afforded,  it  would  of  course  be  neces- 
sary to  know  the  amount  of  arsenic  present  in  the  im- 
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Malt  seldom 
tested  for 


plicated  malt  in  each  instance.    This,  unfortunately,  arsenic 
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is  at  bhis  stage  impossible.  It  is  true  that  since  June, 
1901,  at  all  the  breweries  except  the  Cross  Keys  publican- 
brewery,  a  few  samples  of  malt  were  occasionally 
analysed  and  were  stated  by  the  analyst  not  to  be 
arsenical,  or  else  to  contain  a  negligible  quantity  of 
arsenic.  But  I  have  no  evidence  that  the  particular 
malts  used  in  the  implicated  brews  were  among  these 
samples  in  any  case  ;  and  I  note  that  at  certain  breweries 
the  chemist  to  whom  the  malt  samples  were  submitted, 
Mr.  Ackroyd,  Borough  Analyst  of  Halifax,  was  iLsing  the 
form  of  Reinsch  test  first  recommended  by  the  Brewers' 
Expert  Committee,  not  the  more  stringent  method  which 
■they  hD-ve  subsequently  put  forward. 

The  malts  which  entered  into  the  brews  inquired  into 
of  course  could  not  be  recovered  at  the  date  of  my  visit.* 
Moreover  (with  the  doubtful  exception  of  Messrs.  Rams- 
den,  page  19),  they  all  had  been  malts  of  the  1900-1 
season,  whereas,  usually,  the  malts  in  use  at  the  dates  of 
my  visit  were  malts  of  the  present  season.  At  Messrs. 
Webster's,  Whitaker's,  and  the  Yorkshire  Brewery 
Company's  breweries,  I  was  supplied  by  the  brewer  with 
samples  of  malt  stated  to  be  of  last  season,  and  these  I 
have  placed  at  the  disposal  of  Professor  Thorpe. 
Looking,  however,  to  the  large  output  of  these  breweries, 
and  the  quantities  of  malt  used,  and  to  the  impro- 
bability that  at  any  one  of  them  arsenic  would  have 
been  pi-esent  in  last  season's  malt  in  uniform  propor- 
tions, it  would  seem  that  results  of  these  analyses  can- 
not be  expected  of  themselves  to  settle  the  question  of 
the  derivation  from  malt  of  arsenic  in  the  particular 
beers  enquired  into. 

It  appears,  moreover,  that  there  is  substantial  reason 
for  drawing  a  sharp  distinction  between  the  malts  used 
in  the  brews  under  enquiry  and  malts  now  in  use. 

In  each  instance  there  is  evidence  affording  a  more 
or  less  strong  presumption  that  the  fuel  used  to  pre- 
pare the  implicated  malts  was  local  gas  coke,  whereas 
in  later  malts  (and  particularly  all  those  of  this  season, 
save  at  Messrs.  Whitaker's)  no  gas  coke  had  been  used. 

For  example,  in  the  case  of  the  "Cross  Keys  "  pubhcan- 
brewery,  where  it  was  more  easy  to  trace  the  malt,  there 
appears  to  be  no  doubt  that  the  brew  in  which  Mr. 
Richardson  found  l-16th  grain  of  arsenic  per  gallon 
was  made  from  malt  delivered  at  the  "  Cross  Keys  "  on 
December  5th,  and  that  this  malt  (uubrushed  before 
using)  was  made  by  Messrs.  Firth  and  Blackburn  last 
season,  and  over  Lowmoor  gas  coke.  I  have  already 
noted  that  I  a.scertained  from  Mr.  Firth  that  in  April, 
1901,  his  malt  was  considered  by  a  Lancashire  brewer 
too  arsenical  for  use. 

At  all  the  breweries  visited  I  found  that  most  of  last 
season's  malt  was  being  used  up  at  the  end  of  last  year, 
and  this  fact,  together  with  the  difference  in  the  fuel 
used,  tends  to  explain  the  comparative  freedom  from 
notable  amounts  of  arsenic  of  samples  of  recently  brewed 
beer  in  Halifax,  which  appears  to  be  indicated  by  the 
analyses  of  Messrs.  Richardson  and  Allen,  given  on 
p.  17. 

The  advice  given  by  the  Commission  in  their  first 
report  that  fuel  used  in  the  kiln  should  be  carefully 
selected  on  account  of  freedom  from  aj'senic  has  thus,  as 
regards  this  season,  and  in  a  sense,  been  adopted  at 
nearly  all  the  maltings  which  supplied  the  malts  to  the 
breweries  in  question.  Except  at  Messrs.  Whitaker's 
anthracite  or  oven  coke,  or  both  these  fuels,  have  been 
substituted  for  gas  coke,  the  liability  of  which  (and 
particularly  some  Yorkshire  gas  coke)  to  contaminate 
malt  has  come  to  be  generally  recognised.  In  each 
instance,  however,  it  appeared  to  me  that  the  maltster 
was  content  with  the  fact  that  he  had  changed  his 
fuel,  and  with  the  vendor's  statement  that  the  new 
supply  was  "  free  from  arsenic."  Hardly  any  steps 
seemed  to  have  been  taken  at  any  malting  to  ascertain 
what  amount  of  arsenic  the  new  fuel  contained,  or  to 
what  extent  its  use  could  be  relied  upon  to  ensure 
safety  as  regards  arsenic  in  the  malt.  I  may  note  that 
at  one  maltster's  I  observed  several  lumps  of  pyrites 
of  large  size  in  the  heaps  of  anthracite  ready  for  the  kiln. 

I  visited  one  malting,  at  Brighouse,  where  gas 
coke  alone  was  being  used  as  fuel  in  the  kiln  on 
January  30th.  The  maltster  informed  me  that  the 
whole  of  the  malt  thus  made  was  used  at  his  brewery  in 
Bradford. 

*  An  exception  may,  jierhaps,  be  made  in  the  case  of 
Messrs.  Webster,  who  gave  me  a  small  sample  tin,  wliich 
they  informed  me  oowtained  black  and  white  malt  made  on 
1st'  Fehruary  1001,  which  (along  witli  other  malt)  had 
entered  into  the  brew  siiecially  enquired  into.  This  sam])]e 
wa-H  sent  to  Professor  'FlioiTie. 


8628*.  You  visited  Halifax  on  behalf  of  the  Com  mis-  j{,  jj.  Smith. 

sion  on  January  15th,  and  subsequently,  and  inquired   

there  about  the  cases  mentioned  in  this  report? — Yes.  21  Mar.  J 9!  2. 

8629.  These  cases  came  to  light  in  the  Halifax  work- 
house  infirmary,  and  public  attention  was  called  to 
them  by  inquests  on  two  which  were  fatal — 'McNulty 
and  Lee  ? — Yes. 

8630.  We  understand  that  the  Medical  Oflicer  of  Cases  else- 
Health  of  Halifax  suspects  other  cases  to  be  due  to  wliere  than 
arsenical  poisoning,  besides  the  eight  which  you  deal  in  "ahfax 
with  ?— Yes.    I  know  that  he  has  three  other  cases  which  ^"''I'mary. 
are  not  dealt  with  in  my  report  at  all,  each  of  which  is 
supposed  to  be  arsenical. 

8631.  Do  you  know  any  particulars  of  those  thi-ee 
cases  ? — No,  I  have  no  particulars  of  them.  Dr.  Neech 
draws  attention  to  them  in  his  report.  We  have  now 
a  formal  report  from  Dr.  Neech. 

8632.  That  has  just  come  in,  and  will  be  before  us  ? 
—Yes. 

8633.  Have  there  been  any  more  cases  in  the  in-  Additional 
firmary  besides  those  dealt  with  in  your  report  ? — There  suspected 
have  been  three  suspected  cases  that_I  have  not  seen,  cases  in 
In  one  of  them  the  man  died  very  suddenly  from  heart  infirmary, 
failure  after  being  admitted,  and  Dr.   Hodgson  sus- 
pected that  might  be  a  case  of  arsenical  poisoning. 

Then,  he  tells  me,  there  are  two  other  cases  in  which 
the  symptoms  are  not  very  marked. 

8634.  AVe  understand  from  your  study  of  the 
cases  you  deal  with,  and  from  the  observations  of  Dr. 
Hodgson  and  others,  which  you  give  in  the  report, 
that  you  are  of  opinion  that  they  are  attributable  to 
arsenical  poisoning  ? — Yes. 

8635.  Does  any  medical  man  who  has  seen  these  cases  Dr.  Wood- 
doubt  that  they  are  arsenical  ? — No,  I  do  not  think  any-  yatt's  opinion 
body  doubts  it.    There  was.  a  differemce  of  opinion  at  on  cause  of 
first.    Dr.  Woodyatt  at  first  said  that  he  did  not  think  outbreak, 
they  were,  but  afterwards  he  said  he  did  ;  but  nobody, 

so  far  as  I  know,  is  of  opinion  that  they  are  not 
arsenical ;  in  fact,  there  is  a  letter  that  I  should  like 
to  read  to  the  Commission  which  Dr.  Woodyatt  wrote 
to  the  "  Halifax  Evening  Courier  "  on  March  lOtih,  1902. 
On  the  8th  March  there  had  been  a  short  report  in  the 
"  Halifax  Evening  Courier  "  of  Dr.  Reynolds'  examina- 
tion before  the  Commission  the  other  day,  in  which  it 
was  mentioned  that  Dr.  Reynolds  visited  these  cases 
at  Halifax  at  the  request  of  Dr.  Hodgson.  On  the  10th 
March  Dr.  Woodyatt  writes  to  the  same  jpaper  to  this 
effect :  — 

"  To  the  Editor  of  the  '  Halifax  Courier.' 

"  Sir,— As  principal  Medical  Officer  to  the  Halifax 
Union  Poor  Law  Hospital,  I  think  it  is  my  duty  to 
correct  a  false  impression  which  seems  to  have  gained 
credence  with  regard  to  the  arsenical  cases  at  the  hos- 
pital. It  will,  perhaps,  come  as  a  surprise  to  many 
when  I  tell  you  that  I  was  the  first  to  detect  these  cases 
at  our  new  hospital.  Why  Dr.  Reynolds,  in  his 
evidence  before  the  Commission,  says  he  is  not  aware 
whether  these  cases  had  been  detected  by  any  other 
medical  men  than  Mr.  Hodgson,  is  best  known  to  him- 
self. I  may  tell  you,  sir,  that  I  wrote  to  Dr.  Reynolds 
months  ago  and  told  him  of  these  cases.  I  am  sure  he 
got  my  letter,  because  I  have  a  r62>ly  to  it  in  my  pos- 
session. 

Now,  sir,  I  do  not  wish  to  take  any  credit  to  myself 
for  detecting  these  cases,  for,  as  Dr.  Reynolds  says, 
they  were  well  marked  and  ought  not  to  be  missed  by 
anyone,  but  there  is  one  gentleman  who,  I  think,  ought 
to  come  in  for  a  little  kudos,  and  that  is  Dr.  Dolan. 
He  was  the  first  to  detect  arsenical  cases  in  Halifax  at 
the  old  workhouse  infirmary  more  than  twelve  months 
ago. 

"  Believe  me,  sir,  yours  truly, 

"  J.  F.  WoODyATT. 

'  21,  King  Cross  Road,  Halifax, 
"  March  10th,  1902." 

I  think  I  should  be  right  in  saying  that  neither  Dr. 
Woodyatt  nor  other  medical  men  who  have  studied 
these  cases  have  said  that  they  were  not  arsenical. 

8636.  You  could  not  ascertain  that  any  of  these  cases 
liave  been  taking  arsenic  medicinally  or  had  been  ex- 
]30sed  to  arsenic  by  reason  of  their  work? — No,  none  of 

them.  I  made  inquiry,  and  I  got  Dr.  Hodgson  to  in-  ]_3oth  "rain 
(luire  as  well.  arseiiic'i)er 

8637.  You  ascertained,  however,  that  in  some  cases  oert"ii)'becis. 
beer  from  public-houses  which  they  had  frequenied  hftd 

been  analysed  in  January,  and  amounts  of  arsenic  from 
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one-sixteenth  to  one-thirtieth  of  a  grain  per  gallon  had 
been  determined ?— Yes.  that  is  so.    You  will  find  that 
on  page  18  of  mv  report . 
21  Mar.  1902.     3538.  You  took  steps  to  ascertain  the  source  from 

  which  these  cases  severally  obtained  their  beer?— Yes. 

I  took  a  great  deal  of  trouble  over  that.  I  asked  the 
patients  myself,  and  I  got  Dr.  Hodgson  to  ask  them, 
and  I  also  got  the  Medical  Officer  of  Health's  inspectors 
to  go  into  the  qtiestion  as  well  as  to  where  the  beer 
came  from. 

8639.  And  you  made  .special  inquiries  at  six  breweries 
respecting  the  particular  beer  which  was  on  sale  at 
places  which  these  persons  frequented  before  these  cases 
were  admitted  to  the  infirmary  ?— Quite  so,  I  did.  I 
went  into  all  the  particulars  I  could  get  at  those 
breweries. 

8640.  You  traced  them  as  far  as  possible  back  to  the 
brews,  and  ascertained  the  ingredients  used? — ^Yes,  in 
every  case  where  I  could  do  it.  In  some  cases  I  could  get 
the  exact  brew,  and  in  other  cases  I  could  not  ;  but  I 
got  the  ingredients  used  in  the  brews  about  the  dates 
in  cjuestion. 

8641.  With  regard  to  glucose,  you  found  that  one 
brewery— the  publican  brewery— of  Crosskeys,  used 
nothing  but  malt,  flaked  maize,  and  hops— no  glucose 
or  invert  ? — ^Yes,  no  glucose  or  invert  was  used  there, 
nothing  biit  malt,  flaked  maize,  and  hops. 

8642.  All  the  five  other  breweries  used  glucose,  but 
from  difierent  manufacturers? — ^Yes. 
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8643.  And  with  regard  to  invert,  sugar,  three  brewers 
only  used  it  in  the'^beers  inquired  into,  and  it  came 
from  two  different  manufacturers  ? — ^Yes. 

8644.  You  could  get.  no  evidence  that  these  glucoses 
or  inverts  were  contaminated  by  arsenic,  and  you  show 
that  if  arsenic  to  the  extent  of  one-sixteenth  of  a  grain 
per  gallon  was  in  the  beer,  and  came  from  glucose  or 
invert,  or  both,  the  contamination  must  have  been  much 
more  than  anything  we  have  heard  of  apart  from 
Bostock's.  As'a  matter  of  fact,  you  could  find  no  reason 
to  suppose  that  the  glucose  or  invert  was  arsenical  m 
any  case  ? — That  is  so. 

8645.  With  regard  to  the  malts,  we  understand  that 
four  of  these  brewers  made  their  own  malt  and  two 
bought  it? — Yes — two  were  not  malting  brewers  at  all. 
The^'other  four  made  their  own  malt,  except  black  malt. 

8646.  l"ou  give  an  account  of  the  inquiries  you  made 
to  ascertain  when  and  where  the  malts  used  in  the  spe- 
cial brews  inquired  into  were  made  ? — ^Yes.  I  show 
that  also  in  the  tables. 

8647.  Speaking  generally,  you  find  that  in  some  of 
the  brews  the  malt  was  certainly  made  over  local  gas 
coke,  and  that  there  is  strong  reason  to  believe  that  this 
was  the  case  with  all  the  others  ? — That  is  so.  With 
reeard  to  the  Crosskeys  brewery,  for  instance,  I  traced 
the  malt  back,  and  Dr.  Neech  traced  it  with  me,  and 
we  arrived  at  the  same  opinion,  that  it  was  made  from 
malt  that  was  undoubtedly  made  over  gas  coke  at  a  place 
called  Cleckheaton.  It  was  some  of  the  old  season's 
malt,  season  1900-1,  and  it  was  supplied  to  tliis  brewery 
on  the  5th  December  last  year.  At  the  same  time  I 
found  out  that  this  particular  maltster  had  not  begun 
to  make  any  malt  at  all  in  the  present,  1901-2,  season 
until  December,  1901.  So  that  the  malt  he  supplied 
to  the  brewerv  in  question  on  the  5th  December  must 
have  been  some  of  his  old  malt  left  over  from  last 
season  when  he  was  using  gas  coke  as  a  fuel.  In  this 
particular  ease,  from  Mr.  Firth  at  Cleckheaton,  I  had 
a  great  deal  of  difficulty  in  getting  evidence.  He  did 
not  like  me  going  there  at  all. 

8648.  Is  he  a  brewer  ? — No,  a  maltster.  Going  back 
to  the  5th  December  malt,  he  told  me  that  he  had  a 
large  contract  with  a  Lancashire  brewer,  and  that  in 
April,  1901,  this  Lancashire  brewer  sent  to  him  to  say 
that  the  beer  brewed  with  his  malt  was  very  arsenical. 
The  first  time  I  went  to  Mr.  Firth  with  Dr.  Neech,  we 
both  came  away  with  the  impression  that  this  actual 
malt  had  been  returned  to  the  maltster,  but  on  a  sub- 
sequent vi.sit  lie  told  me  that  the  actual  malt  was  not 
returned  to  him.  but  that  a  sample  of  the  same  malt 
that  this  Lancashire  brewer  had  objected  to  as  being 
arsenical  was  sent  to  the  Crosskej-s  in  Decembcir.  Evi- 
dently it  was  the  same  malt. 

8649.  (Professor  Thorpe.)  December  of  what  year? — 
December  last — ^1901  ;  and  that  was  used  to  make  beer 
m  which  Mr.  Richardson  found  l-16th  of  a  grain  of 
arsenic  per  gallon. 


8650.  (Chainnan.)  V.  ere  not  those  who  sent  to  a  jl^ 
brewer  malt  which  seemed  opened  to  suspicion  very  H,  H. 
much  in  fault  ? — Mr.  Firth  went  somewhat  further  than 
that.  He  told  me  that  on  April  15th,  1901,  he  had  sent  a  21  Ma 
sample  of  the  malt  to  Mr.  Fairley.  t.he  analyst  at  Leeds.  — 
and  he  reported  l-30th  of  a  grain  of  arsenic  per  lb.  in 
the  malt.  After  that  he  never  had  another  sample  of 
malt  analysed  at  all. 

8651.  M''hom  do  you  mean  by  "  he  "  ? — i\Ir.  Firth  ;  he 
is  the  maltster.  He  sent  these  malts  out  in  a  crushed 
state  to  the  Crosskeys.  The  Crosskeys  man  is  a  small 
publican  brewer  who  never  had  heard  of  such  a  thing 
as  arsenic  in  malt.  He  had  never  had  his  malt 
analysed,  and  he  had  never  had  his  beer  analysed,  but 
Mr.  Firth  had  liad  the  malt  analysed,  with  the  result 
I  have  said. 

8652.  And  yet  he  sent  it  out? — Yes,  he  sent  it  out. 

8653.  (Professor  Thorpe.)  Is  that  absolutely  clear? 
Is  it  absolutely  proven  that  the  malt  so  sent  out  was 
identical  with  that  which  had  been  certified  as  being 
arsenical  ?— I  will  answer  that  in  Mr.  Firth's  own 
words.  On  March  11th  I  went  to  see  him  again.  The 
fii"st  time  I  went  to  him  he  had  given  me  to  understand 
that  the  Lancashire  Brewery  did  return  the  malt  to 
him,  but  on  the  second  occasion  ihe  'Said  they  had  not 
actually  returned  the  malt,  but  a  sample  of  the  same 
malt  was  sent  to  Mr.  Swift  at  the  Crosskeys  on  De 
cember  5th.  I  put  it  to  him,  "  Is  the  malt  that  was- 
sent  to  Mr.  Swift  at  the  Crosskeys  on  December  5th 
the  same  malt,  or  of  the  same  bulk  of  malt  as  the  malt 
that  was  supplied  to  the  Lancashire  Brewery?"  and  he- 
answered.  "  A  sample  of  the  same  malt  was  sent  to^ 
Mr.  Swift  at  the  Crosskeys." 

8654.  Did  you  ascertain  from  Mr.  Swift  whether  he 
was  in  the  habit  of  getting  liis  malt  from  this  firm  ? — 
He  had  been  in  the  habit  of  getting  his  malt  from  two 
firms,  from  Messrs.  Firth  and  Blackburn,  and  from. 
Messrs.  Broadbent,  at  Bingley.  Messrs.  Broadbent, 
at  Bingley,  failed  about  twelve  months  ago,  and  all 
the  old  malt  on  their  premises  was  sold  by  the  solicitor 
for  the  trustees  at  Keighley,  and  they  did  not  com- 
mence malting  again  until  1901,  in  the  month  of  Sep- 
tember, ,so  that  they  had  no  old  malt  on  their  premises. 
They  only  had  one  little  lot  of  malt  done  over  gas  coke 
at  the  very  commencement  of  September,  and  all  the 
rest  of  their  malt  in  1901  was  done  over  anthracite.  But 
none  of  their  malt  was  used  by  Mr.  Swift  till  later — I 
think  it  was  on  December  25th  that  Mr.  Swift  used  a 
mixture  of  Broadbenfs  malt  with  this  old  malt  of  Mr. 
Firth's,  and  that  beer  was  not  found  by  Mr.  Richard- 
.son  so  arsenical  as  the  earlier  beer  made  only  with  Mr. 
Firth's  malt. 


i 


8655.  (Professor  Thorpe.)  I  am  asking  this  cjuestion 
because,  in  searching  among  our  Revenue  samples  which 
have  been  sent  up  to  us  from  time  to  time  by  Excise 
officers,  I  have  discovered  a  sample  of  wort  from  Swift's 
at  the  Crosskeys  brewed  as  far  back  as  May,  1901, 
which  I  have  analysed,  and  which  gives  us  some  idea 
of  the  character  of  the  beer  that  he  was  turning  out 
at  that  time.  It  would  appear  that  the  amount  of 
arsenic  it  contained  was  not  more  than  that  of  Decem- 
ber 22nd  contained  ;  it  was  substantiallj'  the  same 
amount.  So  far  as  we  can  trace  the  wort  of  the  Cross- 
keys,  as  well  as  of  other  Halifax  brewers,  I  shall  place 
the  results  before  the  Commission  in  due  time. 

8656.  (Sir  William  Church.)  In  the  evidence  which 
you  have  put  together  for  us,  you  say  that  on 
April  15th  thej  sent  a  sample  of  malt  to  Mr.  Fair- 
ley,  who  reported  one-thirtieth  of  a  grain  per  lb.  Then 
Mr.  Firth  just  after  that  says  tliat  he  sent  a  sample 
to  Mr.  Swift,  but  did  he  send  the  bulk?  IMr.  Swift 
may  have  rejected  the  sample  ? — I  do  not  know.  The 
same  malt  was  sent  to  Mr.  Swift  for  brewing  with. 

8657.  A  consignment? — Yes,  that  is  what  I  mean. 

8658.  But  that  really  is  not  the  bulk  ?— He  sent  a 
bag  or  two.  A  little  brewer  like  Swift  would  not  bti\ 
much  at  a  time. 

8659.  He  did  not  send  a  sample  :  he  sent  the  malt 
for  brewing? — Yes,  quite  so. 

8660.  (Professor  Thorpe:)  He  is  a  publican  brewer? — 
Y-s. 

8661.  (Chairman.)  You  are  of  oijinion  that  if  the 
malts  in  the  brews  inquired  into  at  the  several  brew- 
eries ware  arsenical  to  tihe  extent  which  we  know  to 
have  occurred  in  the  case  of  some  malts  made  over  gas 
coke,  there  will  be  no  difficulty  in  accounting  for  the 
presence  of  amounts  of  l-16th  to  l-30th  of  a  grain  per 
gallon  of  beer  made  from  them  ? — ^Yes. 
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8662.  Have  yoa  the  results  of  analysis  of  any  of  the 
nit/i.  njalts  which  went  into  the  beers  you  inquired  into  ? — I 

do  not  think  I  ha.ve.  I  could  not  ge:  them.  At  Mr. 
Firth's  both  Dr.  Neech  and  I  tried  to  get  a  sample  of 
tlie  old  malt.  Dr.  Neech  showed  me  a  letter  from  the 
medical  officer  of  health  at  Cleckheaton,  saying  that 
3Ir.  Firth  had  a  large  bulk  of  old  malt  left  on  his  pre- 
mises. But  if  this  was  the  case,  he  must  have  got  rid 
of  it  all  very  quickly,  at  any  rate,  we  could  not  get  a 
bit.  I  had  some  trouble  in  getting  information  from 
Mr.  Firth,  but  he  eventually  took  me  all  over  the  malt 
kiln.  I  hunted  everywhere  for  old  malt.  I  went 
further.  He  had  had  at  one  time  two  old  malting 
kilns,  and  one  of  these  he  had  sold^  last  autumn  I  think 
it  was,  which  was  bought  by  a  man  named  Swyres.  I 
went  up  to  Mr.  Swyres'  malt  kiln,  and  asked  him  if 
he  could  find  me  a  bit  of  the  old  malt.  He  said,  No, 
every  bit  of  it  has  been  cleared  off,"  and  he  could  not 
get  me  any  of  the  old  malt.  The  same  thing  happened 
at  Mr.  Firth's  own  malt  kiln,  I  could  not  get  a  bit.  I 
particularly  wanted  it,  because  I  thought  it  would 
have  been  very  interesting,  to  send  it  to  Professor 
Thorpe. 

8663.  Was  there  an  exceptionally  low  stock  of  malt 
in  Mr.  Firth's  place  when  you  visited  it  ? — A  very  small 
stock.  It  is  a  very  small  kiln  that  he  now  works,  and 
there  was  only  just  the  stock  that  he  was  going  to  sell 
ofi:  this  year.  He  had  only  begun  to  malt  in  Decem- 
ber. 

8664.  He  had  got  rid  of  all  the  old  malt?— I  think 
he  got  rid  of  every  bit  of  it. 

8665.  Going  back  to  the  maltsters  you  saw  as  a.  whole, 
,re     you  foujid  that  gas  coke  malt  was  in  most  instances 

made  last  season,  and  that  the  maltsters  are  now  gener- 
36  ally  using  anthracite  or  oven  coke  ? — They  told  me  it 
)2.  was  the  custom  last  season  always  to  use  gas  coke.  In 
one  or  two  instances  I  found  there  were  maltsters-  who 
had  used  a  little  anthracite  lust  season,  but  they  had 
used  principally  gas  coke.  At  Whitaker's,  and  again 
at  Woreick's,  they  had  used  anthracite  last  year  in 
small  quantities;  now  Mr.  Worsick  is  using  anthra- 
cite. Where  I  heard  of  anthracite  being  adopted  last 
&ea,son,  I  found  out  to  the  month  when  that  anthracite 
came  -in.  In  one  case  a  man  proved  to  me  that  he  did 
buy  some  in  December,  1901,  but,  in  most  cases,  it  came 
into  use  about  the  middle  of  the  month  of  February. 

8666.  Lajst  February  ? — February,  1901.  It  occurred 
to  me  that  that  really  might  explain  how  we  were  get- 
ting arsenical  beer,  as  it  seemed,  just  at  one  tune  last 
yea.r,  and  towards  the  end  of  the  year,  notwithstanding 
the  change  in  fuel.    Looking  at  these  maltings  I  found 

ed  that  except  in  one  instance  the  maltster  when  he  is 
ated  m^aking  up  his  store  of  malt  fills  a  bin  from  the  back 
wall  to  the  front.  For  example,  his  bin  is  like  a  very 
long  room,  a  big  place,  and  when  he  has  made  his  malt 
he  throws  it  against  the  wall,  and  he  gradually  tills  up 
to  the  front  of  his  bin.  In  some  instances  the  bins  are 
so  oonstmcted  that  when  they  are  getting  malt  out  they 
can  get  out  the  back  malt  first,  but  that  I  saw  in  rare 
instances  only  at  madt  stores  in  new  breweries.  In  the 
old  maltsters'  bins,  such  as  these  that  we  have  been  talk- 
ing about,  Mr.  Firth's,  or  at  Eamsden's  brewery,  or 
Whi,takei''s  brewery,  they  told  me  that  they  would  get 
■out  last  the  malt  made  earlier  in  the  season.  Take  the 
months  of  January,  Febraaiy,  March,  and  April.  Sup- 
posmg  you  are  filling  a  bin  with  malt,  and  have  begun 
to  use  solely  anthracite  at  the  end  of  February,  your 
February  aaad  January  malt  having  been  malted  over  gas 
■coke.  At  a  place  like  Alderson's  brewery,  let  us  say, 
they  go  to  the  maltster  regularly  throughout  the  year 
for  supplies  ;  the  maltster  naturally  goes  to  his  bin  as 
required,  opens  it,  and  sends  the  malt  which  comes 
first,  SO'  that  in  the  months  of  June  and  July  the  brewer 
may  be  brewing  with  malt  made  over  anthracite,  but 
when  it  comes  to  August  and  September  he  would  be 
brewing  with  malt  that  is  made  over  gas  coke.  If  there 
is  anything  in  that  theory  at  all,  and  if  a^nthracite  is 
safer  to  twe  than  gas  coke,  it  would  suggest  that  the 
Tjeer  made  during  the  summer  of  last  year  from  the  out- 
•side  of  the  malt  heap  might  be  comparatively  free  from 
arsenic,  being  made  over  anthracite,  while  the  beer 
brewed  in  the  autumn  might  be  arsenical,  liaving  been 
m-ade  with  malt  made  over  ga-s  coke.  However!  there 
are  some  few  of  the  bins  out  of  which  they  could  get 
this  malt  first. 

8667.  What  yon  describe  involves  filling  up  the  bin 
in  the  first  place,  and  then  emptying  it  before  more  is 
put  in? — Yes,  and  it  is  then  swept  out  and  filled  again. 
¥  think  I  ouglit  to  say  that  I  asked  several  of  the  malt^ 
r'^ers  ii  there  was  .-Bnything  in  that  theoiy  at  all.  Thev 


said  it  had  never  occurred  to  them,  but  they  thought  Mr. 

i(t  very  likely  that  use  of  gas  coke  malt  in  this  way  ex-  H.  H.  Smith. 

plained  those  special  beers.   

8668.  Do  you  tliink  that  all  the  malt  made  before  this  Mar.  1902. 
time  last  year  is  now  got  rid  of,  or  is  there  still  some 

of  it  remaining? — Yes,  there  is  a  little  remaining  in  mie 
brewery. 

8669.  Have  they  'tested  it?— That  I  cannot  say.  I 
have  very  few  analyses  of  malts  given  me  by  any  of  these 
breweries.  They  are  having  them  done,  but  I  cannot 
give  them  to  you. 

8670.  Have  the  brewers  commenced  testing  the  malts 
themselves  now  ? — ^Some  of  them  are  sending  them  to  be 
tested. 

8571.  Can  you  say  what  steps  were  taken  by  breweries  Inadeciuacy 
in  Halifax  before  these  cases  occurred  to  test  their  beers  of  brewers 
and  malt  for  arsenic? — Yes.    Some  of  these  brewers  precautions 
had  their  beers  examined  very  carefully  at  one  time  dur-  •-inee  Man- 
ing  the  Manchester  scare  ;  that  is,  at  the  beginning  of  Chester  scare 
1901,  and  then  it  ■seemed  to  them  that  everything  was  subsided, 
over,  and  they  did  not  examine  again  until  lately. 

8672.  When  yO'U  sax  lately,  do  you  mean  since  tJie 
Halifax  outbreak  ? — Perhaps  I  had  better  give  instanjces. 
A.t  Messrs.  Webster's  the  malts  were  occasionally  tested 
before  the  present  malting  season.  Since  tilie  14th 
August  they  have  sent,  I  was  infoimed,  one  specimen 
once  a  month  to  Mr.  Ackroyd,  the  Halifax  borough  ana- 
lyst, to  be  tested  for  arsenic.  That  is  not  a  specimen 
of  each  malting,  but  one  specimen  of  malt  once  a  month. 
The  beers  here  used  also^  to  be  oecasionailly  tested  by 
Mr.  Ackroyd,  but  since  the  Halifax  outbreak  the  beers 
have  been  tested  also  by  Dr.  Luff,  Mr.  Hehner,  and  Mr. 
Richardson,  and  malt  lias  once  been  tested  by  ilr. 
Richardson.  Take-  anotlier  brewery,  Messrs.  Ramsden. 
I  find  there  that  the  malt  was  tested  on  the  2nd  Jaiiuai-y, 
1901,  and  it  was  never  tested  again  until  the  Halifax 
outbreak. 

8673.  Was  it  found  free  from  arsenic  in  .January,  1901  ? 
— Yes,  it  was  passed  free. 

8674.  {Ttr.  Whitclcggc.)  By  whom? — ^By  Mr.  Lawrence 
Briant. 

8675.  {Dr.  Buchanan.)  I  think  there  was  a  trace  ? 

8675.  {Sir  William  Church.)  It  is  stated  here  in  the 
report,  on  page  19,  at  the  bottom  of  the  first  paragraph, 

a  small  but  negligible  trace  of  arsenic."  That  is  one 
examined  by  Mr.  Lawrence  Briant? — Mr.  Lawrence 
Briant  tested  everything  for  this  brewery. 

8676.  {Si7-  William  Hart-Dyke.)  That  would  be  over 
gas  coke? — Yes.  I  was  referring  to  a  certificate  of  the 
2nd  January,  1901.  These  people  had  three  maltings, 
EUaml,  Brighouse  and  Caulder.  The  Blland  malt  was 
passed  free  from  arsenic ;  tjhe  Brighouse  malt  had 
■'  slight,  but  distinct  traces  of  arsenic,"  Tepoiled  as  negli- 
gible. The  beer  was  analysed  on  the  same  date,  the 
2iid  January,  1901,  and  was  passed  free  from  arsenic. 
Another  analysis  by  Mr.  Lawrence  Briant  on  the  same 
date  was  shown  me,  and  one  in  which  a  trace  of  arsenic 
was  found  by  Mr.  Marshall,  of  Huddersfield.  From 
tliat  date  they  never  had  anything  exanvined  until  after 
this  recent  scare,  and  then  they  had  their  beer  examined 
again  on  the  3rd  February,  1902,  and  subsequently. 

8677.  {Chairman.)  You  have  stated  that  the  malt  in 
.January,  1901,  contained  a  small  but  negligible  trace  of 
arsenic.  What  is  meant  by  a  negligible  trace  1' — That  I 
cannot  sixy  ;  I  cannot  tell  you  what  this  analyst  calls 
negligible. 

8678-  {Sir  William  Hart-Dyke.)  The  word,  I  suppose, 
is  employed  to  show  that  there  was  arsenic  there,  but 
not  in  suMcient  quantity  tO'  be  injurious  to-  health  ? — 
Yes,  that  is  the  way  I  should  read  it. 

8679.  It  was  there,  but  the  quantity  was  so  small  as 
not  to  be  injurious? — Yes,  the  analyst  did  not  consider 
it  injurious  :  that  would  be  the  analyst's  opinion.  I  do 
not  think  that  you  oaai  read  the  word  negligible  in  any 
other  way.  To  come  to  the  next  brewery,  the  Yorkshire 
brewery,  since  March,  1901,  they  have  employed  a 
chemist  of  their  own.  They  ha/l  an  enormo^us  number  of 
beers  and  malts  examined  in  March,  1901,  and  they  are 
all  passed  free,  or  nearly  free,  by  Mr.  Fairley,  the  public 
analyst  of  Leeds.  Since  March,  1901,  they  have  hitA 
their  own  chemist,  as  I  said,  and  he  is  said  to  test 
everything,  brewing  ingredients  and  everything  else. 
He  informed  me  that  he  tests  every  brew,  but  I  have 
not  got  any  record  from  him  of  any  examination  of 
malt  and  ingredients,  although  he  told  me  that  all  the 
beers  sent  out  were  tested  by  him.  I  have  been  given 
copies  of  a  large  number  of  analyses  from  that  brewery. 
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Mr  8680.  (.^tf  'il'illiain  Church.)  lou  saythabMr.  Dawson 

H.  H.  Smith,  since  March,  1901,  has  tested  all  the  beers  of  the  York- 

J   shire  Brewery  Company,    and  also  malts  and  other 

21  Mar.  1902.  materials  ?— Yes. 

  8681.  But  then  you  go  orn  to  say  that  Dr.  Cameron,  the 

Medical  Officer  of  Health  for  Leeds,  has  lately  obtained 
samples  of  beer  from  puiblic  houses  belonging  to  this 
brewery  in  Leeds,  and  in  these  Mr.  Fairley  has  officially 
leported  l-40th  of  a  grain  of  arsenic  per  gallon.  "Would 
that  be  in  the  same  beers  that  Mr.  Dawson  reported  as 
free  ?— Presumably,  yes.  If  Mr.  Dawson  has  analysed 
every  brew,  except  la  few  on  the  10th  Ajugust,  when  he 
happened  to  be  taking  his  holiday— ihe  had  ten  days' 
holiday— i  do  not  see  that  there  is  any  other  assumption 
to  be  made. 


8682.  It  seems  to  me  an  important  paragraph,  because 
you  then  go  on  to  sav  that  since  Mr.  Allen's  statement 
at  the  inquest,  Mr.  Pairley  had  examined  27  brewings 
of  this  brewery,  and  found  them  all  free  from  arsenic, 
except  one,  a  strong  beer,  as  much  as  to'  say  that  the 
analysts  bv  their  own  action  had  been  much  stricter 
since  the  inquest  than  they  had  been  before  ?— They  sent 
27  beers  from  this  brewery  to  Mr.  Fairley,  and  m  one 
of  them,  a  strong  beer,  he  returned  arsenic  less  than 
1-lOQth  of  a  grain.  I  saw  Dr.  Cameron,  of  Leeds,  and 
asked  him  what  thev  were  doing  in  Leeds  about  this 
question.  I  said  :  "  How  is  it  that  arsenic  is  only  found 
in  Halifax,  and  not  in  Leeds  ?  "  He  sent  'out  and  ob- 
tained a  numiber  of  samples,  five  altogether,  from  this 
brewery,  tout  in  four  of  those  samples  the  analyst  re- 
turned l-40th  of  a  grain  per  gallon.  The  four  samples 
were  taken  from  different  houses. 

8683.  (Professor  Thorpe.)  All  Leeds  beer  ?— Yes  ;  some 
from  the  same  brewery— Yorkshire  Brewery  Company. 

8684.  Does  "  lately  "  mean  before  or  .since  Mr.  Allen's 
statement? — Decidedly  this  is  since  Mr.  Allen's  state- 
ment, becaase  these  beers  were  collected  after  my  visit 
to  Leeds. 

8685.  I  do  not  quite  understand  that.  You  go  on 
to  say  that  since  Mr.  Allen's  statement  at  the  inquest 
Mr.  Fairley  had  examined  27  brews,  and  found  them, 
with  one  exception,  free  from  arsenic.  Was  it  subse- 
quent to  the  examination  of  the  27  that  some  were 
found,  or  one  was  found  with  as  much  as  l-40th  ? — Yes  ; 
I  can  answer  that  question  decidedly.  The  .same  day  that 
I  called  on  Dr.  Cameron  I  called  on  the  Yorkshire 
Brewery  Company,  and  Dr.  Cameron  had  not  collected 
his  beers  at  the  date  of  my  visit  to  him,  while  this  state- 
ment of  Mr.  Fairley,  having  seen  27  brewing.s,  was  given 
to  me  that  day  at  the  Yorkshire  Brewery,  so  that  these 
beers  taken  for  Dr.  Cameron  must  have  been  colk  cted 
subsequently  to  those  27. 

8686.  (Dr.  Whiteleggc)  The  27  were  forwarded  by  the 
brewery  ? — Yes. 

8687.  After  the  inquest  ?— Yes. 

8688.  And  aftei-  your  vi.sit? — No;  before  my  first 
visit,  becau.se  they  told  me  of  them  at  the  date  of  my 
first  visit. 

8689.  At  the  (beginning  of  the  paragraph,  you  say, 
"  Mr.  Dawson,  the  company's  chemist,  had  procured 
samples  of  these  brews,  and  had  sent  them  to  Mr. 
Fairley,  their  consulting  chemist."  That  was  an  excep- 
tional course? — Yes. 

8690.  The  usual  routine  was  for  him  to  examine  them 
himself  ? — Yes ;  his  position  there  is  to  examine  all  the 
beers  or  whatever  they  want  examined,  for  the  brewery. 
He  has  his  small  laboratory,  and  does  nothing  else  ;  but 
if  they  want  to  check  anything  they  send  it  to  Mr. 
Fairley. 

8691.  (Sir  William  Churdh.)  Those  27  brewings,  pre- 
sumably, were  taken  at  different  times,  between  March 
and  the  end  of  the  year? — No;  I  take  it  otherwise. 
These  27  brewings  were  taken  after  the  inquest,  and 
before  my  visit. 

8692.  The  inquest  was  at  the  end  of  January? — It 
was  on  the  17th  or  18th  January,  I  think. 

8693.  So  that  there  really  was  no  check  whatever 
upon  the  analyses  of  the  beer  which  was  turned  out 
between  the  appointment  of  Mr.  Dawson,  in  March, 
1901,  and  the  end  of  the  year.  Tliey  did  not  send  any 
beers  to  Mr.  Fairley  during  that  time  ? — I  could  not 
positively  say  no ;  they  might  have  done. 

8694.  They  might  have  done,  but  we  have  no  evidence 
of  any  check  upon  Mr.  Dawson's  analyses  ? — No  ;  I  have 
no  evidence  that  they  did.  Although  I  have  been 
supplied  with  quite  a  large  number  of  analyses  from  thnt 


brewery,  there  is  nothing  from  Mr.  Fairley  that  comes  -i  Mr. 

in  between  those  dates— between  the  10th  March,  1901,  H.  H.  Smiths 

and  the  date  of  the  inquest.  '  '         •  H 

'21  Mar  1Q(¥> 

(Professor  Thorpe.)  I  thought  Sir  William  Church's  '"^'^ 
question  was  what  was  done  prior  to  the  appointment 
of  Mr.  Dawson  as  a  regular  chemist  ? 

8695.  (Sir  William  Chur&r.)  My  point  is  rather  this, 
that  Mr.  Dawson's  appointment  may  or  may  not  have 
been  a  protection  to  the  public,  according  to  the  accuracy 
of  his  analyses ;  and  we  have  no  evidence  either  in  sup- 
port of  the  correctness  of  his  analyses  or  invalidating 
his  analyses  between  March  1901  and  the  inquest.  That 
was  my  point  ?— Just  so.    Tlie  next  brewery  I  take  is  the 
Crosskeys.    They  never  had  anything  analysed  at  all. 
Then  at  Alderson's  Brewery  they  showed  me  several 
analyses  of  malts  used  last  year.    They  had  found 
arsenic  in  one  of  their  malts,  which  was  sold  by  a  Mr. 
Ben  Stead,  of  Brighouse.  After  that  arsenic  was  found, 
by  Mr.  Ackroyd,  they  did  not  use  any  more  malt  from 
that  malting;  they  left  that  malting.    But  since,  they 
have  had  no  malt  analysed  for  six  months.    They  had 
some  beers  analysed  by  Mr.  Ackroyd,  but  I  obtained 
no   record   of   them.    But   in  January,    1902,  since 
this  Halifax  outbreak,  they  have  had  beers  pa.ssed  as 
free  from  arsenic  both  by  Mr.  Miller  and  Mr.  Ackroyd. 
I  have  seen  another  analysis  from  Dr.  Luff,  quite  a  re- 
cent one,  which  does  not  quite  agree  as  to  freedom  from 
arsenic.    Then,  as  regards  the  testing  which  has  been 
done  by  n^altsters  who  are  not  brewers,   at  Messrs.  Little  or  nol 
Broadbents  I  wap,  told  casually  that  their  malt  was  testing  by 
tested  a  year  ago,  and  said  to  be  free,  but  they  could  nialtsters  for 
not  show  me  anything.    At  Messrs.  Firth  and  Black-  ^'^^^ 
burn's,  as  I  have  said,  the  malt  was  tested  on  the  16th 
April,  and  l-30th  of  a  grain  was  found.    It  has  never 
been  tested  since.    Then  I  think  I  ought  to  put  in,  in 
common  justice  to  the  maltsters — ^having  said  all  this  j 
about  those  who  have  done  so  little  testing — what  has 
been  done  by  Mr.  Worsick.      He  is  a  maltster  who 
first  used  anthracite.    He  sent  me  a  list  of  analyses  by 
Mr.  Miller,  in  which  I  see  that  from  the  14th  February, 
1901,  he  has  had  at  least  two  samples  of  malt  tested 
every  month,  and  they  are  all  passed  arsenic-free.  This 
man  has  been  taking  a  great  deal  of  trouble. 

8696.  (Sir  William  Hart-Dyke.)  He  uses  anthracite 
exclusively  now  ? — Yes. 

8697.  And  also  during  the  period  mentioned  ? — Yes. 

8698.  (Chairman.)  Do  you  know  whether  any  of  the 
ill  altsters  have  had  their  fuel  analysed  ? — One.  Mr.  Ben 
Stead,  of  Brighouse,  told  me  that  he  had  had  his  fuel 
analysed.  He  sent  a  sample  to  Mr.  Rimington,  who  told 
him  it  was  arsenio-free. 

8699.  (Sir  William.  Hart-Dyke.)  Is  that  gas-coke? — 
No  ;  anthracite.  I  asked  him  to  show  me  the  analysis, 
but  he  could  not  do  so.  He  said  that  he  had  sent  it 
away  to  a  friend. 

8700.  (Dr.  Whitelegge.)  Ls  that  the  same  man  who  is 
mentioned  in  your  report  ? — Yes ;  the  same  man  as 
is  mentioned  in  Alderson's  Brewery.  Aldersons  were 
having  malt  from  him  last  May ;  it  was  examined  by 
Mr.  Ackroyd,  and  reported  to  contain  arsenic,  and 
they  discontinued  their  contract  with  Mr.  Ben  Stead  in 
consequence.  It  was  in  consequence  of  that  being  found 
that  Mr.  Ben  Stead  changed  his  fuel  from  gas-coke  to 
anthracite. 


8701.  (Chairman.)  With  regard  to  the  action  of  the 
Halifax  authorities,  do  we  understand  that  the  Halifax 
Medical  Officer  of  Health  is  about  to  publish  a  report? — 
He  has  sent  me  an  advanced  copy  of  his  report.  I  asked, 
when  I  was  at  Halifax  last  time,  if  it  was  going  to  be 
printed.  The  Chairman  of  the  Sanitary  Committee, 
whom  I  saw  there — Mr.  Coo — informed  me  that  he  did 
not  mean  to  bring  the  matter  before  that  committee; 
that  he  would  not  have  the  report  printed  for  publioa^ 
tion  to  his  committee  or  to  the  public,  but  that  he  would 
have  some  copies  printed  only  for  this  Commission.  He 
did  not  mean  to  bring  the  matter  before  his  committee 
at  all. 

8702.  How  many  samples  of  beer  were  sent  officially 
to  the  Halifax  Borough  Analyst  during  1901  ? — I  looked 
through  the  medical  officer  of  health's  returns  for  1901 
and  I  could  not  find  in  those  returns  that  any  beer  at 
all  had  been  sent  officially  to  the  borough  analyst  in 
1901  ;  but  the  borough  analyst  does  return  one  sample 
of  beer  as  having  been  examined  in,  the  early  part,  of 
1901,  and  he  passed  it  arsenic  free. 

8703.  (Dr.  Whitelegge.)  That  might  have  been  sub- 
mitted by  the  consumer  ? — I  think  it  is  very  likely  that 
it  was  supplied  by  a  private  consumer. 
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ir.  1902.     8705.  {Chairman.)  He  has  tested  many  samples  in 
1901  for  brewers,  but  seldom  found  arsenic? — Yes. 

8706.  In  what  way  did  you  find  that  brewers  or  malt- 
sters were  keeping  records  of  any  analyses  that  had 
been  made  for  them  ? — They  were  kept  in  different  ways. 
At  Whitaker's  I  found  them  all  regularly  filed  ;  every 
analysis  was  put  on  a  large  file.  Whitakers  had  an 
enormous  number  of  analyses,  but  they  were  more  for 
the  brewing  quality  than  anything  else.  They  had  the 
beer  analysed  regularly  for  its  qualities,  not  for  arsenic. 
They  had  their  malts  analysed  regu.larly  for  moisture 
and  for  brewing  qualities,  but  not  for  arsenic  ;  they 
only  had  them  occasionally  examined  for  arsenic.  All 
tliese  analyses  were  kept  on  a  file.  In  most  of  the 
other  places  the  analyses  were  h&pt  in  a  drawer  wrapped 
up,  with  an  elastic  band  round  them  ;  they  were  not 
kept  systematically  in  books.  You  would  think,  in 
dealing  with  suoh  an  impoytant  question,  they  would 
have  kept  a  systematic  record  in  books. 

8707.  It  would  be  very  important  that  they  should 
keep  the  analyses  and  bind  them  together  ? — I  should 
have  thought  so. 

8708.  (Sir  JViUlam  Hart-Dyke.)  These  analyses  are 
no  jarotection  as  regards  arsenic? — Some.  For  instance, 
they  might  send  occasional  samples  to  be  examined 
for  arsenic,  while  the  ordinary  analysis  required  would 
simply  be  analysed  for  the  strength  and  qualities  of 
beer  or  its  ingredients. 

8709.  {Professor  Thorpe.)  With  reference  to  tlie  first 
remark,  of  course  the  Commission  must  bear  in  mind 
the  system  under  which  the  analyst  makes  a  report. 
The  brewing  chemist  fills  up  a  printed  form,  and  the 
details  are  entered  into  that,  and  it  would  be  some- 
what difficult  for  the  brewers  to  paste  these  things  in 
a  book.  They  might  keep  them  on  a  file,  but  that  is 
the  extent  of  the  ordinary  arrangement  in  which  it 
would  be  possible  to  do  it? — ^Perhaps  you  would  like 
to  see  the  way  in  which  the  analyses  are  sent.  Here 
are  some.    {Handed  in.) 

8710.  {Sir  WiUiam  Hart-Dyke-)  It  seems  that  there 
has  been  a  division  of  opinion  amongst  the  medical 
men  as  to  the  cause  of  death  in  these  cases.  I  think 
you  rather  impressed  upon  us  the  fact  that  Dr.  Wood- 
yatt  at  first  was  of  opinion  that  these  deaths  were  not 
caused  by  arsenical  poisoning  ? — He  said  tJiere  was  a 
difference  of  oijinion,  but  that  was  mainly  on  the  first 
and  fatal  case,  McNulty. 

8711.  I  see  you  say  in  your  statement  on  page  18  tliat 
the  gentleman  who  represented  the  Halifax  brewers  at 
the  inquest  made  much  of  the  fact  that  Dr.  Woodyatt 
stated  that  the  cause  of  death  was  not  arsenical  poison- 
ing?— He  said  that  at  the  inquest. 

8712.  Can  you  tell  us  how  it  was  that  he  came  round 
to  the  other  opinion  ? — The  remark  in  the  paragrapli  you 
are  reading  refers  to  McNulty,  the  first  inquest.  At  the 
first  inquest  Dr.  Hodgson  said  that  the  case  was  arseni- 
cal poisinong,  and  at  the  second  inquest  Dr.  Woodyatt 
came  up  and  said  the  cause  of  death  in  this  case  was 
not  arsenical  poisc.iing,  it  was  due  to  hypostatic  pneu- 
monia. But  when  Lee  came  into  the  hospital,  he  told 
me  that  the  case  of  Lee  was  undoubtedly  one  of  arseni- 
cal poisoning,  and  that  if  he  died  he  should  report  it 
to  the  coroner.  He  then  showed  me  some  otlier  cases, 
the  case  of  Marsden,  Lowrie,  Wilkinson,  and  Shearing. 
He  agreed  that  those  four  cases — and  he  has  written  a 
letter  to-day  to  say  so — are  arsenical  jjoisoning.  Some 
of  these  cases  were  seen  by  Dr.  Reynolds,  who  has  told 
the  Commission  his  reasons  for  thinking  them  to  be 
arsenical  poisoning. 

8713.  The  subsequent  oases  led  him  to  change  his 
I'pinioii  as  regards  the  diagnosis  of  the  previous  rase? 
— I  do  not  know  that,  it  did  that. 

8714.  He  gave  a  very  decided  opinion  that  a  Oertaui 
case  was  not  arsenical  poisoning  ? — I  do  not  know  that 
he  changed  his  opinion  of  the  cause  of  death  in  the 
first  c?.se. 

8715.  But  he  had  no  doubt  as  reganls  subsequent 
cases  ? — I  did  not  understand  that  he  had  any  doubt.. 

8716.  With  regard  to  your  statement  that  there  was 
suspicion  that  there  were  certain  cases  which  had  not 
been  tested  ;  was  there  any  evidence  of  that? — I  do  not 
quite  follow  you. 

8717.  In  an  earlier  statement  with  regard  to  those 
cases  you  said  there  were  susjjicioiTS  that  there  had 
been  other  cases  of  arsenical  poisoning  in  the  Halifax 
Infirmary  besides  those  in  your  report? — Quite  so. 
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8718.  Is  there  any  evidence  to  warrant  this  suspicion  ^-  ^- 

that  there  were  other  cases  ?— I  have  none  besides  what  „   inA> 

is  stated  m  a  letter  which  I  have  received  from  Dr. 
Hodgson. 

8719.  There  was  a  case  mentioned  of  a  death  from 
heart  failure,  but  death  from  heart  failure  is  not  an 
uncommon  thing,  surely?— In  this  case  all  that  I  know  infirmary, 
from  Dr.  Hodgson  is  that  the  man  when  he  came  in 
was  m  a  very  critical  condition.    There  was  keratosis 

of  the  skin  on  the  soles  of  the  feet.  Dr.  Hodgson  did 
not  have  time  to  examine  the  reflexes.  There  was  a 
scar  on  the  body  which  was  very  light  in  colour  with 
the  skin  all  round. 

8720.  Was  that  the  case  of  heart  failure  ?~Yes.  He 
had  not  time  really  to  examine  it,  because  the  man 
died  so  rapidly.  I  do  not  suppose  for  a  moment  that 
unless  he  had  had  the  other  cases  in  the  hospital  he 
would  have  had  the  slightest  suspicion  of  this  one,  but 
having  the  other  cases  he  also  suspected  this  one.  He 
knew  'that  the  man  was  a  very  heavy  beer  drinker. 

8721.  I  suppose  you  saw  a  great  many  brewers  and 
maltsters  during  your  visit? — Yes. 

8722.  How  many  maltsters  did  you  see,  roughly 
speaking  ? — ^Including  the  brewers — four  of  the  brewers 
are  maltsters. 

8723.  I  am  including  them  ? — I  .saw,  I  think,  twelve 
maltsters. 

8724.  My  point  is  this,  what  is  the  general  result  of  Ma.ltsters 
your  conversation  with  them,  and  the  general  evidence  abandoning 
which  you  collected  with  regard  to  the  use  of  gas  coke  ?  gas  coke. 
Are  you  of  a  decided  opinion  that  the  fact  of  these 

malts  becoming  impregnated  was  due  to  gas  coke  ?  Is 
that  the  judgment  you  have  formed  ? — Yes,  and  these 
maltsters  have  evidently  formed  the  same  opinion 
themselves. 

8725.  I  was  coming  to  that  in  the  next  question,  in 
regard  to  these  maltsters,  did  they  seem:  also  to  have 
come  to  a  pretty  unanimous  conclusion  as  regards  the 
use  of  gas  coke  ?— I  take  it  that  most  of  them  have 
come  to  abandon  gas  coke  as  a  commercial  advantage,  or 
necessity.  I  found  that  some  brewers  ask  for  malt 
that  is  made  over  anthracite. 

8726.  {Chairman.)  Had  these  brewers  been  in  the 
habit  of  asking  for  it  before  this  sca^-e  ?— Not  before  the 
Manchester  scare.  In  the  same  way  I  found  that 
maltsters  for  sale  find  it  difficult  to  sell  a  gas  coke 
malt.^  Therefore  they  have  taken  to  anthracite.  Mr. 
Worsick  took  to  it  from  actual  analysis.  He  was  sell- 
ing malt  up  in  the  Manchester  district,  and  he  heard 
of  arsenic  in  malt.  He  went  back  and  had  his  malt 
tested,  found  it  was  arseniical,  and  changed  to  anthra- 
cite as  early  as  December,  1900. 

8727.  {Sir  William  Hart-Dyke.)  Therefore  it  can  be 
no  hardship  whatever,  .as  regards  the  husiness  of  a 
maltster,  if  to-morrow  the  use  of  gas  coke  were  for- 
bidden?—I  understand  that  some  of  these  maltsters 
would  have  to  alter  the  structure  of  their  kilns  in 
order  to  burn  anthracite,  but  they  can  burn  oven  coke 
in  their  kilns  at  present. 

8728.  But  as  a  matter  of  business  it  would  be  no  t>rpwpr=i  dp 
hardship  if  the  brewers  are  demanding  such  malt?—  n/amlin- 
No,  as  a  matter  of  busiaiess  tJie  brewers  are  asking  for  .-,re- 
it.    I  learned  that  last  July,  when  I  was  making  some  p;uf.d\\'lth 
linquiries  of  maltstem.     They  told  me  then  that  the  anthracite, 
brewers  were  asking  for  it. 

8729.  {Professor  Thorpe.)  Asking  for  malt  made  over 
anthracite  ? — Yes. 

8730.  Exclusively? — Some    say   aiithrai;ite    or  oven 
coke,  a.nd  some  say  anthracite. 

8731.  What  did  you  learn — tliat  there  was  any  sjjecial 
l.u-eference  in  faviiiir  of  anthracite,  or  that  they  would 
take  readily  malt  which  had  been  rertifi_ed  to  be 
made  over  oven  coke  ? — I  heard  then  that  they  were 
asking  for  anthracite  or  oven  coke. 

8732.  As  an  alternative? — ^Yes,  that  they  did  not 
ihind  which  in  some  cases  ;  but  in  the  summer  I  heard 
that  they  were  asking  for  anthracite,  I  heard  that  in 
several  places. 

8733.  {Dr.  Wlutekgge.)  Were  these  the  Halifax 
brewers  ? — No,  these  were  maltsters.  I  went  round 
and  saw  a  few. 

8734.  In  Halifax  ? — No,  I  saw  them  in  different  parts 
of  the  country. 

8735.  {Professor  Thorpe.)  With  regard  to  the  alterna- 
tive preference,  was  that  based  in  your  knowledge  on 
the  results  of  analyses  ?     How  did  they  arrive  at  the 
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  frightened.    But  I  have  really  no  evidence  as  to  their 

reasons. 

8736.  The  jjoint  of  my  question  is  this,  the  brewers  did 
liot  find  it  absolutely  necessary  to  demand  only  and 
solely  anthracite-miade  malt  ? — ^No,  I  do  not  think  they 
did,  but  last  summer  I  only  saw  a  few  maltsters,  not 
the  brewers  they  supplied.  There  is  O'ccasionally  a  lot 
of  this  soi-t  of  stuff  comes  out  oi  the  anthracite.  Hejce 
is  a  piece  of  pyrites,  picked  up  in  one  of  the  furnaces  at 
a  malting  near  Halifax. 

8737.  {Chairman.)  Probably  there  is  a-rsenic  in  this? 
— That  happened  to  be  a  piece  that  was  thrown  away 
because  iit  was  a  heavy  piece.  The  maltster  noticed  the 
weight  of  it  on  his  shovel,  and  threw  it  out.  I  then 
went  up  to  the  fire  pans,  and  I  pulled  some  of  the  fire 
pans  about,  and  I  found  a  piece  of  it  burning  in  the 
pan ;  that  is,  the  fire  that  is  underneath  the  kiln  floor. 

8738.  (Dr.  Whitclegge.)  What  date  was  that?— The  Jast 
llm©  I  was  up  there,  February  13th. 

8739.  {Chairman.)  This  lump  is  vastly  greater  in 
specific  gravity  than  anthracite  ?! — ^Yes  ;  it  was  so  heavy 
that  they  noticed  it  by  its  weight. 

8740.  Did  not  (they  use  sifted  'anthracite  ;  did  they 
get  the  anthracite  coming  in  in  lumps  ? — Yes,  all  round 
the  Halifax  district  they  get  it  sent  up  in  large  lumps. 
In  the  summer,  I  forget  whether  it  was  Mr.  Taylor  or 
Mr.  Earj)  told  me  that  it  was  very  much  better  to  buy 
the  anthracite  hand  picked  in  iSmall  pieces.  They  have 
it  abo'ut  as  big  as  a  tangei"ine  oiiange.  But  all  over  the 
Halifax  district  the  anthracite  comes  in  large  lumps, 
and  some  of  these  lumps  that  I  picked  up  were  so  bi^ 
and  heavy  that  I  do  not  think  I  could  have  taken  thfeia 
up  in  one  hand. 

8741.  Do  not  they  ibamk  it  into  small  pieces  them^ 
selvas  ? — ^No'.  They  do  break  it  up,  "bnt  not  very  small. 
Some  of  the  maJtsiters  use  nothing  but  anthracite,  but 
in  other  places  they  have  used  a  great  deal  of  oven  cok» 
with  it.  They  were  using  several  different  fuels  at 
Halifax  when  I  was  there.  At  Messrs.  Whitaker's,  on 
the  day  of  my  visit,  they  were  using  gas  coke  and 
anthracite.  I  said,  "  How  much  do  j'ou  actually  burn  ? " 
and  it  came  out  that  they  burned  85  per  cent,  of  gas 
ooke  and  15  per  cent,  of  anthracite.  They  were  actually 
usiing  gas  cok-3  when  I  was  there. 

8742.  What  date  was  that  ?— That  was  the  15th  Feb- 
ruary, 1902.  They  said  they  were  going  to  chan2©  to 
oveai  coke. 

8743.  {Frnfessor  Thorpe.)  Did  you  go  to  Messrs.  Brear 
and  Brown  ?— Yes,  I  did. 

8744.  Did  they  tell  you  that  at  any  time  they  were 
using  Bostock's  glucose  1 — Yes,  they  gave  me  the  reason 
for  it. 

8745.  Why  ? — They  ordinarily  went  to  Garton  Hill's. 
Garton  Hill's  ran  short  of  their  supply  of  glucose,  and 
asked  Brear  and  Brown  a.s  a  favour  to  them  to  take 
Messi's.  Bostock's  glucose,  because  they  were  short. 
They  conld  not  go  on. 

8746.  {Chairman.)  When  was  that? — This  would  be 
during  the  beer  scare  of  1900.  They  found  the  arsenic 
in  the  beer  they  sent  out,  and  had  it  destroyed. 

8747.  {Frofessnr  Thorpe.)  Have  you  any  evidence  that 
they  actually  had  their  beer  destroyed  ? — had  it  from 
three  sources  :  fir«t  of  all  I  was  told  they  destroyed  their 
beer  by  Dr.  Neech,  the  Medical  OlRcer  of  Health  ;  I 
was  told  by  Mr.  Brown  that  it  was  destroyed,  and  in  the 
preseiuce  of  the  Excise  officer  at  Halifax. 

8748.  Did  you  ask  Mr.  Sergeant,  the  Exci.se  officer  at 
Halifax  ? — 1  asked  Mr.  Sergeant,  and  my  impression  on 
that  poiiiit  is  that  he  told  me  it  was  destroyed — a  note 
to  that  effect  is  in  my  notebook, 

8749.  He  saw  it  ?— Yes. 

8750.  Did  you  ascertain  /rwju  Messrs.  Brca.r  and  Browti 
what  they  did  to>  cleanse  their  vats  and  apparatus  from 
the  arsenical  contamination  which  they  had  received  ? 
— No,  I  did  not. 

8751.  In  the  course  of  your  inquiries  have  you  had 
occasion  to  see  oven  coke  made  ? — ^No,  I  very  much  want 
to.    I  have  never  seen  it  made. 

8752.  You  do  not  know  whait  process  of  sifting  the  coal 
goes  through? — No,  I  do  not. 

{Chairman.)  Why  should  oven  coke  he  freer  from  ar- 
semc  than  gas  coke? 
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{Professor  Thorpe.)  Because  it  is  specially  picked  in 
the  first  instance  from  a  coal  supply,  which  is  as  free 
from  sulphur  as  it  is  possible  to  get  it.  Oven  coal  is 
v  >ry  largely  used  in  iron  smelting.  It  is  a  necessity 
that  it  should  be  as  free  as  possible  from  sulphur,  and 
that  incidentally  helps  to-  make  it  free  from  arsenic. 
It  is  usually  hand  picked  before  it  is  put  into  the  oven, 
60  that  the  possibility  of  a  mass  of  pyrites  getting  in, 
such  as  you  saw  in  the  case  of  this  anthracite,  is  very 
largely  elimiinated. 

{Chairman.)  Do  you  consider  that  o-ven  coke  on  the 
whole  is  safer  than  anthracite  ? 

{Professor  Thorpe.)  I  am  not  prepared  to  say  that.  I 
am  prepared  to  say  it  is  a  reasonably  safe  fuel.  If  due 
care  was  exercised  in  the  selection  of  anthracite  to  the 
exclusion  of  pyrites,  anthracite  might  be  probably  an 
excellent  fuel  ;  but  there  is  always  the  danger,  as  you 
see,  of  masses  of  pyrites  getting  into  the  anthracite. 

{Chairman.)  It  must  be  hand-picked  anthracite  to  be 
safe  in  the  malting  oven  1 

{Professor  Thorpe.)  No  doubt. 

{TVit7iess.)  With  regard  to  anthracite,  I  may  mention 
that  when  Dr.  Neech  and  I  were  going  round  one  of 
these  mal tings,  we  went  into  a  malting  where  they  used  Arsenic  in 
nothing  but  anthracite,  and  Dr.  Neech  collected  some  i^Un  dust 
of  the  dust  from  the  wall  of  the  kiln  ;  that  is,  dust  that  where 
was  lying  over  the  malt,  that  was  being  malted.    That  anthracite 
dust  was  given  to  Mr.  Richardson,  of  Bradford,  and  he  used, 
estimated  the  arsenic  in  that  dust  to  be  as  much  as  one 
and  two-fifths  grains  per  pound. 

8753.  {Chairman.)  That   does   not   appear   in  your 
printed  report? — No,  it  was  not  related  to  the  beers  I 
inquired  about.    This  dusit  actually  being  over  the  malt 
can  fall  on  the  malt,  and  no  doubt  dioes  so  when  the  men  g^gi^  ^ust 
go  in  and  stir  the  malt  about,  as  they  must  disturb  that  j^^^y  f^jj 
dust  which  is  all  round  the  walls.  ji^alt. 

8754.  Was  that  a  maltster's  kiln? — ^Yes,  this  was  in 
the  kiln  of  Mr.  Ben  Stead,  who  had  used  gas  coke  in  the 
old  days,  but  who  is  now  using  anthracite.  He  has  used 
anthracite  ever  since  last  September  (1901).  He  said  that 
before  he  tooik  to  anthracit©  he  had  all  the  floor  of  his 
kiln  talicn  out,  washed,  and  relaid,  so  as  to  get  as  much 
arsenic  out  as  he  could,  and  his  kiln  was  whitewashed 
down — they  whitewash  them  every  summer.  After  using 
anthracite  all  through  the  winter  this  result  was  ob- 
taineid  from  the  'dust. 

8755.  The  dust  resulting  from  the  use  of  anthracite 
for  malting? — Yes. 

8756.  {Sir  William  Sart-Dijhe.)  This  was  from  an- 
thracite ? — Yes ;  this  came  from  anthracite.  I  did  not 
find  any  bits  of  pyrites  in  that  kiln. 

8757.  {Chairman.)  That  suggests  the  need  for  very 
careful  hand-picking  in  the  use  of  anthracite? — ^Yes. 

8758.  Had  hand-picking  been  practised  in  that  par- 
ticular case  ? — Not  by  the  maltster.  I  cannot  say  how 
much  it  had  been  done  at  the  colliery,  but  it  had  not 
been  don©  by  the  maltster.  Hand-picking  at  maltxugs 
merely  means  throwing  out  a  lump  of  stuff  which  a  man 
notices  as  unusually  heavy  or  brassy,  so  far  as  my 
limited  experience  goes. 

8759.  What  size  of  lumps  were  there  in  this  particular 
malting? — He  wfl,s  using  about  the  size  they  were  all 
using — as  big  as  this  box. 

8760.  Oould  hand-picking  clear  out  the  dangerous 
pieces  in  that  case? — I  do  not  know.  I  really  would 
not  like  to  answer  tliat  question.  I  cannot  tell  you  how 
small  tlie  pyrites  might  be,  but  I  suppose  it  would  help. 

8761.  {Professor  Thorpe.)  In  the  hand-picking,  tlicy 
not  only  look  at  the  thing,  but  they  take  it  in  tlie  hand. 
It  is  so  heavy  relatively  to  coal  that  it  at  once  attract* 
attention,  and  if  there  is  any  considerable  quantity  of 
pyrites  in  a  lump  it.  excites  suspicion  becau.«e  of  the 
weight  ? — No  doubt  that  is  so. 

8762.  {Dr.  Whitelcgge.)  You  told  us  that  there  was  a 
general  demand  now  for  antliracite? — Yes;  I  heard  a 
good  deal  of  that  in  the  summer. 

8763.  It  did  not  extend  particularly,  or  perhaps  at 
all,  to  the  Halifax  region  which  you  have  been  visiting 
lately  ? — No  ;  there  I  found  a  great  deal  of  oven  coke 
used. 

8764.  I  think  your  evidence  goes  rather  further  than  Maltsters 
that — that    the    maltsters,    including   some   brewers  who  con- 
who  are  their  own  maltsters,  are  using  gas-coke  even  tinue  to  use 
now  ? — Yes ;  I  found  that  in  Whitaker's  brewery  they  gas  coke, 
are  using  85  per  cent,  of  gas-coke  now,  and  15  per  cent. 

of  anthracite.     Then,   again,  I  might  say  something 
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with  regard  to  a  malting  which  I  visited  at  Brighouse, 
which  had  no  connection  with  the  beer.s  I  inquired  into. 
I  would  like  to  explain  that  the  men  whom  I  saw  at 
these  maltings  were  the  labouring  men.  The.se  men  told 
nie  that  they  always  used  anthracite  at  this  place.  I 
said,  What  are  you  doing  now  ?  "  I  was  on  the  malt- 
ing Hoor,  and  I  could  smell  the  stuff.  They  said,  ''  We 
are  out  of  anthracite,  .so  we  are  using  coke."  They  were 
doing  the  malting  with  gas-coke. 

8765.  {Chairman.)  Was  it  oven  coke  that  the  work- 
man meant  when  he  said  coke? — No;  gas-coke.  I  went 
down  and  saw  it.  At  Messrs.  Websters'  they  changed 
as  far  back  as  February,  1901,  from  gas-coke  to  anthra- 
cite. I  saw  a  lot  of  analyses  of  their  malts  the  other 
day  when  I  was  up  there,  and  curiously  enough,  some 
of  the  latest-made  malts  showed  more  arsenic  than  usual. 
I  asked  them  what  they  had  been  doing,  because  I  had 
a  paper  from  Dr.  Neech,  giving  me  the  sales  of  gas- 
coke  from  the  Halifax  Corporation  Gas  Works,  which 
showed  that  Messrs.  Websters  had  had  a  sale  of  coke 
made  to  them  last  December,  that  is  December,  1901. 
I  said  to  them,  You  have  been  using  gas-coke  again." 
The  brewer  laughed,  and  said,  "  Yes,  we  were  out  of 
anthracite  last  December,  and  we  did  use  some  gas»- 
coke."  So  that,  after  having  taken  the  trouble  to  clean 
his  kiln  and  use  anthracite,  he  had  run  the  risk  of  foul- 
ing his  kilns  again  with  gas-ooke. 

8766.  AVas  any  examination  made  of  the  dust  in  that 
kiln  ? — did  not  get  any  of  the  dust  there. 

8767.  (Dr.  WJiitelcgge.)  So  that  in  this  particular  re- 
gion there  has  been  carelessness  even  up  to  the  present 
date  on  the  part  of  some  of  the  maltsters  in  regard 
to  the  use  of  fuel  ? — Yes,  I  suppose  it  would  be  care- 
lessness. 

8768.  They  continue  to  use  gas-coke  ? — Quite  so. 

8769.  When  Uiej  use  anthracite,  is  it  usual  to  rec^uire 
any  sort  of  assurance  as  to  freedom  from  arsenic  ? — 
They  showed  me  a  great  number  of  guarantees  that  the 
anthracite  was  free  from  arsenic. 

8770.  Does  that  take  tlie  form  of  affirming  that  the 
fuel  is  free  from  arsenic,  or  that  it  is  hand-picked  ? — 
They  use  the  actual  phrase,  "  This  fuel  is  free  from 
arsenic." 

8771.  In  the  particular  case  where  you  found  tlie 
lumps  of  pyrites,  was  there  any  such  assurance  given  by 
the  vendors  ? — Yes,  I  saw  it. 

8772.  The  lump  of  pyrites  which  you  have  was  from 
coal  guaranteed  free  from  arsenic  ? — Yes. 

8773.  Was  that  in  writing? — It  is  printed  on  the 
head  of  the  invoice.  I  have  also  seen  a  large  number 
of  letters  from  colliery  owners  and  colliery  agents,  saying 
that  the  coal  they  sold  had  been  analysed,  and  was  found 
free  from  arsenic. 

8774.  That  is  a  general  statement  ? — Yes. 

8775.  I  understand  you  that  on  the  invoice  of  the  con- 
signment it  says  that  the  consignment  is  free  from 
arsenic? — ^Yes,  "this  coal,"  I  do  not  like  to  use  the 
word  this  consignment,  "  this  coal  is  free  from  arsenic." 

(Professor  Thorpe.)  You  understand  it  does  not  mean 
"  this  consignment"  ? 

8776.  (Dr.  Whitelcgge.)  I  want  to  Imow  what  they 
actually  said  on  the  certificate  going  with  the  coal  ? — ■ 
It  is  generally  in  the  form  of  a  general  guarantee. 

8777.  It  amounts  to  a  guarantee,  if  an  assurance  of 
freedom  from  arsenic  is  attached  to  a  particular  con- 
signment. I  did  not  raise  the  point  whether  that  par- 
ticular consignment  has  been  analysed.  Does  the 
assurance  come  on  each  invoice  ? — In  some^  of  these 
places  they  will  send  a  general  guarantee,  and  in  some 
they  guarantee  each  invoice'. 

8778.  {Professor  Tharpe.)  One  is  a  special  guarantee 
and  the  other  is  a  general  guarantee. 

8779.  (Dt-  Whitelcgge.)  Then  it  does  not  always  oppear 
on  the  invoice  ? — No. 

8780.  In  such  cases  it  is  given  at  the  time  the  con- 
tract is  made  ? — Yes. 

8781.  You  mentioned  in  yovu'  report  that  where 
glucose  was  used,  "  Except  at  Messrs.  Alderson's, 
I  saw  the  invoices,  which  in  each  instance  guaranteed 
the  products  to  the  brewer  as  free  from  arsenic."  Were 
those  printed  ? — Yes.  It  is  printed  or  stamped  across 
the  bottom  of  the  invoice. 

8782.  Did  you  gather  that  that  was  in  consequence 
of  a  request  froin  the  purchaser,  or  that  it  was  done  as 

4576 


a  matter  of  routine  ?— It  appeared  to  be  done  as  a 
matter  of  routine. 

8783.  Harking  back  to  the  anthracite,  did  you  gather 
that  the  certificate,  whether  general  or  particular,  was 
given  at  the  request  of  the  purchaser,  or  as  a  routine  ?— 
Routine,  I  think,  entirely. 

8784.  Take  the  condition  of  matters  in  the  Halifax 
breweries  let  us  say  on  December  31st  last :  There  had 
been  some  cases  of  arsenical  poisoning  at  Halifax  at 
the  time  of  the  earlier  epidemic,  had  there  not  ?— Yes  ; 
I  believe  there  were  a  few— I  forget  how  many— about 
the  end  of  1900.  ^ 

8785.  The  attention  of  the  Halifax  brewers  had 
been  directed  to  arsenic  then,  and  public  attention  had 
been  drawn  to  it  as  well?— Yes. 

8785.  What  now  precautions  were  they  using  at  that 
time  ?  I  gather  from  what  you  told  us  that  they  had  at 
one  time  made  some  analyses,  but  that  generally  the 
precaution  of  analysing  for  arsenic  had  been  given  up  ? 
— Yes. 

8787.  It  was  kept  on  in  a  few  instances  only  ? — Yes. 

8788.  One  firm,  you  tell  us,  had  appointed  a 
chemist  ? — Yes. 

8789.  Other  fimis,  I  presume,  had  not  ?— Yes,  that  was 
the  only  firm. 

8790.  And  apparently  some  samples  escaped  that 
chemi.st's  vigilance,  which  were  found  elsewhere  to  con- 
tain a  material  propoTtion  of  arsenic  ? — Yes. 

8791.  So  that  the  analyses  of  either  finished  beer  or 
wort,  or  of  glucose  or  invert,  were  not  receiving  that 
attention  which  we  were  led  to  expect  by  what  was 
done  by  the  brewers  in  Manchester? — I  should  say  in 
most  of  the  cases  it  was  not.  Some  of  the  brewers,  as 
I  told  you,  have  done  nothing  at  all  between  the 
beginning  of  1901  and  January,  1902. 

8792.  ALthough  some  oi  them  were  using  anthracite, 
others,  you  told  us,  were  still  using  gas  coke,  and  a 
number  were  using  oven  coke.  The  assurance  of  free- 
dom from  arsenic  that  they  received  in  the  case  of  the 
anthracite  was  not  given  at  their  owai  request,  but  as 
a  matter  of  routine? — Yes,  I  am  afraid  it  is  a  matter  of 
routine. 

8793.  And  the  same  applies  to  the  glucose  ? — Yes. 

87G4.  That  is  also  routine  ? — Yes.  I  may  mention  that 
I  happened  to  c»me  across  a  memher  of  a  firm  wliicii 
I  have  mentioned  here,  Messrs.  Thompson,  of  London — 
in  fact,  it  was  Mr.  Thompson  himself.  I  asked  him 
what  the  value  of  the  guarantee  across  this  invoice  of 
glucxjse  was  worth.    I  said,  "  You  are  a  merchant,  how 
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is  this  done?"    It  works  out  in  this  way,  that  tliey    ■  glucose, 
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'uarantee  all  American  glucose.    When  the  American  J^'-'^" 


glucose  oomes  over  to  England  it  is  guaranteed  free. 
The  mea-chant  does  not  have  it  analysed,  but  he  guar- 
antees it  on  that  giiarantee  to  the  broker  ;  the  broker 
does  not  have  it  analysed,  but  he  guarantees  it  on  the 
merchant's  guarantee  to  the  consumer.  So  that  they 
guarantee  a  thing  of  which  they  have  no  personal  know- 
ledge whatever. 

8795.  The  malt  is  usually  brashed  1 — Yes, 

8796.  But  frequently  it  is  not  briished?— I  do  not 
think  the  smaller  brewers  or  maltsters  brurh  it  "t  all. 

8797.  Is  any  guarantee  asked  for  by  the  purchasers  of 
malt,  that  it  has  been  brushed  ? — No,  I  never  heard  of 
it. 

8798.  I  am  speaking  now  of  your  recent  investiga- 
tions ? — I  never  heard  of  it. 

S799.  There  are  no  precautions  taken  in  that  direction 
either  ? — No. 

8800.  Did  you  find  among  the  brewers  and  maltsters  Attitude  of 
whom  you  saw  any  recognition  of  their  own  default  in  Halifax 
these  matters  ? — ^I  think  they  were  very  much  upset  ;  brewers  ; 
some  of  them,  of  course,  were  exceedingly  upset  because  extent  of 
this  distur'bed  their  trade.      They  said  they  thought  their  pre- 
they  had  been  doing  everything,  and  that  they  were  safe,  cautions 

8801.  Did  they  admit  default  on  their  own  part?—  f'^fi"?* 
^-  arsenic. 
No. 

8802.  It  did  not  occur  to  them  itliat  they  had  fallen 
short  of  what  had  been  expected  of  them? — No. 

8803.  Do  the  brewers  still  deny  that  these  cases  were 
arsenical  poisoning? — I  do  not  think  they  do  now. 
Some  of  them  say  it  is  all  rubbish  ;  that  is  jjei'haps  the 
general  impression  aibout  it. 
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3/;,  8804.  You  did  not  hear  from  them  any  expression 

H.  H.  Smith,  of  regret  for  anything  they  had  left  undone  in  the 

  matter  of  reasonable  precautions  in  the  past  ? — No,  I 

21  Mar.  1902.  did  not. 

8805.  With  regard  to  the  epide>mic,  let  us  take  the 
contrast  between  the  iconditions  last  year  before  the 
recent  Halifax  epidemic  and  the  conditions  now.  Gas 
coke  is  still  continued  in  use  by  some  of  the  maltsters  ? 
— -At  the  Brighouse  malting  I  spokei  of,  yes.  At  my 
last  visit  to  Whitaker's  brewery  they  were  stili  using 
gas  coke,  although  they  intended  to  change. 

8806.  {Chairman.)  Do  they  have  their  malv  analysed 
before  they  send  it  out  far  sale? — No. 

8807.  Tliey  dO'  not  have  it  tested  for  arsenic? — No. 
Wliitaker'.s  were  using  gas  coke,  and  they  only  very  occa- 
sionally had  a  sample  tested.  They  idid  not  sell  their 
malt,  they  used  it  in  their  own  brewery.  At  the  Brig- 
house  malting,  where  I  saw  them  using  gas  coke,  they 
were  going  to  use  it  in  their  own  brewery  at  Leeds.  I 
think  I  may  give  a  second-hand  piece  of  evidence  here. 
Dr.  Kay  told  me  that  at  Selby  there  was  a  man  using 
gas  eoke  and  selling  his  maLt  regularly,  and  he  said  he 
was  not  going  to  change  froim  gas  coke  for  anybody  ;  he 
liked  gas  coke  best,  and  he  was  going  to  continue  to 
use  it. 

8808.  {Dr.  IMiitclcggc.)  There  has  been  no  analysis  in 
that  ca.se  ? — I  uuderstand  not. 

8809.  To  go  back  to  precautions  taken  since  this  Hali- 
fax outbreak,  is  all  the  malt  brushed  now  ? — No  ;  the 
malt  that  comes  out  from  the  small  maltsters  receives 
no  brushing.    It  is  hand  screened. 

8810.  (Chairman.)  It  goes  iaito  the  beer  without  being 
brushed  ? — Yes. 

8811.  (Dr.  Whitelcggc.)  Have  any  additional  brewers 
in  that  region  begun  to  employ  chemists  of  their  own  ? 
— No,  I  was  asked  a  question  by  several  of  them 
whether  it  would  not  be  a  wise  thing  to  do  so,  and  I 
always  answered  them  in  the  affirmative.  I  am  under 
the  impression  that  one  firm,  Messrs.  Websters,  are 
going  to  put  up  a  laboratory  and  employ  their  own 
chemist. 

8812.  There  has  been  a  considerable  increase  in  the 
amount  of  analyses  of  beer? — Yes,  very  great. 

8813.  Can  that  be  said  of  malt  ? — I  have  not  obtained 
nearly  so  many  analyses  of  malt  as  of  beei*. 

8814.  So  that  you  would  say  now  that  the  brewers 
are  frequently  examining  their  beer  for  arsenic  ? — ^Yes. 

8815.  But  you  cannot  tell  us  that  they  are  also  care- 
fully examining  the  malt? — No,  I  cannot.  I  have  a 
table  here  which  shows  the  different  things  that  have 
been  examined  so  far  as  I  could  ascertain.    I  find  at 

'  Websters'  brewery  the  beers  have  been  analysed  a 

great  deal,  but  they  have  comparatively  few  analyses 
of  malt.  At  Ramsden's  they  did  not  seem  to  find  much 
arsenic,  but  they  found  some. 

8816.  They  found  arsenic  in  what? — In  the  malt. 
The  Yorkshire  Brewery  Company  sent  me  an  enormous 
iiumber  of  analyses,  but  I  have  obtained  very  few 
analyses  of  malt  even  from  them. 

8817.  So  that  the  exajninatdon  of  malt  is  not  general 
now  even  after  a  second  epidemic  ? — No. 

8818.  And  even  in  the  district  where  that  epidemic 
occurred  ? — I  do  not  think  it  is.  They  may  have  got 
a  good  many  analyses  that  I  do  not  know  of. 

(Dr.  Whitelegge.)  But  you  are  not  able  to  tell  us 
that  they  are  doing  that? 

{Professor  Tlwrpe.)  I  think  you  are  leading  him 
wrong.  It  is  within  my  knowledge  that  the  examina- 
tions of  malt  have  been  very  largely  done  by  the* 
brewers  ;  I  am  speaking  of  the  Halifax  district. 

(Dr.  Whitelegge.)  Since  the  epidemic? 

(Professor  Thorpe.)  Yes.  I  think  what  Mr.  Ham- 
mond Smith  meant  to  say  was  that  it  was  not  within 
his  knowledge.  As  the  question  was  put  and  the  an- 
swer was  given  it  would  imply  that  it  was  not  being 
done. 

8819.  {Dr.  Whitelegge.)  Since  the  epidemic,  but  not 
until  then,  they  began  to  examine  their  malt  system- 
atically. There  is  one  other  point  about  the  old  malt 
ot  1900-1901  make,  which  was  made  largely  with  gas 
coke,   even  by  those  firms  which  bought  anthracite 

Use  of  afterwards.    No  precaution  appears  to  have  been  taken 

1900-01  h-om  what  you  have  told  us  to  clear  out  the  old  stock, 

malt  with-  whether  it  was  verified  as  containing  arsenic,  or  not? 
out  testing  — I  can  answer  that  very  definitely.  It,  went  into  use  ; 
for  arsenic.     that  I  know. 


8820.  (Professor  Tlwrpe.)  For   the  maiitifacture  of 

beer  ?— Yes.  ff.  H.  Smi 

8821.  {Dr.  Whitelegge.)  And  if  there  is  any  of  the  old 
stock  remaining  still  that  may  be  going  into  use  ?• — It  • 
is  going  into  use. 

8822.  You  told  us  that  one  brewery,  I  forget  which, 
used  fifteen  qiiarters  of  old  malt  in  every  present  brew  ! 
—Yes. 

8823.  That  is  a  malt  which  may  be  arsenical? — ^Yes. 
In  that  brewery  they  have  an  enormous  bin  which  holds 
about  4,000  quarters  of  malt.  Of  course,  they  fill  up  ■ 
the  bin  with  small  maltings  of  about  40  quarters  at  a 
time,  perhaps  less,  and  the  maltings  of  the  greater 
part  of  the  1900-1  season  were  done  with  gas  coke.  I 
found  that  the  old  malt  they  were  using  was  almost 
certainly  made  over  gas  coke.  I  put  that  qiiestion 
very  definitely  to  the  brewer. 

8824.  Was  that  malt  tested  for  arsenic  1 — I  could  get 
no  evidence  of  that. 

882'5.  It  is  within  your  knowledge  that  they  are  using 
it  for  present  brews  ;  but  you  cannot  tell  us  whether  it 
has  been  tested  for  arsenic  or  not  ? — No,  I  cannot  tell 
whether  it  has  been  tested. 

8826.  You  have  told  us  of  a  number  of  things  that  Xo  sample 
the  brewers  and  maltsters  have  left  undone  in  the  past,  of  beer  ta 
i.nd  some  things  they  are  leaving  undone  now.  I  want  under  F. 
to  go  on  to  the  public  authorities.  You  ascertained  D.  Acts  ii 
that  up  to  the  end  of  1901  in  the  County  Borough  of  Halifax 
Halifax  there  were  no  samples  of  beer  taken  ? — None  fhiring  19 
were  taken. 

8827.  With  whom  does  the  administration  of  the  Sale 
of  Food  and  Drugs  Act  rest  in  Halifax — with  the  Health 
Committee? — I  think  it  is. 

8828.  Dr.  Neech,  the  Medical  Officer  of  Health,  is  the 
executive  officer  ? — Ye.s. 

8829.  Did  he  give  any  reasons  for  not  taking  samples 
of  the  beer?^ — No,  he  gave  me  no  reason  at  all.  I  do 
not  think  the  Public  Health  officei-s  in  general  have  been  or  at  Hu( 
examining  beers  much.  I  looked  through  the  returns  at  derstield. 
Huddersfield,  and  for  the  last  twelve  months  there  has 

not  been  a  beer  examined. 

8830.  So  that  the  sanitary  authorities  were  not  doing 
much  ? — They  were  not  examining  beers. 

8831.  With  regard  to  the  public  analyst,  you  men- 
tioned a  number  of  analyses  returned  from  Mr.  Ackroyd. 
Can  you  say  whether  in  any  given  sample  of  beer  he 
failed  to  find  arsenic  which  was  found  by  other  analysts  ? 
— Yes  ;  in  the  beer  from  the  "  Crosskeys " ;  I  think 
that  is  the  best  sample  to  take. 

8832.  In  the  same  lot  of  beer  ? — It  was  not  what  you 
would  call  an  identical  sample.  One  bottle  was  sent  to 
him  and  one  bottle  sent  to  Mr.  Richardson,  but  the 
bottles  were  not  drawn  at  exactly  the  same  time ;  they 
were  drawn  on  consecutive  dates,  but,  according  to  Dr. 
Neech's  report,  they  were  the  same  beers. 

8833.  Did  yoxi  ascertain  what  methods  Mr.  Ackroyd 
is  using  ? — I  did. 
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8834.  Earlier  on,  at  the  time  of  the  epidemic,  or  up 
to  the  time  of  the  epidemic,  he  was  using  the  Brewers' 
Expert  Committee's  first  test  ? — Yes. 

8835.  Since  then  he  has  used  another? — Yes;  he  has 
used  one  recommended,  by  tlie  Society  of  Chemical 
Industry  and  Public  Analysts'  Committee. 

6836.  Have  you  records  of  positive  results  obtained 
by  him  with  the  later  methods  ? — No  ;  I  understand  that 
Mr.  Ackroyd  has  found  arsenic  subsequently,  but  he  has 
not  sent  in  any  reports  of  arsenic  in  official  samples  to 
my  knowledge.    I  have  no  records. 

8837.  The  Excise  officers  have  not  been  taking  any  No  actioi 
particular  steps ;  they  had  no  instructions  at  the  time  to  arseni( 
of  the  epidemic  ?— Not  at  the  time  I  went  up  ;  not  until  local  exc: 
after  my  first  visit  there.  officers  l)( 

outbreaK 

8838.  You  refer  in  your  report  to  some  action  on  the 
part  of  the  brewers,  which  I  should  like  to  know  a  little 
more  about.  One  was  their  action  in  disputing  the 
nature  of  the  mischief.  Is  it  within  your  knowledge 
personally,  or  is  it  only  second-hand  information,  that 
you  say  there  was  some  attempted  intimidation  of  the 
medical  men? — Only  second-hand  information,  and  what 
is  .said  in  a  letter  which  I  will  show  the  Commission. 
Nothing  has  come  of  it,  and  I  am  not  prepared  to  say 
that  it  is  more  than  gossip. 

8839.  There  is  a  reference  here  also  to  representations 
made  to  the  Coroner? — Yes, 
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8840.  How  did  that  oome  to  your  knowledge? — There 
i.5  no  difficulty  about  that  whatever ;  that  is  not  a  ques- 
tion of  letters.  I  was  sitting  in  the  room  and  heard 
the  Coroner  make  the  statement.  At  the  end  of  the 
inque.st  the  jury  were  just  getting  up,  and  the  Coroner 
called  them  back,  and  said,  "  Gentlemen,  I  wish  you 
to  sit  down  again ;  there  is  something  I  want  to  tell 
you."  They  sat  down.  On  his  left  were  the  brewers  and 
the  brewers'  representatives.  He  said  to  the  jury,  "  I 
wish  it  to  be  known  that  before  this  inquest  a  gentleman 
called  upon  me  and  told  me  how  to  conduct  my  busi- 
ness, and  it  was  one  of  the  brewing  interast." 

8841.  The  name  did  not  come  out? — Not  from  the 
Coroner. 

8842.  (Chairman.)  That  was  .said  in  the  Coiirt? — Yes. 

8843.  (Professor  Thorpe)  It  appears  in  the  nt'W.s- 
papers  ? — Yes.. 

8844  (Chairman.)  I  see  from  one  of  your  manuscript 
tables  that  \  of  a  grain  per  gallon  .seems  to  have  been 
found  in  the  dregs  of  a  cask  of  beer  at  the  "  Crosskeys 
Brewery  ? — That  beer  was  collected  by  Dr.  Neech  ;  Dr. 
Neech  mentions  the  subject  in  his  report  here.  I  should 
like  to  read  it.  He  says  severa,!  of  the  brewers  com- 
plained about  the  different  results  obtained  by  different 
individuals,  and  he  tlien  tries  to  exjjlain  it  himself.  He 
says,  "  There  may  be  some  slight  difference  in  the  methods 
adopted  for  the  detection  and  calculation  of  arsenic," 
and  so  on,  and  lastly  he  says,  "  There  may  easily  be  a 


difference  in  the  number  of  yeast  cells  present."    He  Mr. 
goes  on  to  say  that  in  his  opinion  the  beer  drawn  from  H.  11.  Smith. 

the  bottom  of  the  cask  was  not  so  free  from  arsenic  as   

the  beer  from  the  top.    He  got  some  beer  from  the  21  Mar.  1902. 

bottom  of  a  cask  that  was  brewed  on  December  16th,   

1901,  from  the  same  malt  that  produced  the  beer  that 
Mr.  Richardson  said  contained  one-sixteenth  of  a  grain 
of  arsenic.  At  the  bottom  of  the  cask,  well  shaken  up, 
Mr.  Richardson  obtained  one-eighth  of  a  grain  of  arsenic 
per  gallon. 

8845.  (Professor  Thorpe.)  The  turbid  beer  at  the  bot- 
tom ? — Yes. 

8846.  (OlMirman.)  Tliat  is  beer  that  might  have  been 
drawn  for  consumption  ?— No,  it  was  beer  that  was  left 
after  they  had  finished  drawing. 

8847.  (Professor  Thorpe).  It  was  the  lees  or  dregs  of 
the  beer  that  no  customer  would  drink  ? — No  doubt. 

(Professor  Thorpe.)  Mr.  Hammond  Smith  gave  us  a 
considerable  number  of  samples  which  he  collected.  We 
have  also  had  a  considerable  number  taken  by  the  Excise 
officers,  and  I  have  now  prepared  a  short  report  on 
them,  which  I  would  read  to  you,  if  I  may. 

(Chairman.)  Certainly;    it  should    be  put  on  the 
Minutes  and  printed. 

(Professor  Thorpe.)  Yes,  I  desire  it  to  be  printed,  if 
you  please;  I  will  hand  it  in  afterwards.  ' 

The  following  is  the  report  handed  in  bv  Professor 
Thorpe  :  — • 


Report  on  the  results  of  the  Examination  made  in  the  Government  Laboratory  of  Beers,  Brewing  Materials  &c.. 
received  from  Halifax  and  District  during  January  and  February  1902. 


Handed  in  by  Professor  Thorpe. 


In  consequence  of  the  recent  occurrence  of  alleged 
arsenical  poisoning  in  Halifax,  samples  of  beer  and 
brewing  materials  to  be  tested  for  the  presence  of 
arsenic  have  been  received  at  this  laboratory  from  the 
Inland  Revenue  officers  at  Halifax,  as  well  as  from  the 
offices  in  Bradford  and  Dewsbury  Excise  Districts. 

The  samples  were  taken  from  :  — 

I. — Bbewers. 
Messrs.  Alderson,  Halifax. 
Messrs.  Brear  and  Brown,  Halifax. 
Messrs.  Ramsden,  Halifax. 
Messrs.  Swift,  Halifax. 
Messrs.  Webster,  Halifax. 
Messrs.  Whitaker,  Halifax. 
Messrs.  Stocks,  Shibden  Head,  near  Halifax. 

II.  PUBLICAKS. 

Mr.  J.  Bailey,  "Black  Bull  Inn,"  supplied  by  Messrs. 
Ramsden. 

Mr.  J.  Carson,  "  Crown  Inn,"  supplied  by  Messrs. 
Stocks. 

Mr.  S.  Fossard,  "  Duke  of  York  Inn,"  supplied  by 
Messrs.  Whitaker. 

Mr.  J.  Hanson,  "  Britannia  Ion,"  supplied  by  Messrs. 
Webster. 

Mr.  E.  B.  Wilkinson,  "Brown  Cow  Inn,"  supplied  by 
Messrs.  Webster. 

Note. — The  "  Black  Bull  Inn  "  is  at  Brighouse,  near 
Halifax,  in  Dewsbury  Excise  District  and  Messrs. 
Stocks'  Brewery  is  in  Bradford  Excise  District. 

The  supervisor  of  Inland  Revenue  at  Halifax  states 
that  he  has  sent  samples  from  the  whole  of  the  Halifax 
brewers. 

One  sample  of  wort  and  three  samples  of  glucose 
received  from  Halifax  District  in  May,  1901,  found 
among  the  samples  which  have  been  preserved  since 
attention  was  first  called  to  the  occurrence  of  arsenic 
in  beer,  have  also  been  analysed  for  arsenic.  These 
samples  represent  older  material  than  can  now  be 
obtained  by  sampling  at  the  breweries. 

It  must  be  pointed  out  that,  except  as  regards  Messrs 
Alderson,  Brear  and  Brown,  and  Stocks,  the  brewing 
materials  sent  by  the  Revenue  officers  were  not  part  of 
those  actually  used  in  the  brewings  sampled. 


The  total  number  of  samples,  including  the  older 
samples  referred  to  above,  received  from  the  Revenue 
officers  is  51.    They  comprise:  — 

Beer 
Wort  . 


Malt  . 
Hops 
Grlucose 
Invert  sugar 
Flaked  maize 
Caramel 

Caramelised  malt  extract 


13 
2 
10 
7 
10 
4 
2 
2 
1 

51 


Beer  and  Wort. 

Of  the  fifteen  samples  of  beer  and  wort,  one  con- 
tained  an  amount  of  arsenic  estimated  at  l-25th  "^}^^'^^ 
of  a  grain  of  arsenious  oxide  per  gallon  ;  two  were  ^qfp  ' 

free  from  arsenic,  and  the  remainder  contained  '   

amounts  varying  from  l-30th  to  1-lOOth  grain  of  j^gere  &c 
arsenious  oxide  per  gallon.  examined  at 

the  Govern- 
ment Labora- 


Malt. 


Ten  samples  were  examined,  of  which  none  was 
free  from  arsenic.  The  largest  amount  of  arsenious 
oxide  found  in  the  samples  of  malt  received  from 
Revenue  officers  was  l-60th  grain  per  lb. 


Hops. 

Seven  samples  were  examined.  One  was  free  from 
arsenic.  'The  maximum  amount  of  arsenious  oxide 
found  in  any  sample  was  about  1-lOOth  grain  per  lb. 

Flaked  Maize. 

Two  samples  were  examined,  and  both  found  ti 
be  free  from  arsenic. 


Glucose. 

Ten  samples  were  examined,  of  which  seven  were 
found  to  be  free  from  arsenic.  The  largest  amount 
found  was  about  l-250th  grain  of  arsenious  oxide 
per  lb. 
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21  Mar.  1902.  Invert  sugar. 

Four  samples  were  examined,  of  which  one  was 
found  to  be  free  from  arsenic,  the  rest  contained 
amounts  from  about  l-200th  to  1-lOOOth  grain  of 
arsenious  oxide  per  lb. 

Caramel. 

Two  samples  were  examined,  of  which  one  was 
free  from  arsenic ;  the  other  contained  about 
1-lOOOth  grain  of  arsenious  oxide  per  lb. 


Caramelised  Malt  Extract.  21  Mar 

One  sample  was  examined,  and  found  to  be  free 
from  arsenic. 


The  annexed  Table  of  the  Revenue  samples  received, 
for  examination  for  arsenic  shows,  where  the  informa- 
tion is  available,  date  of  brewing,  quantities  of  materials 
used,  gallons  of  wort  produced,  and  its  gravity.  The 
Supervisor  is  unable  to  furnish  this  information  in  the 
case  of  the  retail  samples,  with  the  exception  of  that 
from  the  "  Crown  Inn." 


Samples  of  Beer  and  Wort  sent  by  Kevenue  Officers  for  Examination  for  Arsenic. 


Source  of  Sample. 


Date 
of 

Brewing. 


Materials  used  in  the  Brewing. 


Malt. 


Flaked 
Maize. 


Glucose. 


Invert 
Sugav. 


Caramel. 


Hops. 


Bulk 
gallons 
Produced. 


Original 
Gravity 

of 
Beer  or 
Wort. 


Breweries. 
Alilerson  and  Company  - 
Brear  and  Brown  - 
Ramsden  and  Sons 
Swift      .       .       -  . 
Webster  and  Sons  - 
Whitaker  and  Sons' 
Stocks    .      .      -  - 

Public  Houses. 
''Crown" 
"Duke  of  York"  - 
"  Britannia  "  - 
"  Brown  Cow  " 
"Black  Bull" 


•27  Dec.  1901 

16  Dec.  ,, 

17  Jan.  1902 
2  Dec.  1901 

24  Dec.  ,, 

9  .Jan.  1902 

19  Feb.  „ 

30  Oct.  1901 


Bushels. 

44 
168 
228 

17 
160 
160 

88 

88 


lbs. 

336 
1,008 
1,008 
84 
1,008 
1,344 


)  Particulars  cannot  be  traced   -  ( 


lbs. 
336 
672 
1,120 

672 
224 
224 

224 


lbs. 

672 
224 

672 
448 


lbs. 


90 


lbs. 

50 

1,703 

195 

4,904 

180 

7,223 

16 

408 

190 

5,898 

5,961 

147 

1,518 

Brewed  by  Messrs.  Stocks. 
-     I        -      j  147 

Brewed  by  Messrs.  Whitaker 

,,       ,,       ,,  Webster 

,,       ,,       ,,  Webster 

,,       ,,       ,,  Ramsden 


1,466 


1,040° 
1,053° 
1,044° 

1,048° 

1,045° 
1,039° 

1,039° 
1,068° 


1,072° 
1,037° 
1,037° 
1,035° 
1,043° 


Note. — None  of  the  above  beers  M'as  primed. 


Revenue  Samples. 
The  details  of  the  examination  of  the  foregoing  samples 
are  as  follows  :  — 

Samples  from  Messrs.  Alderson. 
One  beer,   brewed  27th  December,  1901 :  Original 
gravity,  1,040° ;    arsenious   oxide,    1-lOOtli  grain  per 
gallon. 

The  malt  contained  l-160th  grain  of  arsenious  oxide 
per  lb.  The  other  materials  examined  were  free  from 
arsenic.  The  amoimt  of  arsenic  found  in  tlie  malt 
accounts  for  the  presence  in  the  beer  of  l-140th  grain  of 
arsenious  oxide  per  gallon. 

One  bottled  beer,  date  of  brewing  unknown  :  Original 
gravity,  1,051° ;  free  from  arsenic. 

Samples  from  Brear  and  Brown. 
One  beer,  brewed  16th  December,   1901 :  Original 
gravity,    1,053° ;    arsenious   Oxide,    l-70th   grain  per 
gallon. 

The  malt  used  in  this  brewery  contained  l-500th  grain 
of  arsenious  oxide  per  lb.,  and  the  hops  1-lOOth  grain 
per  lb.    The  invert  sugar  was  free  from  arsenic. 

No  sample  of  the  glucose  actually  used  in  this  beer 
could  be  obtained,  but  a  .sample  from  a  consignment 
subsequently  sent  by  the  same  maker,  and  believed  to  be 
of  identical  character  with  that  employed  on  16th  De- 
cember, was  found  to-  contain  l-700th  grain  of  arsenious 
oxide  per  lb. 

The  quantitieis  of  arsenic  found  in  the  materials 
account  for  about  l-250th  grain  of  arsenious  oxide  per 
gallon,  on  the  assumption  tliat  all  the  arsenic  present 
in  the  materials  found  its  way  into  the  finished  beer. 

Samples  from  Messrs.  Ramsden. 
One  beer,    brewed   17th   January,    1902 :  Original 
gravity,  1,044°  ;  arsenious  oxide,  l-60th  grain  per  gallon. 


The  materials  sent  by  the  Revenue  officers  were  not 
the  same  as  those  actually  nsetl  in  raiaking  this  beer. 

Malt  (English)  contained  l-160t]i  grain  of  arsenious 
oxide  per  lb. 

Malt  (foreign)  contained  l-250th  grain  of  arsenious 
oxide  per  lb. 

Glucose  contained  l-500th  grain  per  lb. 

Invert  sugar  contained  l-250th  per  lb. 

The  amount  of  arsenic  found  in  the  materials  ex- 
amined, which  were  stated  to  be  from  similar  supplies 
to  those  used  in  the  above  beer,  accounts  for  l-125th 
grain  of  arsenious  oxide  per  gallon  of  beer. 

One  beer  from  the  "  Black  Bull  Inn  "  at  Brighouse, 
a  public-house  supplied  by  Messrs.  Ramsden  :  Original 
gravity,  1,043° ;  arsenious  oxide,  l-40th  grain  per  gal- 
lon. 

The  Excise  officer  reports  that  Messrs.  Ramsden  had 
in  stock,  at  the  time  of  sampling,  no  beer  identical  with 
that  supplied  to  this  particular  public-house. 

The  sample  from  the  brewery  was  such  as  would  be 
supplied  to  the  '■  Black  Bull  Inn  "  in  the  ordinary  course 
of  busines.s,  and  was  the  oldest  common  beer  in  stock. 

Samples  from  G.  Swift,  of  the  "  Cros.s  Keys." 

One  beer,  brewed  2nd  December,  1901 :  Original 
gravity,  1,044° ;  arsenious  oxide,  l-25th  grain  per  gallon. 

The  materials  sent  by  the  Excise  officer,  in  connection 
with  the  beer  brewed  at  the  ''  Cross  Keys,"  were  not 
those  actually  used  in  tlie  sample  of  beer  above  referred 
to. 

The  malt  contained  l-500th  grain  of  arsenious  oxide 
per  lb.  The  hops  (both  English  and  foreign  were  em- 
ployed) contained  about  l-200th  grain  of  arsenious  oxide 
per  lb. 

The  above  materials  would  yield  about  l-250th  grain 
of  arsenious  oxide  per  gallon  on  the  assumption  that  all 
the  arsenic  present  found  its  way  into  the  beer. 
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1902.  One  wort  received  at  the  laboratory  in  May,  1901, 
was  examined  and  found  to  contain  l-30th  grain  per 
gallon. 

Samples  from  Webster  and  Sons. 

One  beer,  brewed  24th  December,  1901 :  Original 
gravity,  1,045°  ;  arsenious  oxide,  l-50th  grain  per  gallon. 

The  materials  sent  for  examination  were  not  those 
actually  used  in  brewing  this  beer. 

The  English  malt  contained  l-60th  grain  of  arsenious 
oxide  per  lb. ;  the  foreign  malt  l-200th  grain ;  the  hops 
1-lOOtli  grain;  and  the  saocharum  l-200tli  grain.  The 
glucose  and  flaked  maize  were  free  from  arsenic. 

These  quantities  of  arsenic  would  have  accounted  for 
l-60th  grain  per  gallon,  had  thase  materials  been  used  in 
the  beer  sampled. 

One  sample  of  beer  from  the  "  Britannia  Inn,"  a  public- 
house  supplied  by  Messrs.  Webster :  Original  gravity. 
1,037°  ;  arsenious  oxide,  l-50th  grain  per  gallon. 

One  sample  of  beer  from  the  "  Brown  Oow  Inn,"  also 
supplied  by  this  firm :  Original  gravity,  1,035°  ;  arseni- 
ous oxide  l-30th  grain  per  gallon. 

The  dates  of  brewing  of  these  two  samples  from  re- 
tailers cannot  be  given  by  the  supervisor. 

One  sample  of  beer,  brewed  10th  February,  1902 : 
Original  gravity,  1,039° ;  arsenious  oxide,  1-lOOtli  grain 
per  gallon. 

A  duplicate  determination  gave  l-80th  grain  per  gal- 
lon. 

Samples  from  Wliitaker  and  Sons. 

One  beer,  brewed  9th  January,  1902  :  Original  gravity, 
1,039°;  arsenious  oxide,  l-60th  grain  per  gallon. 

Tlie  materials  sent  were  not  those  actually  u.sed  in 
the  beer  sampled.  The  malt  contained  9-lOOOtJi  grain  of 
arsenious  oxide  per  lb. ;  hops,  l-200th  grain  per  lb.  ;  glu- 
cose and  invert  sugar  each  l-250tli  grain  per  lb.  ;  the 
flake  maize  and  caramel  were  free  from  arsenic,  and  the 
oaramelised  malt  extract  was  also  found  to  be  free  from 
arsenic.  The  quantities  found  in  these  materials  would 
have  accounted  for  1-lOOth  grain  of  arsenious  oxide  per 
gallon  had  they  been  used  in  this  beer. 

One  beer,  from  the  "  Duke  of  York  Inn,"  which  is 
supplied  by  this  firm  :  Original  gravity,  1,037°  ;  arseni- 
ous oxide,  1-40  to  l-50th  grain  per  gallon. 

The  supervisor  was  unable  to  sujiply  particulars  of  the 
date  of  brewing  of  this  beer. 

Samples  from  Stocks  and  Co. 

One  wort,  brewed  on  19th  February,  1902  :  Original 
gravity,  1,068° ;  arsenious  oxide,  1-lOOth  grain  per 
gallon. 

The  materials  sent  were  tliose  actually  used  in  brewing 
this  beer.  The  malt  was  of  two  kinds,  viz.,  English 
and  foreign,  each  of  which  contained  l-300th  grain 
of  arsenious  oxide  per  lb.  The  hops  showed  l-5O0th 
grain  per  lb.,  and  the  glucose  was  free  from  arsenic. 
These  quantities  account  for  about  1-lOOth  grain,  of 
arsenious  oxide  per  gallon. 

One  sample  of  beer  from  the  "  Crown  Inn,"  which  is 
supplied  by  this  firm :  Original  gravity,  1,072°,  free 
from  arsenic. 

Tliis  sample  was  brewed  on  30th  October,  1901. 

Samples  of  Glucose  received  from  Halifax  Excise 
District  in  1901. 

1'hrce  samples  which  arrived  here  in  iMay,  1901,  and 
wliich  had  been  preserved,  were  examined  and  found  to 
be  free  from  arsenic.  All  were  from  the  brewery  of 
Messrs.  Wliitaker. 


Dr.  Hammond  Smith's  Samples.  21  Mar.  1902. 

In  addition  to  the  foregoing  samples  from  the  Revenue 
officers,  we  received  certain  samples  from  Dr.  Hammond 
Smith,  of  which  the  details,  as  supplied  by  Dr.  Smith, 
are  as  follows  :  — 

Samples  from  Swift,  of  the  "  Cro.s.s  Keys  Inn "  and 
Brewery. 

One  sample  of  common  beer  :  Original  gravity,  1,045°  ; 
arsenious  oxide,  l-30th  grain  per  gallon. 

One  sample  of  best  beer :  Original  gravity,  1,057°  ; 
arsenious  oxide,  l-50th  grain  per  gallon. 

One  sample  of  ground  malt  (marked  No.  1),  prepared  Halifax 
by  Firth  and  Blackman.    This  contains  l-200th  grain  of  outbreak, 
arseirious  oxide  per  lb.  1902. 

One  sample  of  ground  malt  (marked  No.  2),  prepared  Exaiilhi^ition 
by  Broadbent.    Tins  contains  l-140th  grain  of  arsenious  samples 
oxide  per  lb.  at  Govern - 

If  the  malt  marked  No.  2  had  been  used  in  brewing  mentLahora- 
tliese  beers,  the  amount  of  arsenic  found  in  it  would  tory- 
have  accounted  for  l-83rd  grain  and  l-66th  grain  of 
arsenious  oxide  in  the  common  and  best  beer  respec- 
tively. 

One  sample  of  beer  from  the  "  Brewer's  Cellar,"  a 
public-house  supplied  with  beer  from  Bentley's  York- 
shire Brewery.  This  sample  was  marked  "  No.  1,  c.  23." 
Its  original  gravity  was  1,042°  ;  arsenious  oxide,  l-25th- 
l-30th  grain  per  gallon. 

This  sample  was  a  portion  of  that  taken  by  direction 
of  tlie  Coroner,  and  analysed  by  Mr.  Allen,  who  found  in 
it  l-16th  grain  per  gallon. 

One  sample  of  beer  from  tlie  "  Britannia  Inn,"  a 
public-house  supplied  by  Messrs.  Webster :  Original 
gravity,  1,039°  ;  arsenious  oxide,  l-25tli  to  l-30th  grain 
per  gallon. 

This  sample  was  taken  by  direction  of  the  Coroner : 
jNlr.  Allen  found  in  it  l-18th  grain  per  gallon. 
This  sample  is  marked  "  No.  2." 

One  sample  of  beer,  brewed  13th  December,  1901,  and 
sent  by  Messrs.  Webster  to  Dr.  Smith.  Its  original 
gravity  was  1,037'&5° ;  arsenious  oxide  per  gallon, 
1-25  to  l-30th  grain. 

It  was  marked  "  No.  5,"  and  was  stated  by  the  brewer 
to  Dr.  Smith  to  be  part  of  the  same  brewing  as  the 
sample  from  the  "Britannia"  immediately  preceding, 
(marked  No.  2). 

One  sample  of  beer  from  the  "  Black  Horse  Inn,"  a 
public-house  supplied  by  Messrs.  Ramsden. 

The  sample  was  marked  "  No.  3,"  and  was  taken  by 
direction  of  the  Coroner.  Its  original  gravity  was 
1,044° ;  arsenious  oxide,  l-30th  grain  per  gallon. 

Mr.  Allen,  who  analysed  a  portion  of  this  sample, 
reported  l-24th  grain  per  gallon. 

Two  samples  of  whole  malt  from  Messrs.  Webster's 
brewer}'. 

(a)  Foreign   black  and  whito  malt,  sample  marked 
"  No.  2." 

It  contained  l-60th  grain  of  arsenious  oxide  per  lb. 

(b)  Old  Yorkshire  malt  from  Bin  5 ;  contained  l-250th 
grain  per  lb. 

Samples  of  urine  from  patients  in  the  Halifax  In-  Arsenic  in 
firmary,  sent  by  Dr.  Smith  :  —  urine  of 

Three  samples  of  urine  from  Halifax  patients  have  ,,j^(^jgjjt,j.. 
been  examined.    Two  of  them  yielded  indications  of  '■ 
traces  of  arsenic  of  about  l-80tli  and  l-90th  grain  per 
gallon  respectively.    The  third  was  free  from  arsenic. 
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The  Right  Hon.  Sir  William  Hakt-Dyke. 
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Professor  Thorpe. 
Dr.  Whitelegge. 
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Mr.  G.  S.   Thompson,  called ;  and  Examined. 


Halifax 
outbreak. 

Evidence  in 
respect  of 
Whitaker's 
brewery. 
Observations 
on  Mr.  H. 
Smith's 
report. 


8848.  {Ghavrman.)  Yon  are  liere  at  tlie  instance  of 
your  chairman,  Mr.  Whitaker,  who  has  not  been  able 
to  attend  personally,  to  give  information  in  reply  to 
the  Commission's  request  ? — That  is  so. 

8849.  A  copy  of  the  draft  of  Mr.  Hammond  Smith's 
report  was  sent  for  Mr.  Whitaker's  information,  and 
you  draw  attention  to  some  points  in  which  you  tell 
us  that  the  information  was  incorrect.  With  regard 
to  Case  6,  the  man  Whalan,  in  Dr.  Hammond  Smith's 
report,  we  undei'stand  you  admit  that  he  obtained 
beer  from  the  York  Inn,  owned  by  Whitaker's  Brewery, 
but  dispute  that  he  was  a  regular  customer  at  the  York 
Inn  ?— Yes. 

8850.  On  what  grounds  is  that  disputed  ?-~The  land- 
lord says  that  he  did  not  know  the  man  intimately. 
He  had  only  called  at  the  house  a  few  times,  fie 
knew  the  man  by  sight  very  well,  but  not  iartimately. 

3851.  You  point  out  a  clerical  error  on  page  5  re- 
garding the  beer  obtained  by  Case  7,  where 
"  Wliitaker  "  and  "  Webster  "  should  be  transposed  1 — 
Yes,  that  is  so. 

8852.  Will  that  make  it  correct  ?— Yes. 

8853.  It  is  not  disputed  that  part  of  the  beer  ob- 
tained by  Case  7  was  obtained  at  the  Druids,  and  came 
from  Whitaker's  Brewery? — We  only  know  that  the 
man  said  so.    We  have  no  knowledge  of  the  man  at  all. 

8854.  As  regards  Case  No.  8,  Marsden,  you  say  that 
the  "  New  Rock  "  reported  as  one  of  the  public  houses 
which  he  frequented  is  not  supplied  by  Whitaker's 
brewery? — No,  it  is  not. 

8855.  On  page  6,  where  Mr.  Hammond  Smith  quotes 
a  return  of  analyses  made  by  Dr.  Neech,  you  say  that 
the  "  Fox  "  is  not  one  of  Whitaker's  houses  1 — No  ;  we 
have  no  knowledge  of  it  at  all.  I  do  not  know  where 
the  house  is,  or  who  it  belongs  to ;  it  is  not  one  of 
ours. 

8856.  It  .seems  that  information  has  been  given  by 
Dr.  Neech  that  the  "  Fox "  in  quota.tion  marks  is  a 
misprint ;  that  it  was  really  Mr.  Fox  a  man,  a  grocer, 
who  sells  Mr.  Wliitaker's  beer?^ — That  may  be  so. 

8857.  On  the  same  page  you  say  tliat  Mr.  Buckley 
is  not  oliairman  of  the  Brewers'  Association? — I  merely 
call  attention  to  tliat.  I  thought  perhaps  it  was  a 
clerical  error ;  that  is  all. 

Formation  of     8858.  It  seems  that  the  Brewers'   Association  was 
a  brewers'      only  just  recently  formed  ;  it  was  formed,  in  fact,  in 
consequence  of  the  arsenic  scare  in  Halifax.  Mr. 
Buckley  took  the  leading  part  in  its  formation? — That 
is  so. 

8859.  You  say  that  the  invert  sugar  used  in  the  brew 
inquired  into  by  Mr.  Hammond  Smith  came  from  the 
Liverpool  Saccharine  Company,  not  Valentine  and 
Tod  as  he  understood  1 — ^Yes ;  I  may  possibly  have 
given  Mr.  Hammond  Smith  a  wrong  name ;  it  may 
have  been  my  mistake. 

8850.  But  it  really  was  from  the  Liverpool  Saccha- 
rine Company  1 — Yes. 

8861.  However  this  may  be,  you  are  customers  of 
Valentine  and  Tod,  and  use  their  invert  sugar? — Not 
their  invert  sugar. 


association 
in  Halifax. 


8862.  You  do  not  use  their  invert  sugar? — No. 

8863.  But  you  are  customers  for  other  articles  sup- 
plied by  Valentine  and  Tod?i — ^Yes. 

8864.  In  this  'precis  you  say  that  in  your  kiln  tht"; 
malt  does  not  come  in  direct  contact  with  the  furnace 
fumes,  which  have  first  to  go  through  a  dust  chamber. 
Is  this  some  special  contrivance  at  your  kiln,  and 
si^ecially  .adopted  as  a  safeguard  against  arsenic?' — 
Yes.  If  you  would  like  tO'  see  a  sketch  of  it,  I  have 
one  with  me.  I  thought  perhaps  it  might  assist  you  « 
in  your  investigation. 

8865.  We  would  like  to  see  it?— This  is  it.  {Sketch 
prod  acid.) 

8866.  Has  the  security  which  it  gives  against  arsenic 
been  tested  in  any  way? — Yes.  We  have  had  an 
analyst  from  June,  1901  {explains  sketch).  The  fumes 
of  tlie  furnace  come  up  liere ;  the  heat  is  drawn 
through  thrsc  holes  into  the  chamber. 

8867.  These  holes  represent  transverse  bars  ?— No  ; 
it  is  arched  over. 

8868.  How  do  tlie  fumes  go?— Tlio  fumes  go  up  ami 
then  come  in  here. 

8869.  The  fumes  come  in  tlirough  the  malt  herel — 
Yes.  In  the  first  place  when  the  barley  is  taken  off 
the  floor  it  is  put  on  the  top  floor,  and  it  is  dried. 

8870.  It  is  heated  by  air  drawn  up  from  the  fur- 
nace ? — Yes,  heated  by  hot  air  from  below. 

8871.  What  doe.s  the  fan  do  .^— The  fans  draw  the  hot 
air,  and  takes  all  the  moisture  from  the  barley. 

8872.  This  fan  is  really  for  sucking  air  out? — Yes. 
When  the  barley  leaves  tlTis  floor  it  goes  on  to  the 
second  floor  lower  down.  When  it  comes  to  the  second 
floor  it  is  practically  dry.  All  the  moisture  has  been 
taken  from  it.  It  is  on  there  24  hours,  and  then  put 
on  to  the  first  floor,  and  there  it  h  24  hours,  and  it  is 
dried  off. 

8873.  On  this  floor  it  is  heated  to  a  high  tempera- 
ture ? — Yes- 

8874.  What  are  tlwse  squares  ? — They  are  ventilators 
for  each  floor  to  regulate  the  temperature,  which  open 
out  into  these  flues  which  go  to  the  top  of  tlie  building. 

8375.  Then  wluit  is  the  security  which  this  kiln  gives 
against  arsenic? — It  does  not  come  in  direct  contact 
with  the  furnace  fumes  until  it  is  dried,  and  is  prac- 
tically malt. 
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8876.  But  do  not  the  furnace  fumes  go  all 
up  to  the  top  floor  where  it  is  green? — No, 


through 
because 
time  that  the  -green 


each  floor  has  malt  on  it  at  the 
malt  is  on  the  top  floor. 

8877.  But  the  fumes  go  through  that  malt  Y  —  Yes, 
but  it  is  practically  hot  air  when  it  reaches  the  top 
floor.    The  air  is  drawn  out  by  means  of  this  fan. 

8878.  All  the  arsenic  has  been  taken  out  of  it  on  the 
way  ? — Yes.  We  maintain  that  it  is  impossible  for  it 
to  get  contaminated  on  the  top  floor.  If  there  is  any 
contamination  at  all,  of  course  it  would  get  on  in  the 
bottom  floor. 


MINUTES  OF  EVIDENCE. 
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8879.  The  fumes  go,  containing  all  the  ingredients 
unchanged,  including  what  arsenic  there  may  be, 
through  all  the    floors  ? — Yes ;  the    hot  air  will  go 

)ril  1902.  through  all  the  floors  undoubtedly. 

8880.  Am  I  correct  in  calling  it  green  malt  ? — -Yes ; 
it  is  barley  when  fully  grown ;  when  it  is  first  put  on 
to  the  kiln  to  dry  we  call  it  green  malt. 

8881.  In  that  moist  condition  at  the  top  floor  the 
fumes  from  the  furnace  do  go  through  it  ? — Yes  ;  un- 
doubtedly the  hot  air  reaches  it  after  passing  through 
the  hot-air  chamber  and  the  two  floors  of  malt. 

8882.  Has  there  been  any  investigation  to  test 
whether  or  not  the  malt  is  free  from  danger  of  arsenic 
by  this  arrangement  1 — Yes  ;  we  have  tested  it  periodi- 
cally, and  we  have  only  had  a  very  slight  trace  of  it 
after  coming  off  the  bottom  floor,  and  that  was  before 
it  was  screened  and  brushed.  When  it  is  taken  off 
the  bottom  floor  it  is  screened  and  brushed  before  it 
goes  into  the  bin.  It  is  then  screened  .and  brushed 
again  before  going  into  the  rnash  t.uD- 

8883.  You  have  no  means  of  :estmg  differentially 
this  process  from  your  previous  process  in  respect  to 
■freedom  from  arsenic  ? — We  have  had  this  all  along. 

ruction,  jt  jg  not  a  new  idea  at  all. 

8884.  It  is  not  a  new  metliod  then  ? — No ;  the  kila 
was  erected  about  1896. 

8886.  (Sir  William  Hart -Dyke.)  I  should  like  a 
little  explanation  of  this.  If  there  be  contamination 
it  takes  place  on  the  first  floor  you  say  ? — No,  on  the  top 
floor.  We  maintain  that  if  there  is  any  contamination 
takes  place  it  would  take  place  while  the  malt  is  green, 
in  its  moist  state. 

8886.  That  is  on  the  top  floor  ? — Yes ;  but  before  our 
malt  leaves  the  top  floor  it  is  dry  ;  before  it  reaches  the 
furnace  fumes  it  is  practically  malt.  The  ordinary 
kiln  has  only  one  floor. 

8887.  That  is  why  I  am  questioning  you,  because  I 
am  aware  what  the  ordinary  kiln  is.  It  is  only  in  this 
certain  stage  that  the  contamination,  you  believe,  can 
take  place  before  it  becomes  malt  on  the  top  floor? — 
Yes. 

8888.  And  this  brushing  takes  place,  when? — After  it 
leaves  the  bottom  floor. 

8889.  That  is  the  concluding  process  .P — That  is  the 
concluding  process.  Therefore,  if  there  is  any  con- 
tamination it  would  come  off  in  the  brushing,  because 
it  would  be  practically  dust. 

8890.  Has  this  brushing  process  always  taken  placo 
in  your  business  ?- — Yes. 

8891.  (Chairman.)  Which  is  the  dust  chamber  re- 
ferred to  ? — It  is  called  there  "  hot  air  chamber." 

8892.  The  lowest  part? — Yes.  It  is  a  dust  chamber, 
too. 

8893.  Does  dust  settle  in  that  chamber  ? — Yes. 

8894.  And  it  is  occasionally  swept  out  ? — Yes  ;  we  have 
it  cleaned  out. 

8895.  Cleaned  out  how  often  ? — We  have  had  it 
cleaned  out  twice  this  season — once  before  we  com- 
menced, and  again  about  the  latter  end  of  January. 

8896.  Have  you  ever  analysed  the  dust  swept  out 
from  it  ?— Yes. 

8897.  Do  you  find  arsenic  in  the  dust  swept  out  from 
the  dust  chamber  ? — Yes. 

8898.  Large  quantities  ? — No,  not  large  quantities. 

8899.  Does  your  special  malting  kiln  owe  whatever 
safety  it  has  to  the  dust  deposited  in  the  dust  chamber  ? 
— Yes,  and  by  means  of  the  fumes  of  the  fires  not 
coming  into  direct  contact  with  the  floor.  They  must 
go  through  the  dust  chamber  before  they  reach  the 
floor. 

8900.  Are  there  other  points  on  which  you  question 
the  statements  in  Mr.  Hammond  Smith's  report  ? — I  do 
not  know  of  any.  I  think  you  have  gone  through 
them  all. 

8901.  Do  you  wish  to  give  evidence  as  to  the  pre- 
cautions you  have  taken  against  arsenic  since  the  Man- 
chester scare  and  before  this  Halifax  outbreak  ? — WelT, 
of  course,  we  maintain  we  have  always  taken  precau- 
tions, and  since  the  Manchester  scare  we  have  em- 
ployed an  analyst  to  analyse  all  the  materials  and  the 

;  fuels  beer  before  leaving  the  brewery.  Since  the  Halifax 
scare  we  certainly  have  taken  stronger  precautions  by 
using  better  fuel. 

4576. 


8902.  Better  fuel  for  malting  ?— Yes. 

8903.  (Sir  William  Hart-Dyke.)  By  better  fuel  what 
do  you  refer  to  specially  ? — Better  coke. 

8904.  Do  you  refer  to  a  better  class  of  fuel  or  a  more 
carefully  analysed  and  selected  fuel? — A  better  class 
which  has  been  submitted  to  analysis. 

8905.  But  it  is  the  same  type  of  fuel  ? — Yes. 

8906.  That  being  what  ?— Oven  coke. 

8907.  Not  gas  coke? — No,  oven  coke  and  anthracite. 

8908.  Were  you  using  anthracite  and  gas  coke  before 
the  Halifax  calamity  took  place  ? — Yes. 

8909.  (Chairman.)  Before  the  Manchester  scare  you 
did  not  habitually  have  analysis  of  beer  made  ? — No. 

8910.  After  the  Manchester  scare  and  before  the 
Halifax  outbreak  you  had  analyses  made  ? — Yes. 

8911.  How  often? — Practically  every  week. 

8912.  By  wliom?— By  Mr.  Thatcher,  of  Burton-on- 
Trent,  an  analytical  chemist. 

8913.  Had  you  an  analyst  in  your  own  employment  ?  ■ 

No,  we  have  not. 

8914.  What  reports  did  you  receive  from  the  analv.sb 
from  whom  you  requested  investigation? — Very  good 
ones  always. 

8915.  Was  any  arsenic  detected  in  any  case? — There 
have  been  one  or  two  cases  where  there  have  been  faint 
traces. 

8916.  Was  that  in  the  beer  or  the  malt  or  sugars? — 
A  faint  trace  in  the  malt  and  a  faint  trace  in  the  beer  ; 
none  in  the  sugar  or  other  materials.  It  is  only  about 
two  occasions,  and  so  slight  that  it  has  been  impossible 
to  approximate  the  quantity. 

8917.  Since  the  Halifax  outbreak  you  have  had  your 
beer  analysed  by  more  than  one  analyst  ? — Yes. 

8918.  Has  arsenic  in  such  a  quantity  as  l-50th  or 
l-30th  of  a  grain  per  gallon  been  found  in  any  samples' 
or  sample  '^The  analysts  vary  so  considerably.  There 
are  scarcely  two  analysts  who  agree  upon  that  point, 
and  if  I  have  your  permission  I  should  not  like  to  really 
answer  that  question  publicly. 

8919.  (Sir  William  Hart-Dyke.)  Not  as  to  what  you 
discovered  by  analysis? — No. 

8920.  When  you  say  the  analysts  varied,  you  refer  ta 
the  test  being  applied  to  precisely  the  same  sample  by 
different  analysts  giving  different  results? — Yes. 

8921.  You  mean  that  clearly  and  distinctly? — Yes. 
On  one  occasion  we  had  it  analysed  by  three  analysts 
and  they  all  differed. 

8922.  With  a  practically  identical  sample? — Yes. 

8923.  Was  that  a  sample  of  malt,  or  brewing  material, 
or  finished  article  ? — A  sample  of  finished  beer. 

8924.  And  you  wish  the  Commission  to  imderstand 
that  in  the  case  of  one  sample  of  finished  beer  three 
different  analysts  brought  three  distinct  results? — 
That  is  so. 

8925.  You  would  rather  not  give  the  results,  you  say. 
You  do  not  wish  for  trade  reasons  to  give  the  actual 
figures  ? — No. 

8926.  You  could  not  place  a  concrete  case  before  th& 
Commission  ?— No.  I  should  not  care  to  this  morning. 
We  came  here  with  the  idea  that  this  was  really  a 
private  sitting,  and  for  trade  interests,  which  is  a  very 
serious  matter  to  us,  we  should  not  like  to  divulge  any- 
thing of  that  sort.  We  are  quite  prepared  to  give  the 
Commission  all  the  assistance  we  o-an. 

8927.  But  you  acknowledge  this  is  an  important 
point.  Although  this  is  a  public  inquiry,  this  is  an  ah 
important  point  ;  that  is  to  say,  that  there  should  be 
one  standard  of  analysis  applied  to  all  these  cases  ? — It 
is  a  very  important  point.  Certainly  we  brewers— I 
believe  I  am  voicing  their  sentiment — are  very  dis- 
satisfied with  the  present  system. 

8928.  Would  you  go  so  far  as  to  say  from  your  experi- 
ence with  regard  to  analyses  in  general  that  you  put  no 
faith  whatever  in  analyses  which  produce  results  so 
contrary?— It  does  certainly  shake  our  faitli,  but  I 
should  not  like  to  go  as  far  as  that. 

8929.  It  shakes  your  faith  considerably,  at  all  events, 
when  you  have  results  so  divergent  ?— That  is  so.  Thev 
all  say  approximate  to  such  an  amount.  There  is 
nothing  definite. 
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8930.  {Chairman.)  You  could  perhaps  give  privately 
for  the  use  of  the  Commission  a  statement  of  the  reports 
that  you  have  had  with  respect  to  quantities  ? — We  shall 
be  very,  glad  to  give  the  Commission  all  the  assistance* 
and  information  we  possibly  can. 

8931.  (Sir  William  Church.)  You  would  not  object  to 
putting  in  the  analysts'  reports  without  their  appearing 
in  the  Press  ?  You  have  said  that  you  have  had  the 
same  identical  beer  analysed  by  three  analysts,  and 
that  the  amount  which  they  say  is  present  is  very 
different? — ^That  is  so. 

8932.  It  is  very  important  that  we  should  have  that,  I 
think,  although  we  would  withhold  it  from  appearing  ia 
the  Press.  Would  you  mind  giving  it  for  the  use  of 
the  Commission  ? — Certainly  I  will  give  it 

8933.  (Chairman.)  Your  malting  fuel,  up  to  lately, 
was  85  per  cent,  of  Halifax  gas  coke?— To  about  the 
latter  part  of  January. 

8954.  January,  1902? —  Yes,  the  latter  part  of 
January. 

8935.  Had  this  gas  coke  ever  been  analysed  for 
arsenic  ? — I  believe  it  has  on  one  occasion. 

8936.  Have  you  the  report  of  the  aiiialysis  ? — ■!  really 
could  not  answer  you  that  just  at  present.  I  am  not 
certain  on  that  point. 

8937.  But  jon  could  perhaps  give  information  to  the 
Commission  on  that  point? — Yes,  I  have  no  doubt  I 
shall  be  able  to  find  it. 

8938.  Has  the  anthracite  been  analysed  ? — Yes,  and 
also  guaranteed  by  the  proprietor. 

8939.  And  the  result  of  the  analysis  was  what?— 
That  it  has  been  free. 

8940.  There  was  no  ti-ace  of  arsienic? — ^No. 

8941.  Those  who  supply  it  to  you  guarantee  its  free- 
dom from  arsenic  ? — Yes. 

8942.  Your  malt  is  brushed  before  use  ?— It  is  bruslied 
twice.  It  is  brushed  immediately  on  leaving  the  kiln, 
screened  and  brushed,  and  then  it  is  brushed  and 
screened  before  going  through  the  rolls  for  mashing 
purposes.  I  may  say  that  we  have  all  the  latest  ma- 
chinery, Boby's  machine,  practically  new. 

8943.  For  hrushing?— Yes,  we  have  taken  the  pre- 
caution to  have  new  brushes  put  in,  so  that  if  there 
IS  anything  on  the  outside  of  the  malts  it  will  be  taken 
off  by  the  brushes. 

8944.  How  long  is  it  since  you  have  performed  all 
that  brushing  ?— We  have  done  that  regularly. 

8945.  Before  the  Manchester  scare  ?— Yes. 

8946.  And  you  have  not  made  any  change  since  in 
your  process  of  brushing  ?— Only  that  we  have  renewed 
the  brushes. 

8947.  But  the  same  amount  of  bnishing  you  gave 
formerly  as  you  give  now  ?— That  is  so. 

8948.  Have   you    ever  examined  the  dust  that  is 
brushed  off  for  arsenic  ? — No  ;  we  have  not. 

8949.  Have  you  any  experimemtal  test  as  to  the  effect 
in  respect  to  arsenic  of  the  brushing  you  have  given  to 
the  malt  ?— Where  there  has  been  a  trace  on  the  bottom 
floor  after  the  brushing — when  it  has  been  ready  for 
the  mash  tun — ^there  has  been  no  trace  present,  soi  that 
we  take  it  it  has  been  taken  off  by  the  brushing. 

8950.  (Sir  William  Church.)  Let  me  understand  you. 
Have  you  taken  a  sample  malt,  perfect  malt,  from  the 
bottom  floor,  and  have  you  found  arsenic  before  brush- 
ing ? — We  found  a  trace  of  arsenic  in  that. 

8951.  After  bnishing  have  you  foumi  traces  ? — No. 

8952.  Not  a  trace?— No. 

8953.  But  you  liave  before  % — Yes  ;  we  have  before 
}>rushing. 

8954.  With  regard  to^  your  plan  you  have  adopted  of 
malting,  has  tiie  deposit  in  the  hoi-air  chamber  ever 
been  examined  ? — Yes. 

8955.  What  was  it  found  to  contain?! — ^The  arsenic 
in  that  has  never  been  estimated  ;  it  is  not  a  large 
quantity — call  it  a  trace.  ° 

8956.  Is  it  always  arsenical  ?— Certainly  ;  it  is  in  the 
dusit  in  the  hot-air  chamber. 

8957.  But  has  any  of  what  is  deposited  on  the  walls 
of  the  hot-air  chamber  been  examined? — ^That  is  what 
I  am  referring  to.  Most  of  it  is  deposited  on  to  the 
floor,  of  course. 
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8958.  Has  any  of  the  deposit  in  the  ventilating  flue 
from  the  top  chamber  ever  been  examined? — I  rea,lly 
could  not  say  that.  I  do  not  know  whether  we  have 
taken  it  from  tiiat  part. 

8959.  You  seem  to  thinjc  that  what  arsenic  might  be 
in  the  hot  air  would  all  be  deposited  on  the  green  malt 
a;t  the  top  ? — ^No  ;  it  would  not  affect  the  green  malt 
at  the  top  at  all.  By  reason  of  the  hot  air  being  filtered 
through  the  two  floors,  it  would  not  affect  the  malt  on 
the  top  floor. 

8960.  You  told  us  just  now  you  thought  it  was  only 
the  damp  malt  which  was  in  danger? — Yes  ;  but  we 
majinitain  hj  having  three  floors  that  danger  is  ob- 
viated—that we  are  free  from  that.  I  should  like  to 
impress  upon  the  Commission  that  point. 

8961.  But  you  never  liave  examined  any  of  the  deposit 
from  the  sides  of  the  ventilating  flue  to  see  if  there  is 
arsenic  there  ? — Not  on  the  top  floor. 

8962.  It  is  going  on  the  assumption  that  all  arsenic 
would  be  deposited  as  the  temperature  cooled  before  it 
reiaohed  tliat  top  floor  ? — That  is  iso  ;  in  the  hot-air 
chamber. 

8963.  But  then  it  clearly  is  not  deposited  all  in  the 
hot-air  chambers,  because  W3  find  it  in  the  finished 
malt  of  the  bottom  floor  ? — ^Thert^  is  a  certain  amount  of 
dust  in  turning  the  malts  on  any  of  the  floors. 

8964.  But  the  dust,  if  it  was  all  deposited  in  the  hot- 
air  chamber,  would  not  contain  arsenic? — The  dust  in 
the  chnmiber  would  be  practically  fiom  the  ihies  and 
from  the  malt  on  the  botitom  floor.  Each  floor  is  en- 
tirely separate. 

8965.  That  is  what  I  do  not  understand.  I  thought 
the  hot  air  passed  through  the  two  lower  floors  and  then 
passed  through  the  third  floor  ? — Yes. 

8966.  Therefore  you  have  the  hot  air  passing  through, 
the  drier  malt  to  the  wettest  malt  at  the  top  ? — That  is 

60. 

8967.  And  it  is  the  same  air? — Yes. 

8968.  And  you  have  evidence  tliat  arsenic  is  on  the 
floor  next  to  the  hot-air  ohiamber,  because  you  say  thaJt 
before  brushing  you  get  traces  of  arsenic,  and  after  brush- 
ing you  do  not  ? — That  is  only  on  one  or  two  occasions. 
It  has  not  been  regular. 

8969.  But  it  is  on  some  occasions? — ^Yes. 

8970.  Have  you  ever  tried  the  middle  floor? — No,  we 
have  not.  It  is  only  on  the  finished  malt  off  the  bottom 
floor.    We  tried  it  before  being  screened  and  brushed. 

8971.  Could  you  tell  me  the  temperatures   of  the  Temperatun 
different  floors  I — We  do  not  take  the  temperature  on  of  malting 
the  top  floor  or  middle  floor,  but  the  temperature  of  floor, 
the  bottom  floor  is  about  210°  to  220°. 

8972.  So  tliat  really  no  comparative  experiments  have 
been  made  with  regard  to  whether  the  dust  in  the 
upper  floors  contains  traces  of  arsenic  or  not  ? — May  I  ask 
Mr.  Thatcher  a  question  ?  Have  we  had  a  sample  from 
the  top  floor  ? 

(Mr.  Thatcher.)  We  found  some  in  the  dust  round  the 
iron  girders,  but  hardly  any  in  the  malt. 

(Sir  William  Church.)  How  do  you  account  for  any- 
thing being  on  the  iron  girders  ? 

(Mr.  Thatcher.)  It  is  simply  carried  up  by  the  fan. 
We  have  a  fan  at  the  top  of  the  kiln  which  practically 
creates  a  draught  so  strong  that  when  you  open  the  door 
you  can  hardly  stand.    It  carries  everything  upwards. 

(Sir  Williaiii  Church.)  From  the  hot-air  chamber? 

(Mr.  Thatcher.)  Yes. 

(Sir  William  Church.)  That  is  carried  up  flues  and  not 
through  the  malt  ? 

(Mr.  Thatcher.)  No,  it  goes  up  the  side.  The  great 
thing  about  this  kiln  is  that  if  you  can  get  the  green 
malt  without  any  arsenic,  should  any  contamination 
result  from  the  dried  malt  it  can  be  easily  brushed  off, 
but  on  the  green  malt  it  cannot  be  so  easily  removed  by 
brushing.  That  is  the  great  object  of  this  kiln,  and  the 
analytical  results  show  it. 

(Sir  William  Church.)  I  do  not  understand  it  as 
proved. 

8973.  (Chairman.)  In  some  cases  arsenic  has  been 
found — in  rare  cases,  I  think  you  say? — ^Yes,  on  the 
bottom  floor. 

8974.  You  do  not  know  in  which  floor  that  arsenic  got 
into  the  malt  ? — It  would  be  on  the  bottom  floor  we  main- 
l/>in,  in  being  dried  off. 
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8975.  Would  it  not  be  a  good  thing  to  test  malt  from 
each  floor  ? — ^We  might  take  that  suggestion. 

8976.  In  any  case  in.  which  arsenic  is  found  in  the 
malt  on  the  lowest  floor,  you  might  analyse  from  the 
same  malting  the  produce  of  the  three  floors  above,  and 
you  would  find  in  which  floor  the  arsenic  got  in  ? — The 
same  malt,  of  course,  would  not  be  on  the  other  floor. 

8977.  You  meed  to  go  backwards  1' — Yes.  We  should 
have  to  take  the  green  malt  first  on  the  top  floor,  and 
then  when  it  is  let  on  to  the  second  floor  take  a  sample, 
and  a  sample  when  it  gets  on  to  the  bottom  floor.  But 
we  will  adopt  your  suggestion  and  see  the  results. 

8978.  That,  I  think,  will  tell  you  in  which  floor  tlie 
arsenic  gets  into  the  malt  ? — ^Yes,  if  there  is  anything 
at  all. 

8979.  (Sir  WiUium  Hart-Dyke.)  You  have  been  test- 
ing from  the  botto.m  floor  because  that  ia  the  article  you 
are  about  to  use  ? — Yes. 

8980.  That  is  what  led  you  tO'  do  that  t — Yes,  it  is  the 
finished  malt. 

8981.  Practically  you  have  said  to  yourself,  "  This  is 
the  article  we  are  going  to  use  for  brewing  purposes,  and 
before  we  so  uise  it  we  will  test  whether  it  contains 
arsenic."  That  was  your  line  of  conduct  in  the  manage- 
ment ? — Yes. 

8982.  And  you  have  not,  therefore,  tested  the  other 
floors,  because  in  the  ease  of  the  other  floors  it  has  not 
arrived  at  that  stage  at  which  it  will  be  used  for  brewing 
purposes  ? — No. 

8983.  You  have  only  tested  it  before  brushing,  and 
the  brushing  is  the  final  process  ? — ^Yes. 

8984.  After  testing  it  to  see  whetiher  it  contains  ar- 
senic, you  have  been  in  the  habit  of  brushing  it  ? — Yes, 
twice. 

8985.  (Chairman.)  But  it  would  help  to  avoid  the  in- 
troduction of  arsenic  in  the  future  to  learn  at  what  stage 
of  the  process  it  comes  in  ? — Yes  ;  we  will  take  the  .sug- 
gestion. 

8986.  (Professor  Thorpe.)  Yon  tell  us  the  arrangement 
which  you  described  to  the  Chairman  has  been  in  use 
with  practically  little  alteration  except  as  regards  the 
fuel  used  isince  1806  ?— In  the  malting. 

8987.  The  arrangement  described  here  has  been  in  use 
in  your  place  since  1896? — Yea,  I  think  that  is  the  date 
when  it  was  erected. 

8988.  That  is  previous  to  any  trouble  having  arisen 
with  regard  to  arsenic? — ^It  was  not  known  at  that 
time. 

8989.  I  think  there  is  a  slight  inconsistency  in  your 
evidence  comparing  what  you  just  now  said  with 
what  you  said  at  the  outset.  I  think  you  led  the  Chair- 
man to  believe  that  if  there  were  any  arsenical  con- 
tamilnation  it  would  be  in  the  top  floor,  viz.,  on  the  green 
.•nalt  ? — ^Yes.  My  meaning  when  I  said  that  was  that  I 
was  referring  to  the  ordinary  kibi  floors  where  they  have 
only  one  floor. 

8990.  You  are  describing  this  arrangement? — I  am 
sorry  if  I  gave  the  Chairman  a  misunderstanding  there. 
I  was  referring  to  the  old  arrangement — one  floor.  They 
simply  have  a  distributing  pan  over  the  fire.  The  fumes 
come  in  direct  contact  with  the  green  malt. 

8991.  As  your  evidence  will  be  on  the  Notes,  it  cer- 
tainly will  appear  that  in  your  opinion  the  greatest  con- 
tamination came  on  the  green  malt  on  the  top  floor  ? — I 
do  not  want  to  give  that  i.Tipression,  sir. 

8992.  That  is  what  I  want  to'  get  quite  clearly  from 
you,  that  that  is  not  what  you  mean? — We  maintain 
that  is  our  safety. 

8993.  You  think  now,  whatever  arsenical  contamina- 
tion there  will  be  will  be  on  the  floor  where  you  finish 
off?— Yes. 

8994.  That  is  the  lowest  floor  ?— Yes. 

8995.  There  the  maximum  amount  of  arsenic,  if  any, 
will  be  found  ? — 'Exactly. 

8996.  Of  course,  that  fan  which  is  arranged  at  the  top 
is  running  at  a  pretty  high  velocity  ? — ^Exactly. 

8997.  There  is  a  considerable  volume  of  air  being 
drawn  through  the  whole  system  ;  is  that  so  ? — Yes. 

8998.  Have  you  any  idea  how  much  air  is  travelling 
through  tliere  ?— I  have  no  idea. 

8999.  We  have  heard  from  Mr.  Thatcher  that  there  is 
a  very  considerable  volu.-ne  of  air  passing  tlirough  ?— Yes, 
a  great  volume. 
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9000.  You  are  of  opinion  that  the  greater  quantity  of 
the  arsenic  which  may  be  volatilised  from  the  fuel  will 
be  condensed  as  dust  in  the  hot-air  chamber? — Yes. 

9001.  But  will  it  settle,  considering  that  the  air  is 
travelling  at  this  high  velocity  through  that  hot-air 
chamber? — It  does  not  disturb  anything  in  the  liot-air 
chamber  at  all. 

9002.  But  supposing  even  that  arsenic  is  volatilised 
and  then  condenses  as  solid  particles  of  arsenious 
oxide,  they  will  be  mechanically  swept  along  in  the  air 
current? — It  would  be  impossible  owing  to  the  con- 
struction of  the  kiln. 

9003.  But  the  air  current  is  moving,  and  this  matter 
must  be  swept  along  with  it? — ^There  is  corn  on  both 
the  floors  ;  there  is  not  a  free  passage  from  on©  floor 
to  the  other.  At  the  time  the  green  malt  is  on  the 
top  floor  there  are  malts  in  different  stages  on  the 
other  floors. 

9004.  Do  not  let  us  get  at  cross  purposes.  If  there 
IS  an  air  current  travelling  at  this  velocity  the  con- 
densed matter,  the  solid  particles,  that  is,  will  be 
mechanically  swept  along? — In  my  opinion  they  would 
be  carried  up  the  flues,  and  not  come  in  contact  with  the 
corn  at  all. 

9005.  That  may  or  may  not  be  the  case,  but  to  the 
extent  that  the  air  passes  through  the  corn  the  par- 
ticles will  be  carried  on,  and  they  will  be  obviously 
filtered  out  by  having  to  pass  through  the  interstices 
of  the  grains.  That  will  act  as  a  great  filtering  agent. 
The  dust-laden  air  will  be  more  or  less  filtered  by  being 
passed  through  that  grain  ? — Certainly ;  it  will  act  as  a. 
filter. 

9006.  Very  well  ;  but  you  say  in  addition  to  the  air 
percolating  or  transpiring  through  the  mass  of  the 
grain,  a  considerable  volume  of  air  is  going  up  throngh 
the  flues  ? — Yes. 

9007.  And  that  which  does  not  escape  filtration  by 
means  of  the  malt  on  the  several  floors  will  be  carried 
along  in  the  flues — ^is  not  that  so? — Yes,  I  should  say 
so,  and  would  go  out  through  the  fan. 

9008.  What  are  the  diameters  of  these  flues  ? — I  could 
not  say  exactly. 

9009.  Is  there  any  dust  found  in  those  flues  ? — Yes  ; 
there  will  be  a  certain  amount  of  dust. 

9010.  The  walls  are  more  or  less  rough,  of  course. 
They  are  brick  ? — Yes. 

9011.  There  will  be  a  certain  deposit  along  the  rough 
side  ? — Yes. 

(Mr.  Thatcher.)  The  walls  are  glazed  tiles. 

9012.  (Professor  Thorpe.)  Glazed  tiles  ;  is  there  any 
deposit  on  those  glazed  tiles  ? — No. 

9013.  In  so  far  as  the  dust  is  there  it  will  be  carried 
into  the  upper  chamber  ;  is  not  that  so?^ — ^That  will  be 
taken  out  by  the  fan. 

9014.  May  I  point  out  that  your  drawing  shows  that 
the  flu'i  eids  in  the  upper  chamber  above  the  third 
floors  ? — -Yes. 

9015.  These  you  tell  me  are  iron  girders  ? — Yes. 

9016.  On  which  you  have  already  told  us  occasionally 
the  dust  settles  ? — Yes. 

9017.  From  time  to  time  unless  those  girders  are 
looked  to  that  dust  will  fall  down? — Those  girders  are 
cleaned. 

9018.  Are  they  systematically  cleaned  ? — Yes. 

9019.  Have  they  been  always  cleaned  ? — Yes,  always. 

9020.  Since  1896?— Yes. 

9021.  Is  it  a  constant  practice  of  maltsters  to  clean 
their  girders  ? — Yes,  they  should  clean  everything. 

9022.  They  should,  but  do  they?— Well,  I  should 
say  so.  Cleanliness  is  a  very  great  thing  in  the  malt- 
ings. 

9023.  You  had  a  chemist  you  told  us  since  1901  ? — 
Yes. 

9024.  Has  he  been  exclusively  occupied  in  testing  the 
materials  you  used? — No. 

9025.  What  are  his  other  duties  ? — He  is  an  expert 
brewer  and  analyst.    Mr.  Thatcher  is  here. 

(Mr.  Thatcher.)  I  am  that  gentleman,  sir. 

(Professor  Thorpe.)  Let  us  know  precisely  what  you 
have  been  doing.    Are  you  a  brewer  or  chemical  analyst  ? 

(Mr.  Thatcher.)  I  am  head  brewer  to  Marston,  Thomas 
and  Sons,  Limited,  Burton-on-Trent.     That  is  my  pro- 
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Mr,  (t.  S.    fession,  and  I  do  a  large  amouiit  of  analytical  work, 
Ihvmpxon.    consulting  work,  among  brewers  in  England  and  Ire^ 
  land. 

li  Apj:ii  1902.  are  not  in  direct  employment  of  Messrs. 

"   WMtaker? 

(Mr.  Thatcher.)  No ;  they  send  me  samples. 

9027.  You  are  merely  their  consulting  chemist? 

(Mr.  Thatclmr.)  Yes  ;  that  is  all. 

9028.  (Professor  Thorpe.)  You  do  not  dispute,  Mr. 
Thompson,  that  arsenic  is  to  a  greater  or  less  extent  in 
your  beer? 

(Witness.)  Yes,  we  do. 

9029.  That  it  has  never  been  in  ? — There  have  been 
traces,  but  it  has  not  beea  general. 

9030.  The  discrepancies  to  which  you  have  alluded  as 
betwjen  different  analysts  i-.re  they  very  serious,  or 
are  they  we  will  say  olf  sudh  an  order  as  that  one  man 
says  l-50th,  another  man  says  l-70th,  and  another 
1-lOOth  of  a  grain  ? — N'o  ;  they  are  wider  than  that ;  I 
would  much  rather  not  give  any  amounts. 

9031.  (Sir  William  Church.)  You  will  give  us  the 

amounts  privately  ? — Yes. 

9032.  Dr.  Whitelegge.)  You  told  us  that  Mr.  Thatcher 

had  examined  samples  almost  every  week  ? — Yes,  weekly 

9033.  For  arsenic? — For  arsenic. 

9034.  And  has  that  been  so  since  June,  1901 1 — ^Prac- 
tically so. 

9035.  You  directed  his  attention  to  arsefeic  ? — Yes. 

9036.  You  have  given  us  some  results  of  analyses,  and 

you  told  us  that  there  were  traces  of  arsenic  found  in 
the  dust  from  the  finished  malt  on  the  first  floor? — 
Yes,  and  the  dust  chamber. 

9037.  Was  tlhaifc  found  by  Mr.  Thatcher  ?— Yes. 

9038.  Can  you  tell  us  anything  further  as  to  the 

amount  found  ? — No,  Mr.  Thateher  has  never  tried  to 
esjimate  the  amount. 

9039.  So  that  it  was  merely  a  qualitative  analysis? 
— Yes.  We  called  it  either  a  slight  trace  or  heavy  trace 
as  the  case  might  be. 

9040.  At  what  time  was  that  examination  made; 
before  you  gave  up  the  use  of  gas  coke  or  since? — 
Before  and  since. 

9041.  And  even  since  a  trace  of  arsenic  has  been 
found  ? — Perhaps  Mr.  Thatcher  can  give  the  date. 

(Mr.  Thatcher.)  That  would  be  the  31st  January  this 
year. 

9042.  At  the  time  when  dust  was  found  on  the  girders 

in  the  top  chamber  was  gas  coke  being  used  ? — Yes. 

9043.  So  that  you  are  not  able  to  tell  us  what  is 

found  in  the  dust  on  the  girders  of  the  tap  chamber  with 
the  use  of  oven  coke? — No. 

9044.  Is  the  oven  coke  examined  by  Mr.  Thatcher  ? — 
Yes ;  he  has  had  a  sample  of  it. 

9045.  One  sample  only? — ^Yes. 

9046.  Does  that  one  sample  represent  /the  whole  of  tihe 
oven  coke  you  have  used,  or  have  you  obtained  a  num- 
ber of  consignments  ? — ^We  have  obtained  a  number ; 
we  are  continually  using  it. 

9047.  But  the  one  examination  was  negative,  eon- 
firming  the  certificate  ? — Yes. 

9048.  And  you  rely  upon  that  ? — Yes. 

Selection  of  9049.  Has  the  anthracite  been  examined  by  Mr. 
a>tl>racite.     Thatcher  ? — ^Yes. 

9050.  With  a  negative  result? — I  think  he  said 
there  was  a  slight  trace  in  it. 

9051.  Is  it  picked  over  ? — Yes. 

9052.  By  whom  ? — ^It  is  not  pdciked  in  the  brewery. 

9053.  But  it  comes  to  you  guaranteed  as  beiag 
picked  ? — Yes. 

9054.  Is  it  subjected  to  any  examiniation  so  that  if 
there  were  any  pyrites  in  it  it  would  be  found  ? — Of 
course,  we  have  called  our  maltster's  attention  to  it. 
I  think  he  would  remove  them  if  he  saw  them.  I  have 
never  come  across  any  myself. 

Gas  €oke  9055.  You  have  changed  your  practice  with  regard  to 

aliandoneil.     gas  coke.    Do  you  regard  it  as  wrong  to  use  gas  coke  in 
malting  ? — I  cannot  say  that  we  did  in  ours. 
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9056.  You  do  not  regard  it  as  wrong     No,  niot  ia 
ours. 

9057.  Because  of  the  construction  of 
Exactly. 

9058.  But  sMll  you  hanre  made  the  change? — ^We 
have  made  the  change  to  remove  any  prejudice  which 
might  exist  by  our  using  gas  coka  As  other  brewers 
are  using  oven  coke  and  anthracite  we  have  followed 
the  same  system. 

9059.  Would  you  hold  yourselves  at  liberty  as 
brewers  to  revert  to  the  use  of  gas  coke  ? — ^I  do  not  think 
we  could  now.  We  have  no  intention  of  going  back 
again.  We  want  to  place  ourselves  in  line  with  other 
brewers. 

9060.  You  have  read,  no  doubt,  the  Eeport  of  the 
Manchester  Brewers'  Expert  Committee  ? — I  cannot  lay 
I  have. 

9061.  Do  you  know  that  one  of  their  recommenda- 
tions, dated  May  11,  1901,  is  to  this  effect :  "  We  re- 
commend, therefore,  that  the  maltster  be  required  to 
giwe  a  guarantee  to  the  brewer  that  he  does  not  employ 
gas  coke  in  the  preparation  of  his  malt "  ? — ^My  atten- 
tion has  been  called  to  that. 

9062.  But  still  you  did  not  alter  your  practice  until 
six  months  later? — I  did  not  know  of  it  at  the  time. 
It  is  only  recently  I  have  had  my  attention  called  to 
that. 

9063.  You  are  not  aware,  perhaps,  that  a  similar  re- 
commendation was  made  in  the  preliminary  report  of 
this  Commission  ? — ^I  submitted  our  malts  to  analysts. 
They  have  been  certified  as  being  free.  We  did  not 
think  it  desirable  to  change. 

9064.  But  you  did  not  comply  with  this  recommenda- 
tion. I  understand  you  were  not  aware  of  it  until 
many  months  afterwards? — Exactly. 

9065.  As  I  understand  you  the  novelty  in  the  con-  Constraetion 
struction  of  your  kiln  was  not  originally  aimed  against  of  kUn. 
arsenic  ? — No.    I  do  not  think  it  was  known  at  tHe 
time. 

9066.  But  you  think  it  happens  to  exclude  arsenic 
now  that  that  danger  is  known  ? — Exactly. 

9067.  The  novelty  is  in  two  directions  :  first  that  yoa 
have  three  floors  instead  of  one  ;  and  secondly,  what 
you  call  the  dust  chamber  ? — Yes. 

9068.  Is  the  dust  chamber  to  be  regarded  as  peculiar 
to  your  kiln.  Is  there  not  something  corresponding  to 
that  dust  chamber  in  almost  every  malt  kiln? — ^The 
ordinary  kiln  has  simply  a  plate,  a  disperser  under- 
neath the  floor. 

9069.  What  do  you  claim  for  your  kiln  more  than  an 
increased  degree  of  that  dispersing  plate  ? — By  the  hot- 
air  chamber. 

9070.  Is  not  the  hot-air  chamber  common  to  all  ? — ^It 
is  arched  over  the  fires. 


9071.  Does  it  amount  to  this,  that  instead  of  the 
ordinary  bafSe  plate  you  have  a  special  baffle  plate? — 
No,  it  is  not  a  plate ;  it  is  bricked  over. 

9072.  Of  whatever  matterial,  does  it  not  amount  to 
this,  that  in  your  kiln  the  ordinary  baffle  plate  is 
enlarged  and  has  a  different  shape  P — It  entirely  covers 
the  whole  of  the  fires. 

9073.  A  hxige  biaffle  ,p(late  can  easily  cover  the  whole 
of  the  fire,  but  does  it  amount  to  more  than  a  baffle 
plate  ? — I  think  it  does. 

9074.  Wni  you  explain  in  what  way? — ^By  being 
covered,  by  being  bricked  and  arched  over,  the  floor  is 
covered  entirely,  and  I  do  not  think  it  is  by  a  plate 
altogether. 

9075.  Do  you  suggest  that  by  reason  of  it  being  larger 
and  of  its  shape  and  position  it  intercepts  more  of  any 
arsenic  dust  and  fumes  than  an  ordinary  baffle  plate 
would  ? — I  should  say  so. 

9076.  But  you  admit  that  arsenic  does  pass  by  it  and 
gain  access  at  all  events  to  the  lower  parts  ? — In  very 
small  quantities. 

9077.  Truly,  but  some  arsenic  is  passed  ? — Certainly. 

9078.  Has  the  arsenic  which  is  found  on  the  girders 

at  the  top  also  passed  that  baffle  plate  ? — ^I  should  say  so. 

9079.  I  gather  from  the  sketch  here  that  it  must  do  ? 
— Certainly. 
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9080.  So  that  all  you  claim  for  this  is  that  its  con- 
struction is  such  as  to  intercept  more  of  the  arsenic  dust 
and  fumes  ? — Yes. 

9081.  But  not  by  any  means  to  intercept  all  ? — No. 

9082.  I  umdeirsltainid  ftniotiheT  peouliiiarity  in  your  works 
is  that  the  malt  is  brushed  twice?— Yes. 

9083.  TJi'ait  has  beiem  always  your  piracti<>e  ? — ^Yes. 

9084.  Is  tihatt  am  inTOrdiaiH©  piracitdioe  of  yours? — Ye^a. 
It  has  been  since  the  kilns  were  erected. 

9085.  Woiuild  you  say  it  was  wrong  to  omit  brufiihing 
in  the  case  of  any  malt  ? — I  should,  at  the  present  time. 


9086.  By  reaisoni  of  tflie  danger  of  aajsenic  ? — ^Yes. 

9087.  (Professor  Thorpe.)  Why  do  you  meam  at  tie 
present  time? — Since  the  arsenic  scare. 

9088.  But  you  db  not  contemplate  reverting  to  the 
old  state  of  things.  When  you  say  "  at  the  present 
time,"  you  mean  in  the  light  of  present  information 
that  it  would  be  wrong  to  omit  it  ? — Certainly. 

9089.  But  with  the  idea  of  continuing  to  practice  ill 
— Certainly.  We  have  had  it  always,  and  should  not 
now  alter  our  system. 
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9090.  (Chairman.)  You  are  Medical  Officer  of  health 
to  the  Borough  of  Halifax? — I  am. 

9091.  We  have  had  your  report  on  the  outbreak  of 

arsenical  poisoning  in  the  borough  ? — Yes. 

9092.  AjDd  you  have  seem  Mir.  Hammomd  Saniith-'s 
draft  report  ? — have. 

9093.  As  regarrds  the  (points  raised  by  the  last  .witness, 
can  you  say  whether  tne  man  VVhalan  was  a  reguia? 
customer  at  the  York  Inn,  supplied  by  Messis 
Whitaker? — That  is  my  infoi-mation. 

9094.  From  trustworthy  information  or  conjecture? 
— I  think  trustworthy.  It  was  obtained  by  my  food  in- 
spector, and  obtained  not  only  from  the  man  himself, 
but  also  from  his  son  and  his  daughter. 

9095.  Can  you  say  from  enquiries  whether  the  man 
Marsden  frequented  one  or  more  of  Messrs.  Whitaker's 
houses  ? — The  man  Marsden  frequented  a  house  which 
was  not  a  tied  house,  which  was  supplied  at  the  time  by 
Messrs.  Whitaker.  The  same  house,  the  "  Moor  Cock," 
had  been  also  supplied  partially  by  another  brewery. 

9096.  In  your  report  you  deal  with  the  eight  cases 
Mr.  Hammond  Smith  dealt  with,  and  appear  to  liave 
come  to  the  same  com;clusion  ? — Yes. 

9097.  But  there  are  other  cases  which  we  have  not 
heard  of  so  far.  What  were  they,  and  from  whence  did 
these  additional  cases  obtain  their  beer? — Case  No.  8 
in  my  report  is  a  case  which  was  received  into  the  Poor 
Law  Hospital,  the  same  hosipital  as  the  cases  were  ad- 
mitted to,  whidh  Mr.  Smith  saw.  The  case  was  received 
on  March  1st  complaining  of  symptoms  which  there  is 
not  the  slightest  doubt  were  due  to  arsenical  poisoning. 
He  had  been  in  the  habit  of  drinking  Messrs.  Whitaker's 
beer,  Messrs.  Alderson's  beer,  Messrs.  Stocks'  beer,  and 
also  had  beer  from  Mr.  Swift,  of  the  "  Cross  Keys."  The 
next  case  was  a  private  patient,  which  I  omit,  as  you 
have  already  received  a  report  about  it  from  Mr.  Ham- 
mond Smith.  Then  there  is  private  patient  B.  C. , 
which  was  not  a  particularly  well-marked  case,  but  a 
slight  case.  Still,  on  examination,  when  I  saw  this  ca.se, 
which  was  reported  to  me  privately  and  confidentially 
by  a  medical  man,  I  quite  thought  it  was  a  case  of 
arsenic  poisoning.  This  patient  had  her  beer  from  a 
house  or  shop  belonging  to  Messrs.  Whitaker.  Private 
patient  C.  D.  in  my  report,  also  a  female,  was,  I  think, 
an  undoubted  case.  'Tliere  was  more  pigmentation  in 
this  case  than  in  the  previous  case.  She  had  been 
drinking  beer  supplied  by  Messrs.  Alderson  and  Messrs. 
Whitaker.  Private  patient  D.  E.  was  an  undoubted 
well-marked  case,  and  he  had  been  having  his  beer  from 
the  same  places,  Messrs.  Alderson  and  Messrs. 
Whitaker.  There  has  been  also  admitted  within  the  last 
few  days  another  case  of  a  female,  Elizabeth  Marshall, 
who  is,  I  consider,  a  well-marked  case.  She  practically 
has  all  the  symptoms  of  arsenical  poisoning.  She  tells 
me  that  up  to  twelve  months  ago  she  never  tasted  drink 
of  any  kind,  and  about  twelve  months  ago  she  went  to 
live  as  servant  at  a  house  called  the  "  Duke  of  Leeds," 
evidently  her  intemperance  began  when  she  went  to  the 
public-house.  She  lived  at  that  house  for  six  months, 
and  had  also  beer  from  a  house  called  the  "Malt 
Shovel."  She  had  been  drinking  whisky  as  well  in 
considerable  amount  recently.  The  "  Malt  Shovel  "  be- 
longs to  Messrs.  Webster.  The  "  Duke  of  Leeds  "  be- 
longs to  Messrs.  Bentley  and  Shaw,  Lockwood  Brewery, 
Huddersfield.  Those  are  all  the  cases,  thirteen  cases 
in  all. 

9098.  (Sir  WiUiam  Hart-Dyke.)  I  think  you  say  in  your 

report,  after  quoting  certain  results  on  page  13  :  "  The 
above  results  certainlj'^  pr(  ve  beyond  any  doubt  that 
there  Avas  arsenic  present  in  the  beer  sold  in  Halifax, 


e-nd  in  several  cases  the  amount  found  was  dangerous  in 
quantity."  What  should  you  define  as  a  "dangerous 
quantity"  of  arsenic  either  in  malt  or  in  the  finished 
inE.terial  ? — I  think  when  we  come  to  l-50th  of  a  grain 
it  is  certainly  dangerous.  I  think  no  more  than  1-lOOth 
of  a  grain  ought  to  be  allowed. 

9099.  You  describe  anything  between  1-50  and  1-lOOth 
of  a  giain  as  negligible  ? — I  should  not  like  to  do  so  . 

9100.  Do  you  think  that  where  a  man  was  an  excessive 

beer  drinker,  constantly  imbibing  beer,  anything  be- 
tween l-50th  and  1-lOOth  of  a  grain  in  such  beer  would 
affect  his  health  materially,  or  cause  the  symptoms  such 
as  you  describe  in  one  or  two  paJbienits  ? — In  some  people. 
In  persons  who  were  susceptible  to  the  poison  of  arsenic 
it  might  do. 

9101.  You  are  aware  that  the  last  witness  referred  to 
the  difference  in  the  results  of  analyses  for  the  detection 
of  arsenic  ? — Yes. 

9102.  You  refer  to  that  yourself  in  your  report  ? — ^Yes, 

but  only  with  regard  to  beer. 

9103.  You  consider  it  is  more  difficult  to  ascertain 
with  accuracy  the  quantity  of  arsenic  there  might  be  in 
beer  than  if  you  were  examining  malt? — Of  course,  I 
am  not  an  analytical  chemist. 

9104.  Quite  so  ;  but  you  refer  to  this  in  your  report  ? 

— I  have  one  or  two  ideas  upon  it  which  I  have  put  in 
tliis  report.  Those  ideas  have  occurred  to  me  as  the 
result  of  certain  analyses  which  have  been  supplied  to 
me.  For  instance,  yeast  takes  up  a  considerable  quan- 
tity of  arsenic. 

9105.  With  much  greater  facility  than  other  ingre- 
dients?— Yes.  The  beer  drawn  from  the  bottom  of  the 
cask,  if  taken  from  the  cask,  and  I  think  when  beer  is 
rapidly  drawn  off  from  the  bottom  of  the  cask  a  larger 
amount  of  yeast  cells  are  likely  to  get  in  the  second 
and  third  sample  than  the  first  sample  taken  out,  espe- 
cially when  you  get  near  the  bottom  and  when  the  cask 
is  tilted. 

9106.  You  think  that  if  a  customer  goes  to  a  public- 
house  \ery  thirsty  and  happens  to  have  a  glass  of  beer 
from  the  bottom  of  the  cask  he  would  run  a  graver  risk 
from  arsenical  poisoning  than  the  more  fortunate  cus- 
tomer who  ai-rived  at  the  beginning  of  a  new  cask? — I 
do  not  say  he  would  get  sufficient  in  the  single  drink  to 
do  any  injury.  I  only  make  that  suggestion  in  regard  to 
the  variation  in  the  analysis.  With  regard  to  malt,  I  take 
it,  that  vapours  of  arsenic  are  liable  to  pass  through 
certain  parts  of  the  kiln  floors,  and  in  that  way  samples 
will  vary  taken  from  various  parts  of  the  kiln  floor. 

9107.  You  put  two  points  in  your  report  where  you 
say  that  the  great  difficulty  of  analysis  arises  probably 
from  the  difference  in  the  methods  used.  That  is  rather 
a  wide  term,  is  it  not?  If  there  is  a  difference  in  the 
methods  used  for  analysis  there  will  be  very  divergent 
results,  will  there  not? — I  have  had  some  experience  of 
that.  Our  borough  analj^st  has  been  using  Reinsch's 
test  up  to  a  little  time  ago,  and  I  find  that  other  analysts 
have  been  using  other  tests. 

9108.  And  then  when  it  comes  to  the  final  result  of 

the  analysis,  after  all,  it  is  a  question  of  estimate  where 
these  very  minute  quantities  have  to  be  ascertained  ? — 
That  is  so. 

9109.  They  are  practically  ascertained  at  the  end  by 
estimate  ? — Yes,  by  judgment. 

9110.  Therefore  a  certain  amount  of  conjecture  nruBl 
come  into  the  analysis  ? — There  is,  of  course,  an  e;n'Oi" 
of  judgment  to  allow  for. 
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9111.  But  whatever  difficulties  there  might  be  as 
regards  analysis,  I  suppose  you  wish  the  Commission,  to 
understand,  speaking  as  a  medical  man,  that  you  have 

  no  doubt  whatever  in  regard  to  these  symptoms? — Not 

llAprill902.  the  slightest  doubt. 

~  9112.  In  the  case  of  one  or  two  of  these  patients  you 

have  no  doubt  whatever,  speaking  as  a  medical  man, 
that  these  symptoms  proceeded  direct  from  arsenical 
poisoning,  whether  to  a  smaller  or  a  greater  extent? — 
I  have  no  doubt  about  it. 

9113.  You  refer  later  in  your  report  to  other  analyses 
which  were  taken  with  regard  to  beers  which  were 
brewed  after  these  occurrences.  Your  report  deals  on 
page  15  with  the  analytical  results  of  certain  samples 
of  malt  taken  ? — ^Yes.  I  am  referring  to  the  malts  there. 
These  are  analyses  of  malts. 

9114.  But  with  regard  to  this  malt,  were  these  samples 
malted  after  the  deaths  had  taken  place  which  led  you 
to  the  enquiry  ? — I  could  not  give  the  exact  dates  when 
these  were  malted,  but  all  these  malts  are  this  season's 
malts. 

9115.  But  they  have  borne,  I  presume,  a  severe  test 
of  analysis  ? — They  were  tested  by  Mx.  Bichardison,  of 
Bradford. 

9116.  But  they  show  an  infinitesimal  quantity? — 
Very  small  quantities. 

9117.  A  negligible  quantity? — A  negligible  qiiantity. 

9118.  That  is  to  say,  rhey  eitlier  show  on  analysis 
that  there  was  no  arsenic  whatever  in  these  samples 
or  the  quantities  in  each  case  were  of  a  negligible 
character? — That  is  so. 

9119.  Would  tbat  rather  lead  you  to  this  conclusion, 
that  in  the  case  of  these  patients  mentioned  in  your 
report  if  the  poisoning  took  place  it  was  rather 
through  carelessness  in  the  cleaning  of  malt?— No,  I 
think  the  conclusion  they  point  to  rather  is  that — and 
from  information  we  got  through  our  investigations — ■ 
they  arose  from  beers  which  were  brewed  from  older 
malt — the  previous  season'.s  malt. 

9120.  But  my  point  is  this,  that  there  were  two 
classes  of  specimens,  if  I  may  so  term  it? — These  are 
all  new  malts. 

9121.  Yes,  but  the  beer  from  which  the  patients 
suffered  was  brewed  from  the  older  malts  7 — Yes.  And 
unfortunately  we  were  unable  to  secure  samples  of 
these  malts.    I  was  unable  to  secure  a  single  sample. 

9122.  In  that  case  you  could  only  analyse  the  beer  ? 
— Yes,  only  the  beer. 

9123.  Surely  you  must  have  in  your  mind  how  this 
arsenic  appeared  in  the  beer?  The  question.  I  aim 
putting  to  you  is.  Are  you  of  opinion  that  this  beer  was 
contaminated  by  arsenic  through  the  medium  of  malt  ? — 
That  is  my  opinion. 

9124.  Do  you  not  also  cou.sider  that  there  was  not 
sufhcient  care,  for  instance,  in  the  fuel  used  for  this 
malt :  that  there  was  some  carelessness  with  regard  to 
the  use  of  fuel,  picking  it,  examining  it  before  use, 
or  the  class  of  fuel  used  :  some  carelessness  wliich  con- 
taminated this  malt? — ^Yes ;  I  think  gas  coke  was 
chiefly  used  during  the  previous  season's  malting. 

9125.  Do  you  think  the  use  of  gas  coke  was  really 
the  cause  of  it? — I  think  so. 

9126.  As  these  other  .samples  were  taken  subse- 
quently, do  you  not  think  it  was  the  greater  care  taken 
which  produced  those  samples? — That  is  the  only 
opinion  that  one  can  come  to. 

9127.  Very  well,  then.  Is  not  the  result  in  your 
mind  at  this  moment,  after  all  these  investigations, 
that  care  in  the  use  of  fuel  or  as  regai-ds  the  class  of 
fuel  used  should  be  taken  in  the  future  ? — ^Yes  ;  greater 
care  should  be  taken  in.  regard  to  the  fuel  in  the 
future,  certainly. 

9128.  (Chairman.)  Have  you  known  of  any  arsenical 
poisoning  in  Halifax  attiibuted  to  beer  before  this  out- 
break ?— I  saw  during  the  Manchester  scare  one  or  two 
cases,  I  cannot  remember  which,  in  the  workhouse 
during  that  scare ;  and  I  also  heard  there  were  one 
or  two  cases  in  private,  but  the  doctors  at  that  time 
refused  to  give  me  the  names,  so  that  I  was  unable  to 
see  them,  and  of  course  could  not  investigate  the  cases 
myself. 

9129.  r)etween  the  Manchester  scare,  and  this  recent 
outbreak  in  Halifaoi,  had  you  any  reason  to  expect 
that  prejudicial  quantities  of  arsenic  might  be  present 
in  the  Halifax  beer  ? — No  reason  whatever. 
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9130.  Have  you  any  results  to  give  on  the  experi-  J^ecch,  yi.v.^ 
ments  mentioned  on  page  20  of    your  report? — Mr.  D-P-H. 
Buckley,  the  managing  director  of  Messrs.   Webster  ^^j^  rill902 
and  Company,  kindly  had  erected  for  me  a  small  ex-        ^  ^ 
perimental  kiln  at  his  maltings,  and  I  have  made  a 
few  experiments  on  that  kiln  with  the  able  assistance  ^^^permients. 


of  Mr.  Heard,  their  head  brewer,  who  was  a  great  help  j^y^ 
to  me  in  the  matter,  but  unfortunately  I  have  been  so 
busy  during  the  last  few  months  that  I  have  not 
carried  out  the  number  of  experiments  I  hoped  to  do. 
1  have,  however,  cai-ried  out  four  experiments.  In  the 
first  experiments  ordinary  gas  coke  was  used,  and  the 
malt  was  placed  upon  the  kiln  in  a  very  wet  condition. 
The  aiialysis  of  the  first  malting  is  as  follows  :  Firstly, 
unbrushed  malt  was  found  by  Mr.  Richardson  to  con- 
tain l-355th  grain  of  arsenic  per  lb.  ;  the  brushed 
malt  of  the  same  malting  l-285th  of  a  grain  per  lb. 

9131.  (Chairman.)  That  is  rather  more  than  the  un- 
brushed?— Yes.  We  shall  see  directly  how  it  comes 
about.  In  No.  2  experiment  the  malt  was  hand  dried, 
and  put  on  to  this  small  kiln  practically  dry.  On 
analysis  it  was  found  unbrushed  to  contain  l-200th  of 
a  grain  of  .arsenic  per  lb.  The  brushed  malt  was  iounci 
to  contain  l-230th  grain  of  arsenic  per  lb.  Both  these 
samples  were  malted  with  ordinary  gas  coke — Halifax 
gas  coke.  The  next  two  samples  were  also  malted  with 
HaMfax  gias  coke,  but  I  arsenicated  the  coke  with  a 
smali  qu*n(tlilby  of  lansiemnate  of  sodium,  and  I  arseni- 
cated the  coke  as  evenly  as  I  possibly  could  from 
judgment.  The  first  experiment,  again  very  wet  malt, 
was  applied  to  the  kiln,  and  on  analysis  that  gave 
l-9th  of  a  gi'ain  of  arsenic  per  lb.  The  same  malt 
brushed  on  analysis  gave  l-8th  of  a  grain  per  lb.  In 
Experiment  4,  with  the  same  coke  and  arsenicated,  as 
far  as  one  can  judge  exactly  the  same,  the  malt  was 
put  on  dry,  exactly  as  in  the  second  experiment,  and 
on  analysis  it  gave  l-18th  of  .a  gi-ain  of  arsenic  per 
lb.  unbrushed,  and  brushed  it  gave  l-24th  of  a  grain 
per  lb. 

9132.  (Sir  William  Hart-Dyke.)  It  was  an  ordinary 
kiln,  I  suppose? — ^No,  an  experimental  kiln. 

9133.  (Profcs-wr  Thorpe.)  How  did  its  construction 
differ? — We  put  in  two  floors  really,  but  it  was  only 
the  upper  floor  we  used,  so  that  the  space  between  the 
lower  floor  and  the  upper  floor  might  act  as  a  sort  of 
distributing  chamber. 

9134.  (Sir  William  Hart-Dyke.)  But  the  fumes  were 
direct  ? — Yes  ;  the  fumes  went  direct  through  the  malt 
straight  from  the  fuel. 

9135.  There  was  uo  check  p — No  check  except  this 
chamber  between.  Both  floors  were  made  of  perforated 
tiles,  so  that  the  fumes  went  direct  through.  In  the 
bi-usheJ  malt  of  No.  2  experiment,  and  the  brushed 
malt  of  No.  4  experiment,  I  removed  the  husk  of  a 
small  quantity  of  each,  and  submitted  them  to  Mr. 
Richardson  for  analysis.  The  grain  after  the  removal  of 
the  husk  gave  these  results :  From  the  brushed  malt  of 
No.  2  exi>eriment,  l-300th  of  a  grain  of  arsenic  per  lb.  ; 
from  the  brushed  malt  of  No.  4  experiment,  l-210th 
grain  of  arsenic  per  lb.  That  showed  that  arsenic  does 
even  penetrate  the  centre  of  the  malt,  but  it  is  chiefly 
deposited  in  the  husk. 

9136.  (Chairman.)  All  thiat  is  in  the  hiusk  is  removed 
by  brushing,  or  can  be  removed  by  brushing? — No.  It 
is  a  very  tedious  process  removing  the  husks. 

9137.  So   that   brushing  does  not  remove  all  the 
arsenic  from  the  husk  ? — No,  I  think  not. 

9138.  And,  of  course,  it  does  not  remove  arsenic 
from  the  core? — ^No,  not  from  the  interior.  I  was 
rather  astonished  at  these  experiments.  I  expected  to- 
find  that  the  wet  malt  would  take  up  more  arsenic 
than  the  dry  malt.  These  expea-iments  are  too  few  to 
dogmatise,  but  I  expected  the  wet  malt  to  take  up 
more  arsenic  than  dry  malt.  In  the  first  two  experi- 
ments made  with  ordinary  coke  the  dry  malt  took  up- 
rather  more  arsenic  than  the  wet  malt,  but,  of  course, 
ordinary  coke  may  vary ;  there  might  be  more  arsenic 
in  one  lot  of  coke  used  than  in  the  other,  lalthough  it 
was  from  the  same  bulk.  But  in  the  second  pair  of 
experiments  I  think  the  coke  was  practcially  the  same,, 
as  far  as  I  could  judge.  The  dry  malt,  hand-dried  and 
practically  dry  before  being  put  on  the  kiln,  took  up 
only  half  the  amount  of  arsenic  that  the  wet  malt  did. 
The  wet  malt  when  brushed  seemed  to  show  more 
arsenic  than  unbrushed.  The  dry  malt  shows  rather 
less  arsenic  after  it  is  brushed  than  before  being 
brushed.  Mr.  Richardson  made  analyses  of  the  culms 
from  the  third  and  fourth  lots  of  malt.    The  culms 
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J.  T.  from  the  malt  in  the  third  experiment  gave  7-20th  of  a 
h,  M.D.,  grain  per  lb.,  which  is  rather  over  l-3rd  of  a  grain  j)er 
P.H.  lb.  The  culms  in  the  malt  of  the  fourth  exi^eTiment 
gave  l-26th  of  a  grain  per  lb. 

9139.  {Chairman.)  Bctw  do  you  account  for  the 
greater  difference  ? — In  the  one  case  the  malt  was  very 
wet  when  it  was  put  on  the  kiln,  and  in  the  second  case 
the  malt  was  dry  when  it  was  put  on  the  kiln.  The 
culms  of  the  dry  malt  took  up  less  arsenic  than  the 
culms  of  the  wet  malt.  Mr.  Richardson  says  :  "  No.  7 
culms  gave  an  unexpected  result  (No.  7  is  the  culms  of 
the  dry  malt)  as  they  contained  a  trifle  less  arsenic 
than  the  brushed  malt,  and  yet  I  liave  no  doubt  as  to 
the  result.  It  is  possible  that  in  some  cases  the 
culms  may  not  take  up  any  more  arsenic  than  the 
grains  themselves."  Then  he  says,  "  I  think  1  can 
account  for  the  slight  difference  in  the  result  of  the 
analyses  of  the  malts.  At  the  bottom  of  the  packet 
containing  the  malt  I  have  found  a  quantity  of  the 
culms  which  seem  to  have  broken  off,  and  settled  to 
the  bottom  ;  and  it  will  interest  you  to  know  that  in 
No.  5  malt  (the  malt  of  the  third  experiment)  the 
culms  contain  "28  gra.in  of  arsenic  per  lb.,  and  this, 
as  you  will  allow,  is  a  very  large  quantity ;  and  it 
would  seem  to  be  very  difficult  to  mix  these  culms  with 
the  malt  grains  so  as  to  make  an  average  sample  in  a 
small  way."  I  take  it  from  what  Mr.  Richardson 
says,  the  reason  why  the  brushed  malt  in  the  third 
experiment  contains  more  arsenic  than  the  unhrushed 
was  because  the  culms  contain  an  excessive  amount  of 
arsenic. 

9140.  {Professor  Thorpe.)  Before  you  pas,s  to  another 
point  may  I  ask  whether  steps  were  taken  to  ascertain 
that  the  barley  itself  was  free  from  arsenic  ? — No.  I 
did  not  take  any  steps  to  see  that.  As  far  as  I  under- 
stand, it  was  the  same  barley  in  each  case  t^hat  was 
used.  These  experiments  were  all  done  in  the  course 
of  a  few  days.  These  would  be  two'  malfcings  of  the 
firm.  The  malt  was  taken  from  the  ordinary  ger- 
minating floors  of  the  malt  kiln,  and  No.  1  and  No.  2 
experiments  would  be  exactly  from  the  same  malting, 
and  No.  3  and  4  from  tlie  same  malting. 

{Mr.  Buckley.)  Our  barley  was  examined  before  it  was 
malted. 

9141.  {Sir  William  Church.)  Your  experiments  would 
lead  us  to  think  that  brusliing  is  not  so  great  a  safe- 
guard as  the  last  witness,  for  instiance,  wished  us  to 
oondude  1 

{Witness.)  Of  course  these  experiments  are  only  a 
few  in  number,  and  I  should  not  like  to  dogmatise^  upon 
the-n,  but  these  experiments  seem  to  dndioate  that. 

9142.  With  regard  to  the  first  experiment  with  the 
wett  malt  in  which  the  culms  took  up  so  much,  they 
would  make  a  very  much  closer  filter  bed  when  they 
were  wet  and  swollen  than  di-y  malt? — ^They  would, 
and  also  I  should  think  any  arsenic  that  was  present 
would  more  readily  penetrate  the  soft  culm  thanl 
the  hard  dry  one. 

9143.  Could  you  tell  us  what  the  temperature  of  the 
escaping  fumes  would  be  from  the  green  malt  in  these 
experimenJts  ? — I  should  think  nearly  200°. 

{Mr.  Buckley.)  Albout  200°. 

9144.  {Sir  William  Church.)  After  having  passed 
thrxxgh  the  malt  ? 

{Wifne.t.s.)  No.  The  thermometer  in  the  malt  showed 
from  150O  to  200°,  I  believe. 

9145.  You  are  not  a  professed  chemist? — No,  I  am 
not. 

9146.  Might  I  jufit  ask  you  a  question  or  two  upon 
your  report  ?  Did  you  see  McNuMy  during  life  1 — I  did 
not. 

9147.  Were  you  present  at  the  inquest  — I  was. 

9148.  You  setid,  "Dr.  Woodyatt  was  examined,  and 
gave  it  as  his  opinion  that  the  deceased  had  not  suffered 

ce.  from  arsenical  poisoning,  and  did  not  die  from  the 
effects  thereof."  Are  you  quite  certain  of  that? — That 
was  the  impression  I  gathered  from  his  evidence. 

9149.  What  I  gathered  was  that  it  seems  to^  me  Dr. 
Woo'dyatt  mig'ht  have  said  the  man  did  not  die  from 
arsenical  poisoning,  but  .that  would  not  be  any  reason 
why  the  man  was  not  suffering  from  it.  A  man  need 
not  necessarily  die  from  the  poisoning  ;  he  might  die 
from  something  else  ? — That  was  what  I  really  gathered 
from  his  evidence. 


9150.  What  I  want  to  be  clear  of  is  that  he  gave  his    j,/,..  j  'j' 
opinion  that  the   deceased   had   not   suffered    from  Ncech,  m.d., 
arsenical  poisoning? — ^Perhaps  it  ought  to  have  been,  d.p.h. 
"did  not  suffer  at  the  time."   

9151.  Or,  put  it  in  another  way,  your  impression  was  ^P"'  '902. 
that  Dr.  Woodyatt's  evidence  went  to  show  tha<t  he  did 

not  think  the  man  had  at  any  time  suffered  from  arseni- 
cal poii^on  ing  ? — At  that  time.  At  the  time  while  he  was 
under  his  care  that  was  the  impression.  That  was  the 
impression  I  gained,  and  the  impression  I  intended  to 
convey  here. 

9152.  What  were  his  grounds  for  coming  to  that  con- 
clusion?— I  understand  his  gmunds  were  the  conditions 
he  found  on  the  post-mortem  examination,  which  ai-e 
given  in  the  appendix  to  my  Report.  He  thought  the 
pigmentation  was  not  due  to  arsenic  in  this  case.  I 
remember  he  stated  that. 

9153.  Did  he  explain  the  condition  of  the  heart? — 
Yes. 

9154.  What  did  he  consider  it  was  due  to  ?  You  will 
see  in  the  appendix  you  say  the  heart  was  dilated  and 
very  flabby?— He  admitted  that. 

9155.  His  opinion  was  that  the  bronchitis  which  ap- 
parently was  what  killed  the  man  was  not  connected 
with  his  general  sate  of  health  which  might  have  beeJi 
produced  by  arsenic  ? — ^I  do  not  think  he  considered 
his  general  state  of  health  was  due  to  arsenic.  Thai, 
was  my  impression.  He  did  not  say  it  was  not,  but 
only  gave  it  as  his  opinion. 

9156.  Did  you  see  Thomas  Lee? — I  did.    I  have  some  l>ee"s  ca.se, 
photographs.     {Photographs  shown.)    The  dark  man  is  Dr.  Wood- 
Thomas  Lee,  and  the  other  is  put  by  the  side  of  him  to  yatt's 
show  the  difference  between  the  two.  evidence. 

9157.  {Chairman.)  Was  he  dark  all  over  like  a  negro? 
—Yes. 

9158.  Is  that  exaggerated  in  the  photograph  ? — I  do 
not  think  so.  When  I  first  saw  him  he  was  practically 
as  dark  as  that. 

9159.  And  the  darkening  is  pigmentation  all  over? — 
Yes. 

9160.  {Sir  William.  Church.)  In  the  case  of  Thomas 
Lee,  did  you  attend  the  coroner's  inquest  ? — I  did. 

9161.  Dr.  Woodyatt  in  that  case  was  of  opinion  that 
death  was  not  caused  by  arsenic  ? — ^He  was  ;  but  he 
admitted  that  the  man  was  suffering  from  arsenical 
poisoning  on  his  admission  to  the  hospital. 

9162.  That  is  the  point  I  wanted  to  draw  out.  You 

do  not  know  whether  he  admitted  that  in  the  case  of 
McNulty  ? — ^I  do  not  know. 

9163.  But  he  did  not  question  it  in  the  case  of  Lee? 
He  only  questioned  whali  was  the  immediate  cause  of 
death.  He  did  not  question  that  Lee  suffered  from 
arsenical  poisoning  ? — No' ;  he  admitted  that. 

9164.  But  he  was  of  opindon  that  recent  pneumonia 
was  the  actual  cause  of  death  1 — That  was  his  opinion. 

9165.  There  is  no  reason  why  pneumonia  should  not 
occur,  is  there,  in  arsenical  poisoning? — I  think  it  is 
very  liable  to  occur. 

9166.  Ls  it  wiitJiin  yourr  own  knawiledge  that  with  cases 
of  ar.senical  poisoning  the  actual  cause  of  death  has  been 
pneumonia  ? — Not  from  observation,  but  only  from 
reading. 

9167.  You  did  not  see  any? — I  have  only  seen  actual 
post-moi'tems  in  these  cases  at  Halifax.  I  have  read 
the  accounts  of  the  Manchester  cases. 

9168.  Could  you  tell  us  wfhetiheT  you  know  what  Dr.  Other  inlir- 
Woodyatt's  opinion  was  of  the  other  cases,  Louisa  niary  cases, 
Lowry  ? — ^Louisa  Lowry  is  not  Dr.  Woodyatt's  case.  It 

belongs  to  the  other  visiting  medical  oflicer,  Dr.  Shaw. 
This  case  was  shown  to  our  Medical  Society  as  a  case  of 
arsenical  poisoning,  so  that  I  take  it  he  must  have 
a  definite  opinion  with  reference  thereto.  {Photograph 
slioivn.) 

9169.  Nancy    Wilkinson   was    not    Dr.  Woodyatt's 
patient  ? — ^No,  but  I  think  it  was  an  undoubted  case. 

9170.  And  Shearing  was  not  Dr.  Woodyatt's  patient  ? 
— Yes  ;  Shearing  was  his  patient.  The  same  thing 
happened  with  regard  to  Shearing.  He  showed  it  at 
our  Society  as  a  case,  so  that  I  take  it  hei  has  made  up 
his  mind  it  is  a  case. 

9171.  Did  you  see  Marsden  yourself? — I  did. 

9172.  Were  you  of  opinion  that  he  was  suffering  trom 
arseiiial  poisoning? — ^I  was. 
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9173.  He  is  uow,  I  think,  discharged  from  the  hos- 
pital ? — Yes  ;  I  do  not  know  where  he  is  r.ow. 

9174.  Did  you  see  Whalan  ? — I  did. 

9175.  Was  it  your  opinion  that  he  was  suffering  from 
arsenioil  poisoning? — It  was.  T/iot  is  the  man.  {Photo- 
graph shown.) 

9176.  W'lialaii  is  now  dead? — ^Yes. 

9177.  There  was  no  coroner's  inquest  upon  him,  was 
there  No. 

9178.  You  had  no  doubt  Whalan  was  suffering  from 
arsenical  poisoning  ? — -No  doubt  at  all. 

9179.  Do  you  Imow  what  Dr.  Woodyatt  put  on  liLs 
cei-bifioate  ?— Pernicious  anaemia.  Of  course  the  man 
suffered  from  anaemia,  but  I  have  aiscei-tained  that  Dr. 
Hodgson  carefully  examined  the  blood  on  several  occa- 
sions and,  while  the  blood  gave  indications  of  aniBm,ia, 
it  did  not  of  pernicious  anaemi-a.  There  was  not  the 
irregularity  m  shape  of  the  blood  coiti)usc1i!s,  ana  the 
blood  corpuscles  formed  very  good  rouleaux.  I  think 
that  IS  an  indication  rather  againsit  pernicious  anaemi;!. 

9180.  The  symptoms  of  arsenical  poisoning  and  those 
of  pernicious  aniemia  are  very  similar  in  many  ways?— 
Yes.  But  as  far  as  my  investigations  go,  and  I  have 
only  investigated  the  blood  conditions  of  these  cases 
with  Dr.  Hodgson.  I  have  seen  his  specimens,  and  as 
far  as  my  expHrieuce  of  these  cases  go  the  blood  cor- 
puscles formeu  rouleaux  very  freely,  which  does  not 
happen  in  pernicious  anaemia. 

9181.  Was  there  amy  determination  made  in  the 
amount  of  haemoglobin  ?— Yes,  Dr.  Hodgson  has  done 
tliat,  but  I  did  not  bring  the  figures. 

9182.  Were  you  of  opinion  that  the  coroner  ought  to 
have  had  an  inquest  on  Whalan?— A  difficulty  arises 
when  a  medical  man  has  given  a  certificate  ;  I  should 
not  like  to  say  he  ought. 

9183.  Perhaps  I  ought  not  to  have  asked  that  question. 
Had  you  communicated  with  the  coroner  about  Whalan  ? 

 Yes,  I  saw  him.    I  believe  I  had  a  chat  with  the 

coroner  on  the  same  day  he  died. 

9184.  But  you  had  no  officia.1  communication? — No, 
nothing  official.  It  was  simply  an  unofficial  chat  I  had 
with  him. 

9185.  The  coroner  did  not  refer  to  you  officially  ? — ^No. 
The  onlr  time  the  coroner  referred  to  me  was  in  the 
case  of  McNulty,  the  firet  case.  He  officially  telephoned 
to  me,  and  gave  me  the  information  with  regard  to 
McNulty  and  the  other  cases  which  were  in  hospital. 

9186.  I  think  we  ought  to  have  it  on  the  Notes  ;  who 
is  the  coroner  now  ? — Mr.  Hill.  He  is  mentioned  in  the 
first  page  of  my  report. 

9187.  Is  he  a  medical  man  or  not  ? — A  lawyer. 

9188.  I  think  John  Whitehall  was  not  Dr.  Woodyatt's 
patient? — ^Yes,  he  was.  All  males  are  his  patients  in 
the  hospitals  at  present,  and  all  females  Dr.  Shaw's 
patients. 

9189.  Did  you  see  him  yourself  ? — Yes. 

9190.  Had  you  any  doubts  as  to  his  case? — No. 

9191.  (Chairman.)  Did  John  Whitehall  die?— No,  he 
is  not  dead  ;  I  believe  he  is  discharged. 

9192.  (Dr.  Whitelegge.)  In  your  experiments  did  you 
make  any  determinations  of  the  arsenic  in  the  dust  ? — 
No,  I  did  not. 

9193.  During  1901  were  any  samples  of  beer  taken  in 
Halifax  officially  for  analysis  under  the  Sale  of  Food  ana 
Drugs  Act? — ^I  believe  there  was  one  sample  taken,  but 
that  would  be  in  the  very  beginning  of  1901,  after  the 
official  samples  which  we  took  during  the  Manchester 
scare. 

9194.  Wihatt  date  would  those  samples  be  taken? — 'I 
am  sorry  I  cannot  give  you  the  date.  Unfortunately  I 
did  not  remember  to  bring  the  certificates  which  I  got 
from  the  analyst  in  those  cases. 

9195.  During  1901,  apart  from  any  samples  which  were 
taken  at  the  time  of  the  Manchester  outbreak,  Uiere 
■were  none  officially  taken  ?— None  at  all  that  I  am  aware 
of. 

9196.  Is  it  not  the  practice  to  take  samples  of  beer 
among  other  things  ? — I  had  never  taken  samples  of  beer 
prior  to  the  Manchester  .scare. 

9197.  I  am  speaking  now  of  the  period  since  the  Man- 
chester scfwe  ? — I  did  not  take  any  samples  during  the 
coarse  of  1901.    I  had  no  reason  to  suspect.    I  thought 
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with  everybody  else  that  with  Bostock  sugar  the  arsenic    Mr.  J.  T. 
scare  had  gone-    I  had  heard  that  malt  was  somewhat  Ncech,  m.d.,. 
liable  to  be  arsenical,  but  I  had  no  idea  whatever  that  d.p.h. 

Yorkshire  malt  was  more  specially  liable  than  any  other  

malt.  llAprill902. 

9198.  In  the  light  of  what  has  happened,  would  you 
propose  to  take  samples  of  beer  in  future  years  as  a 
matter  of  roufine  ? — ^Yes. 

9199.  Every  year  ? — Every  year. 

9200.  And  quite  apart  from  any  outbreak,  locally  or 
otherwise  ? — Yes,  certainly. 

9201.  After  the  Manchester  outbreak  did  you  receive 
.my  instructions  from  the  Local  Government  Board 
specially  bearing  on  the  question  of  arsenic  ? — I  think  we 
did  receive  a  circular,  but  I  do  not  remember. 

9202.  Will  you  tell  us  briefly  what  steps  you  took  as  Action  by 
Medical  Officer  of  Health  regai-ding  the  outbreak? — The  M.O.H., 
recent  outbreak  or  the  first  outbreak? 

9203.  The  recent  outbreak  ?— As  soon  as  I  became 
aware  of  the  existence  of  these  cases  in  Halifax  I  at;  ),gg(.  samples, 
onco  had  samples  of  beer  taken,  and  submitted  them  to  tuken. 
analysis. 

9204.  How  many  ? — In  the  first  lot  there  were  six,  and 
they  were  submitted  to  our  public  analyst,  whose  certi- 
ficates are  here.    He  reported  them  to  be  absolutely  Reports  by 
free.    The  six  were  taken  on  January  13.    Then  I  heard  public 
privately  that  a  certain  brewery  was  suspected,  and  I  analyst, 
had  samples  taken  of  those  beers. 

9205.  Are  these  certificates  in  the  ordinary  terms 
which  Mr.  Ackroyd  uses  ? — Those  are  the  ordinary  cer- 
tificates he  sends  in.  In  case  of  prosecution  he  makes 
out  a  specie.  1  certificate. 

9206.  You  understand  the  certificate  to  mean  absolute 
freedom  from  arsenic  ? — ^Yes,  in  those  cases. 

9207.  Beyond  taking  these  samples,  what  did  you  do  ? 
— On  January  17  there  were  three  other  samples  taken. 
On  January  18  two  others  from  this  suspected  house ; 
on  the  21st  three  more  ;  on  the  17th  two  more  from  the 
same  house  ;  on  January  20  a  further  one  from  the  sus- 
pected house,  and  four  others.  On  January  24  twelve 
samples  were  taken.  On  tTie  25th  two  from  the  same 
suspected  house  again. 

9208.  We  will  take  it  generally  you  took  a  number  of 
samples,  guided  by  such  clues  as  you  have,  and  submitted 
those  officially? — ^I  submitted  the  first  lot  to  Mr.  Ack- 
royd, and  he  found  in  one  sample  a  sublimate  of  some 
kind  which  he  could  not  say  was  arsenic  or  not,  and  I 
was  specially  suspicious  that  there  was  arsenic  in  this 
beer.  I  consulted  with  my  Chairman  and  the  Town 
Clerk,  and  we  submitted  samples  to  Mr.  Richardson,  of  Mj-  Kichard 
Bradford.  son's  reports 

9209.  So  that  you  took  samples  and  submitted  them 
for  examination  both  officially  and  unofficially? — ^Yes. 
This  was  just  after  McNulty's  case.  I  took  twelve 
official  samples,  which  I  did  not  know  what  to  do  with 
for  a  time. 

9210.  What  did  you  do  with  them  ? — •Eventually  I  sent 
them  to  Mr.  Allen  for  analysis.  I  was  rather  awkwardly 
placed  with  regard  to  our  public  analyst.  He  had  said 
there  was  no  arsenic  present  in  the  beer,  and  then  Mr. 
Richardson  sent  me  reports  showing  there  was  arsenic, 
especially  in  two  samples  I  sent ;  and  that  was  the  posi- 
tion of  matters. 

9211.  Did  you  send  the  same  samples  to  Mr.  Ackroyd  ? 

— Two  or  three. 

9212.  And  not  always  with  concurring  results  ? — Mr. 
Ackroyd  got  hold  of  a  more  recent  method  of  estimating 
arsenic.    I  sent  him  later  one  sample,  which  I  also  sent 
to  Mr.  Richardson,  and  Mr.  Richardson  reported  l-40th 
grain  and  Mr.  Ackroyd  l-60th  of  a  grain,  so  that  there  Mr.  Ack 
was  not  a  great  divergence.    I  sent  also  one  or  two  to  royd's  later 
Mr.  Allen,  and  also  to  Mr.  Ackroyd.    There  was  per-  report, 
haps  about  the  same  divergence,  or  perhaps  a  little  wider 
divergence  in  those  cases. 

9213.  Taking  it  generally  from  one  analysis  or  another, 
you  had  confirmation  of  the  presence  of  arsenic  ? — ^Yes. 

9214.  Did  you  report  it  to  the  Health  Oommittee? —  M.O.H'sre 
This  report  has  not  yet  been  submitted  to  the  Health  port  to  Towi 
Committee.    It  has  been  submitted  to  the  Chairman  of  Council 
the  Health  Comimittee. 

9215.  And  will  no  doubt  oome  before  the  Town  Council 
in  due  course  ? — ^Yes- 


mini:tes  of  evidkncf. 


41 


J.  T. 

M.D., 
.P.H. 

ji-il  1902. 


H.'s 
•ies 
Me 


facili- 


owers  to 
malt 

Food 

rugs 


9216.  Have  you  sent  a  copy  of  It  to  the  Local  Govern- 
ment Board  ? — I  have  not. 

9217.  Then  you  undertook  a  number  of  inquiries, 
which  you  mentioned  in  your  report,  inside  and  outside 
tlie  borough  ? — Yes. 

9218.  Did  you  meet  with  any  difficulty  in  making 
those  inquiries  ? — ■!  must  say  that  on  the  whole  I  had  no 
difficulty,  and  certainly  everyone  seemed,  except  in  one 
case,  to  give  me  all  the  information  and  assistance  they 
could.    In  one  case  I  did  get  a  little  obstmction. 

9219.  Is  that  the  one  mentioned  on  page  10  ;  it  is  out- 
side your  district,  is  it  not  ? — Yes.  His  malt  kiln  was 
also  unfortunately  just  outside  the  boundary  of  the 
district  of  the  medical  officer  with  whom  I  went. 

9220.  In  the  case  of  those  premises  you  visited  inside 
the  borough,  you  had  no  difficulty  in  gaining  admis- 
sion ? — No  difficulty  whatever. 

9221.  Do  3'ou  consider  you  have  any  right  of  entry 
there  ? — Do  you  mean  into  the  breweries  and  the 
maltsters'  premises  ? 

9222.  Yes  ?— I  am  rather  doubtful  about  that. 

9223.  At  all  events  that  question  did  not  arise,  as 
you  met  with  all  facilities? — I  did.  I  did  not  know 
whether  they  could  be  entered  as  a  workshop  or  not. 

9224.  You  mentioned  the  samples  of  malt  which  were 
taken.  Were  those  taken  officially  under  the  Sale  of 
Food  and  Drugs  Act? — I  am  afraid  we  cannot  take  malt 
officially. 

9225.  {Professor  Thorpe.)  Why  not  ?— The  malt  is  not 
on  sale. 

9226.  B'Uit  if  anyithing  enters  into  conip'osition  of  a 
food,  it  is  by  statute  defined  to  be  a  food,  or  a,  drink  ? — 
- — That  may  be  so.  But  I  have  been  looking  out  to 
see  if  I  could  find  power  to  do  that. 

9227.  Under  the  amending  Act  of  1899,  would  not 
you  have  power.  There  is  a  much  wider  definition 
given  there  of  what  a  food  is  ? — I  consulted  our  Town 
Clerk,  and  I  am  not  sure  that  I  have  power,  and  do  not 
know  whether  I  have  power  to  enter  into  a  malt  house 
and  take  samples. 

9228.  (Dr.  Whitcleggc.)  Your  conclusion  was  reached 
after  consulting  the  Town  Clerk  ? — Yes. 

9229.  What  do  you  consider  your  power  woulil  be  to 
take  samipies  in  the  case  of  beer  in  a  brewery? — do 
not  know  that  we  have  power. 

9230.  As  a  m.atter  of  fact,  did  you  take  samples  of 
malt  at  the  maltster's  and  beers  at  the  brewery? — Yes. 
Malt  at  the  maltster's  and  beer  at  one  or  two  breweries. 

9231.  Did  you  take  any  samples  of  brewing  ingre- 
dients at  the  brewery  ? — AH  these  brewing  ingredients 
were  taken  at  the  brewery,  with  the  exception  of  a  few 
taken  at  malt  houses. 

9232.  Did  you  inform  the  coroner  in  cases  where  you 
found  reason  to  suppose  that  the  cause  of  death  was 
suspicious  ?  In  those  cases  in  which  it  appeared  that 
there  was  a  question  of  arsenical  poisoning,  and  which 
en  led  fatallj',  did  you  communicate  witli  the  coroner? 
— These  cases  were  not  under  my  care. 

9233.  They  came  to  your  knowledge  officially  ? — Yes. 
They  came  to  my  knowledge,  but  two  cases  had  been 
already  reported  to  the  coroner.  The  first  case  that 
died,  and  the  second  case  were  reported  to  the  coroner. 

9234.  So  that  there  was  no  occasion  for  you  to  com- 
municate with  him  ? — -No.  But  in  the  third  case  I  did 
not  know  whether  it  was  going  to  be  reported  or  not. 
and  I  got  information  of  the  death  of  Whalan,  and  I  un- 
officially had  a  chat  with  the  coroner. 

9235.  Were  you  in  communication  with  the  public 
analyst? — We  have  been  in  constant  communication 
with  one  another. 

9236.  Were  you  in  communication  with  the  officers  of 
the  Board  of  Inland  Revenue  ? — No. 

9237.  You  had  no  conference  with  them  ? — No. 

9238.  I  was  going  to  ask  as  to  the  action  taken  by 
I  0  Town  the  Town  Council  on  the  receipt  of  your  report,  but  I 

gather  that  the  report  has  not  reached  them  ? — When  I 
liad  the  reports  of  Mr.  Richardson  giving  the  results  of 
his  analysis  I  had  a  consultation  with  the  Town  Clerk, 
and  the  Chairman  ;  and  Mr-  Hammond  Smith  was 
present  at  the  time. 

9239.  The  action  you  have  taken  was  with  their 
authority  as  well  as  your  own  ? — Yes. 
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9240.  But  without  coming  in  any  formal  way  before 
the  Committee  or  the  Town  Council? — Yes. 

9241.  You  refer  in  your  report  to  some  points  in  the 
faulty  construction  of  malt  kilns  (page  18).  Did  you 
meet  with  any  which  were  constructed  in  a  manner 
which  satisfied  you  in  all  res]jects? — Yes.  There  are 
some  kilns  which,  as  far  as  I  know,  seem  to  be  quite  up 
to  date. 

9242.  Are  plans  for  new  constructions  of  this  kind 
submitted  to  the  Town  Council  ? — I  think  so. 

9243.  Do  they  ooime  before  you  in  any  way  ? — No. 

9244.  Do  any  plans  come  before  you? — The  onlj 
plans  that  have  come  before  me  since  I  have  been  m 
Halifax  chiefly  are  dairies  and  cow  sheds. 

9245.  What  amount  of  beer  was  taken  for  samples 
in  Halifax  ? — I  think  usually  a  quart. 

9246.  (FrufL'ssor  Tliorpe.)  With  respect  to  the  point 
I  raised,  viz.,  as  to  your  power  to  take  samples  of  malt, 
you  are  aware  that  in  the  1875  Act  the  ilefinitiDn  of 
food  was  "  Every  article  used  for  food  or  drink  by  man 
other  than  drugs  or  water  "  ? — That  is  the  original 
definition. 

9247.  Are  you  not  aware  that  in  the  present  Act,  the 
amended  Act  of  1899,  the  definition  has  been  exti  nded 
by  the  addition  of  these  words,  ''  And  any  article  which 
ordinarily  enters  into  or  is  used  is  the  composition 
or  the  preparation  of  human  food  "  ? — Yes. 

9248.  JMalt  is  used  in  the  preparation  of  human  food 
in  that  sense  ?— It  is. 

9249.  And  it  is  on  sale  by  a  maltster? — Yes.  But 
there  are  certain  steps  to  go  through  with  regard  to 
collection.  I  do  not  see  how  we  could  buy  it  in  small 
quantities  to  submit  it  to  analysis  under  the  Act. 

9''50.  You  may  apply  for  such  an  amount  as  you  like, 
and  tender  what  the  man  thinks  is  the  equivalent  value 
of  it.  You  may  take  the  malt  and  tender  what  he 
considers  is  its  value  ? — I  have  not  attempted  anything 
of  that  kind.  I  have  considered  the  matter,  and  I 
thought  we  had  not  power. 

9251.  Have  you  been  advised  by  the  Town  Clerk  you 
have  no  power  ? — I  believe  that  was  his  opinion.  I 
cannot  just  remember  the  exact  grounds. 

9252.  With  respect  to  the  statement  you  made  to  Sir 
William  Hart-Dyke  as  to  your  view  whether  these  dis- 
crepancies in  the  statements  of  analyses  may  be 
accounted  for,  when  you  said  that  there  might  be  an 
error  of  judgment  because  the  amounts  of  arsenic  were 
not  weighed,  but  had  to  be  estimated,  what  did  you 
mean  by  that  ? — I  take  it  that  it  is  a  question  of  judg- 
ment, and  one  man's  judgment  might  ditfer  slightly 
from  another  man's  jitdgment. 

9253.  Is  it  your  opinion  that  when  the  analyst  has  a 
small  quantity  in  a  tube  he  looks  at  it  and  says,  "  That 
is  1-lOOth  of  a  grain  or  equivalent  to  1-lOOth  of  a 
grain  "  ? — As  I  told  you  I  am  not  an  analyst,  and  I  have 
only  seen  these  tubes.    I  have  never  made  one. 

9254.  Are  you  not  aware  that  the  practice  is  that 
the  analyst  takes  a  standard  tube  and  applies  that 
standard  ? — ^Yes. 

9255.  And  the  standard  mirror  is  the  result  of  a 
definite  amount? — Quite  so. 

9256.  That  is  the  way  the  estimiation  is  made,  a 
direct  comparison  ? — Yes,  I  am  aware  of  that  now. 

9257.  Then  your  surmise  that  the  discrepancies 
between  analysts  may  be  due  to  a  greater  or  less 
quantity  of  sedimentary  matter  in  the  beer  analysed 
is  drawn  from  the  analytical  information  which  has 
been  furnished  you  ? — Yes. 

9258.  If  the  beer,  for  example,  is  not  perfectly 
bright,  it  may  happen  that  one  analyst  has  taken  it  in 
the  same  turbid  condition,  and  the  other  has  drawn 
off  his  sample  when  the  beer  has  been  allowed  to  settle  ? 
—Yes. 

9259.  And  that  the  suspended  yeast  cells,  which,  of 
course,  we  all  know  secrete  or  are  liable  to  secrete  quan- 
tities of  arsenic,  might  be  really  the  cause  of  the 
difference  ? — That  was  simply  an  opinion  I  expressed  for 
what  it  was  worth. 

9260.  I  quite  agree  with  you  that  is  so.  It  is  not 
merely  an  opinion,  but  a  fact.  The  amount  can  be  con- 
siderably different  due  to  that  circumstance? — How 
yeast  cells  get  into  it,  I  take  it,  is  because  beer  is  drawn 
from  the  bottom  of  the  cask,  and  when  the  beer  comes 
to  "et  near  the  bottom  the  cask  is  tilted  upwards. 
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9261.  Has  it  come  to  your  knowledge  that  the  amount 
of  arsenic  in  beer  is  liable  to  alter  with  the  age  of  the 
Sample? — No,  1  have  not  heard  of  that. 

9252.  You  have  not  lieard,  for  example,  of  any  moulds 
getting  into  the  beer  and  the  amount  of  arsenic  present 
in  solution  gradually  getting  less  and  less  ? — I  am  aware 
that  there  are  certain  moulds  that  will  take  up  arsenic 
besides  yeast. 

9263.  You  are  not  aware  that  as  a  further  cattse  of 
discrepancy  something  may  depend  on  the  age  of  the 
sample  analysed  ?— I  have  not  taken  any  samples  with 
the  view  of  ascertaining  anything  of  that  kind. 
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9264.  "We  have  had  it  in  evidence  here  by  analysts     jy^.  j  2'. 
that  it  is  known  the  amount  of  arsenic  tends  to  get  Jess  JS'cerh,  m.Dj 
and  less  if  the  beer  shows  any  symptoms  of  becoming       u.p.h.  1 
mouldy.    You  are  not  aware  of  that  ? — I  am  not  aware   

of  that  fact,  but  I  can  quite  understand  that  would  take  1^1  April  1902. 
place,  because  I  know  there  are  moulds  that  take  up 
arsenic  readily.  I  have  details  here  of  a  case  of  arseni- 
cal poisoning  with  well-marked  paralysis  due  simply  to 
the  administration  of  medicinal  doses  of  arsenic.  It 
occurred  in  Halifax. 

9265.  {Sir  William,  Church.)  We  know  that  condition 
very  well  ? — I  have  a  photograph  of  the  case  here 
(photograph  sliown).  It  was  due  to  ten  minim  doses 
daily,  extending  over  three  weeks. 
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Mr.  b\  BucKLBY,  called  ;  and  Examined. 


9266.  (Chairman.)  You  are  managing  director  of 
Messrs.  Webster  and  Sons'  brewery  at  Halifax  ? — I  am. 

9267.  Oan  ycm  tell  us  w'hat  precautions;  regarding 
arsenic  have  been  taken  m  your  orewery  during  i9Ui, 
after  the  Manchester  scare,  and  again  since  arsenic  wa.s 
reported  in  the  beers  at  Halifax? — In  November  and 
December  last  jear,  1901,  we  had  ail  our  materials 
analysed,  and  we  had  all  our  beers  which  were  going  oui 
to  our  customers  analysed  by  the  borough  analyst  of 
Halifax.  I  sent  down  to  Dr.  Buchanan  the  results  of 
the  analyses  of  all  our  materials  and  the  analyst's 
reports  on  what  we  have  been  using  for  the  last  twelve 
months,  and  we,  as  brewers,  consider  them  favourable 
and  satisfactory. 

9268.  On  the  14tlh  August,  1901,  four  samples  of  malt 
were  sent  to  the  borough  analyst,  is  that  ^.o  '. — i  can- 
not say  positively,  but  we  have  sent  very  many  samples 
to  the  borough  analyst  regularly. 

(Secretary.)  Looking  through  the  analyses  which  IVlr. 
Buckley  was  kind  enough  to  send  in  reference  to  the 
year  1901,  that  is  the  period  since  the  Manchester 
scare,  but  before  arsenic  was  ref)orted  in  the  beers  at 
Halifax,  I  notice  that  the  total  number  of  analyses  he 
had  sent  us  with  regard  to  malt  were  four  samples  on 
August  14th,  which  were  sent  to  the  borough  analyst, 
ana  one  sample  on  the  20th  November,  1901,  sent  to  the 
borough  analyst.  I  do  not  think  there  were  included 
any  samples  of  beer  at  all.  Vei-y  likely  there  were 
additional  samples,  but  so  far  as  your  question,  sir,  is 
concerned,  we  have  only  evidence  from  the  analyses 
which  Mr.  Buckley  has  sent  us,  that  malts  were  analysed 
on  two  dates  during  1901. 

9269.  (Chairman.)  Hare  you  the  results  of  those 
analyses  ? — Yes,  I  think  we  have  somewhere.  There  is 
one  August  14th,  1901,  from  the  borough  analyst  of 
Halifax. 

9270.  (Sir  WiUiarn  Hart-Dyke.)  An  analysis  ol  malt  ? 
-Yes. 

9271.  (Chairman.)  How  many  samples? — Three 
samples  of  malt. 

9272.  What  was  the  result  of  the  analyses  ?— All  free 
from  arsenic. 

9273.  On  the  20th  November,  1901,  what  was  that  ?— 
We  had  just  built  a  new  kiln  and  wished  to  make  our- 
selves secure.  We  were  afraid  of  a  little  moisture  in 
the  malt,  and  so  sent  this  particular  sample  to  ascertain 
what  moisture  was  in  the  malt,  and  also  any  trace  of 
arsenic.  The  borough  analyst  gives  us  1'7  of  moisture 
and  no  trace  of  arsenic  on  November  20th,  1901. 

9274.  Ail  we  have  evidence  of  is  the  analyses  of  four 
samples  during  the  year  1901  ? — Yes. 

9275.  Did  you  have  any  beer  examined  by  analysis  1 
■ — The  beers  we  have  had  analysed  were  principally 
this  year,  1902  All  the  beers  we  have  sent  out  we  have 
had  carefully  analysed. 

9276.  Do  you  agree  that,  as  was  suggestied  by  Mr. 
Haminoml  Smith,  your  breweiy  would  have  been  send- 
ing out  beer  in  December,  1931,  made  wiih  malt  dv'ed  in 
February,  1901,  before  you  discarded  gas  coke? — I  do. 

9277.  Would  malt  thus  used  have  been  specially 
tested  iur  arsenic?^ — I  cannot  say.  It  was  specially 
tested  in  February,  1901,  but  I  may  add  we  have  now 
new  machinery  of  the  very  best  l:ind,  new  biatshing 
machines,  and  we  should  not  expect  to  find  any  trace  of 
arsenic  in  the  malt  that  would  be  detrimental  to  the 
beer. 


9278.  Does  the  new  machinery  include  any  new 
ari'angement  of  kilns  ? — It  is  a  pertectly  new  kiln,  now 
working  its  second  season,  a  very  large  kiln,  120 
quarters. 

9279.  Are  there  special  improv«menits  in  that  kiln  ? — 
The  latest  improvements  in  machinery  we  could  get  with- 
out regard  to  cost  or  anything. 

9280.  Improvements  to  guard  against  arsenic? — Yes, 
and  for  brushing  the  malt  to  make  it  perfectly  clean. 

9281.  Could  you  describe  the  precauttdons  against 
arsenic  shortly  '. — As  far  as  the  precautions  agamst 
arsenic  go,  we  h.-.ve  taken  great  precautions  in  drying 
our  English  barley  before  steeping  it  up  to  Ohristmas, 
but  after  that  we  consider  it  has  ample  time  to  sweat 
in  the  stack,  and  does  not  require  drying.  We  take  every 
precaution  when  we  take  the  malt  off  the  kiln  floor 
w  have  it  very  carefully  brushed  with  these  machines 
and  stacked  away  in  the  wood  bins,  and  before  it  goes 
to  the  brewery,  which  is  100  yards  away — we  never  keep 
a  sack  of  malt  at  the  brewei-y,  sending  it  up  for  imme- 
diate use  in  small  quantities — before  it  goes  up  it  is 
carefully  brushed  again,  so  that  no  trace  of  arsenic  can 
remain  on  the  barley  when  it  leaves  the  malt  kilns. 

9282.  Have  you  tested  the  effect  df  the  brushiLng  in 
removing  arsenic  1 — I  cannot  say  that  we  have.  We 
have  tested  malts,  of  which  I  have  submitted  to  you  the 
analysts'  reports  of  this  year  from  Mr.  Bichardson,  of 
Bradford,  Mr.  Hehner,  of  London,  Mr.  Thompson,  of 
Manchester,  and  others.  We  have  been  most  careful 
this  year  to  have  all  our  malts  analysed  before  we  use 
them,  and  all  the  beers  before  we  send  them  out. 

9283.  You  mean  in  this  year  1902  ?— Yes. 

9284.  Have  ,you  many  analyses  made  in  1902  ? — Yes, 
I  think  you  have  seen  them,  but  I  will  put  them  in 
again.    {Analysts'  reports  put  in.) 

9285.  Wh'at  you  hand  in  is  a  statement  of  the  analyses 
which  have  been  made  since  the  beginning  of  1902  ? — 
Yes. 

9286.  Have  you  any  objeotaon  to  the  whole  or  any 
part  of  this  being  published  in  our  report  ? — I  would 
much  prefer  it  not  being  published.  I  do  not  think  it 
would  be  to  our  interest,  and  it  would  not  be  to  the 
interest  of  the  public  generally  to  publish  those  reports, 
particularly  the  analysts'  re})orts. 

9287.  {Sir  William  Hart-TJyh.)  The  analysis  is  very 
favourable,  is  it  not,  so  far  as  your  position  is  con- 
cerned— it  rather  goes  to  prove  the  precautions  you  have 
taken  ? — It  is  quite  true,  but  there  are  reporters  of 
newspapers  and  editors  who  take  a  liberty  with  the 
trade  and  do  it  serious  injury.  We  as  brewers  in 
Halifax  have  a  large  Brewers'  Association  representing, 
I  should  think,  a  million  of  capital,  and  we  know  that 
the  Lancashire  brewers  have  suffered  very  much  from 
the  newspaper  I'eports  when  they  were  using  every  effort 
to  produce  a  good  saleable  article,  the  same  as  we  are 
doing  to-day.  And  that  is  the  reason  I,  personally,  on 
behalf  of  our  firm,  would  very  strongly  object  to  the 
analyses  being  published  ;  but,  of  course,  we  are  in 
your  hands.  We  are  very  wishful  to  give  you  all  the 
assistance  we  possibly  can. 

9288.  You  are  pleading  this  not  irecHasisly,  buit  after 
the  experience  of  the  Lancashire  brewers  ? — Yes,  and 
from  what  I  have  gone  through  personally  myself  these 
last  four  or  five  months.  I  have  taken  a  great  interest 
in  this  matter,  and  have  met  a  medical  gentleman  and 
gone  into  the  matter  carefully,  and  I  think  it  will  be 
unwi.^e  to  publish  these  reports. 


Mr. 
F.  Buckley^ 
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Mr.  9289.   (Chairman.)  You   have  helped  to   found  the 

Bleckley.  Brewers'  Association,  I  believe  ? — I  have. 

"TT:  ^         9290.  You  aaid  others  in  tihe  business  have  consuJited 
Ipnl  IJOi..  together  as  to  the  best  means  of  attaining  to  perfect 
security  in  respect  to  arsenic  ? — That  is  so. 

9291.  It  is  int'ereistiiiig  for  the  Commi'ssa  oners  to  have 
these  reports  of  analyses.  I  do  not  think  it  is  neces- 
sary tliey  should  be  published  ? — I  have  no  objection  at 
all  to  the  Commissioners  having  any  particulars. 

9292.  {Sir  William  Hart-Dyke.)  So  far  as  I  am  con- 
cerned, I  may  say  that  you  volunteered  to  give  us  ail 
the  information  you  can,  and  we  ought  to  consider  you  ? 
— I  speak  for  the  brewers,  and  I  am  sure  we  are  quite 
willing  to  give  you  all  the  information  we  can  from  our 
books,  from  our  breweries,  and  from  the  maltings.  We 
are  quite  as  anxious  as  you  are  in  the  public  interest. 
I  am  sure  that  every  brewer  will  be  pleased  to  open  his 
books  for  perusal  at  any  time. 

9293.  (Chairman.)  Could  yoiU'  give  us  any  generail  re- 
marks regarding  the  present  position  of  the  Halifax 

yf  fuel  ^I'^w^i'^  '^^  regards  the  arsenic  question  ? — In  the  first 
place  many  of  them  were  using  gas  coke  or  oven  coke 
before  the  Manchester  scare,  but  since  then  many  of 
them  have  gone  over  to  anthracite,  and  some  of  them 
have  changed  back  again  to  coke.  They  found  that 
they  could  produce  a  better  malt  in  some  caseB  than  with 
anthracite,  but  we  have  never  used  anything  but 
anthracite  for  more  than  five  months.  I  think  the 
result  has  proved  that  anthracite  is  far  the  better 
material  to  use  than  oven  coke. 

inta"e        9294.  In  whaJt  respeot  beititer? — We  found  the  result? 
tliracite.  l^etter  in  our  malts  when  we  have  examined  them  after- 
wards. 

9295.  Do  you  mean  in  the  flavour  of  the  malt? — In 
the  less  percentage  of  arsenic  in  the  malt  by  using 
anthracite  than  with  oven  coke. 

9296.  You  find  it  does  produoe  a  less  percentage 
of  arsenic  than  the  coke  you  have  been  using ! 
—Yes.  We  should  be  very  glad,  I  am  sure,  if 
you  have  any  suggestions  to  make  to  us  as  to  what 
kind  of  coke  to  use,  or  anthracite.  We  should  be  very 
pleased  if  you  could  recommend  any  fuel  from  any 
particular  district.  It  would  not  be  a  question  of  cost 
in  getting  that  material. 

9297.  (Professor  Thorpe.)  The  statement  you  have 
just  now  made  is  so  important,  namely,  that  in  your 
experience  a  better  result  is  given  by  the  use  of  anthra- 
cite than  by  oven  coke,  that  we  should  be  glad  to  have 
the  analytical  evidence  upon  which  that  is  based,  if 
you  can  furnish  us  with  it.  It  is  very  pertinent  to  the 
whole  inquiry? — Mr.  Hammond  Smith  will  bear  me 
out,  I  think,  that  when  Dr.  Sinitli  came  to  Halifax 
about  this  scare  in  the  town  we  immediately  gave  up 
oven  coke  and  commenced  using  a»thracit<:\  and  the 
proof  is  in  the  analyst's  report  now  that  we  find  less  in 
using  anthracite  than  by  using  oven  coke. 

9298.  Have  you  ever  used  gas  coke? — Yes. 

9299.  jou  are  cleai'  as  to  thie  disitiiiotion  between  gas 
and  oven  coke  ? — Quite. 

9300.  (Chairman.)  Gas  coke  produced  more  arsenic  in 
the  malt  than  oven  coke? — I  would  not  say  that  in  all 
cases.  Some  brewers  say  not.  They  vary  very  much  in 
respect  to  that.  If  you  will  allow  me  to  make  a  state- 
ment, we  are  very  anxious  to  get  at  a  sound  basis  of 
analysis.  The  Excise  officers  took  a  sample,  on  vdiich 
I  received  a  letter  from  the  Inland  Revenue  at 
Somerset  House  on  the  21st  March,  that  the  sample 
had  been  sent  by  the  Excise  and  they  found  l-80th  of  a 
grain  per  gallon.  I  immediately  wrote  in  reply  to  say 
that  I  would  send  the  duplicate  sample  to  Mr.  Richard- 
son of  Bradford,  and  would  acquaint  him  of  the  fact 
that  a  sample  had  been  sent  to  Somerset  House  to  be 
analysed,  and  to  most  carefully  give  his  attention  to 
the  matter,  and  let  me  have  a  detailed  report  of  the 

J  igj;  analysis  of  the  sample.  Before  that  I  had  the  malt 
'(  i<r.  that  this  beer  was  brewed  from  analysed,  and  the  one 
sample,  the  Yorkshire  malt,  was  l-700th  of  a  grain  per 
lb.,  and  the  foreign  1-lGOOth  part  of  a  grain  per  lb.  I 
then  got  from  Mr.  Richardson  of  Bradford  an  analysis 
of  a  duplicate  of  the  sample  which  was  sent  to  Somerset 
House,  whose  analysis  was  l-80th,  but  Mr.  Richard- 
son's was  l-500th. 

9301.  (Sir  WiMiam  Hart-Dyke.)  An  identical  .sample? 
— Yes.  He  said  "  In  my  opinion  he  is  quite  mistaken 
whoever  has  analysed  that."    I  told  him  who  it  had 
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gone  to.    We  feel  very  much  upset  when  we  get  two  re-  ]\fr. 
ports  like  tliat  in  one  week  from  one  sample  of  beer,  JJurJdrif. 

divided  into  two,  one  sealed  and  left  with  us  and  the   

other  sent  to  Somerset  House.    We  very  much  desire  11  Apr  !  I'Ji^J, 

that  a  second  or  third  person  should  be  appointed  to   

analyse  this  beer,  if  a  prosecution  should  be  ever  taken 
or  a  standard  of  any  kind  fixed  upon.  We  are  quite 
satisfied  ourselves  that  this  beer  which  is  now  being 
consumed  is  a  good  sound  wholesome  beer,  and  not 
detrimental  to  the  customer,  in  spite  of  the  fact  that 
Somerset  House  said  it  had  l-80th. 

9302.  (Sir  William  Church.)  Might  I  ask  what  you 
mean  by  an  identical  sample  V — The  sample  was  taken 
by  the  Excise  officer  and  divided  into  two.  He  seals 
it  up,  takes  one  away  with  hmi,  and  leaves  tlie  other 
with  our  brewer. 

9303.  (Professor  Thorpe.)  That  was  a  sample  of  ibeer 
brewed  on  the  10th  February,  1902  ; — it  was. 

9304.  (Sir  William  Hart-Dyke.)  Yom  are  deeply 
anxious,  and  the  trade  generally  is  deeply  anxious, 
maltsters  and  brewers  alike,  for  future  security  ?  With 
regard  to  malt  dust,  are  you  not  of  opinion  that  cleanli- 
ness in  regard  to  this  matter  in  all  malt  kilns  is  a  •veiy 
necessary  element  ? — I  am. 

9305.  Are  you  aware  that  in  this  mialt  dust  coinsider- 
able  quantities  of  arsenic  have  been  found? — Yes,  I  am 
quite  aware  of  that. 

9306.  In  tliat  ^diuisit  itseltf  ?— Yes. 

9307.  And  you  think,  in  addiition  to  the  extreme  oare 
in  regai'd  to  the  selection  of  fuel,  that  cleanldness  is 
one  01  the  first  objects  as  regards  the  malting  business  ? 
— Yes,  most  essential. 

9308.  The  more  especially  as  regards  tire  malt  dust* 
—Yes. 

93C9.  Is  this  malt  dust  ever  used  for  stock  feeding 
purposes? — Do  you  mean  the  dust  that  comes  ir.,ni  the 
machines  ? 

9310.  Yes?— Yes,  it  is. 

9311.  Is  it  used  for  feeding  sheep  and  calves  2 — Yes, 
but  only  the  culms,  you  know. 

9312.  There  is  a  diiibinicition  between  that  and  tlie  dust 
which  collects  in  the  kiln.  What  is  uone  with  the  au-t 
that  collects  in  the  kiln,  not  the  culms  ? — We  do  not  sell 
that  at  all. 

9313.  (Chairman.)  What  is  done  with  it  ;  is  it  bumed 
or  burieci? — It  is  carried  away  and  put  on  to  the  tip  as 
rubbish. 

9314.  (Sir  William  Hart-Dyke.)  You  say  that  you 
would  be  glad  to  submit  to  any  restriction  imposea  as 
regards  the  use  of  any  particular  kind  of  fuel  ? — Yes. 

9315.  You  suggested  that  you  worild  be  gilad  to  get 
any  hint  with  regard  to  the  use  ot  any  particular  fuel. 
Taking  the  trade  generally,  whether  the  malting  or 
brewing  trade,  you  would  not  consider  it  any  serious 
monetary  loss  to  ,vou,  or  any  charge  upon  .your  trade, 
if  restrictions  were  placed  upon  you  in  regard  to  this  or 
that  kind  of  fuel  ? — No,  I  do  not  think  we  should  object. 

9316.  Provided  you  could  get  security,  and  were  in  a 
more  secure  position  as  regards  this  danger  ? — Exactly. 

I  ma.y  add  that  the  maltsters  and  brewers  in  the  district  Maltster* 
who  are  using  coke  and  coke  and  anthracite  mixed,  are  now  liming 
using  lime,  and  taking  all  precautions  possible  to  pre-  inel. 
vent  any  contamination  taking  place  in  the  malt. 

9317.  They  are  using  lime,  are  ^Jiey  ? — Yes,  many  of 
them. 

9318.  {Professor  Thorpe.)  With  reference  to  the  sbaitie-  Analyses 
ment  you  have  made  as  to  the  discrepancy  between  the  dittering. 
result  of  different  analyses,  and  your  desire,  in  which 

I  deeply  sympathise,  that  there  should  be  some  definite 
meth(xl  laid  down,  I  find  that  the  beer  which  was 
brewed  on  the  10th  February,  1902,  was  reported  by  the 
Inland  Revenue  to  contain  l-80th  of  a  grain  per  gallon, 
whereas  you  say  the  same  sample  you  sent  to  Mr. 
Richardson  was  reported  to  you  to  contain  l-500th  of  a 
grain? — That  is  quite  true.* 

9319.  I  find  you  sent  to  Mr.  Otto  Behner  a  sample  of 
your  beer  on  the  3rd  February,  1902? — Yes.t 

9320.  And  thiat  Mrr.  HeSiner  reported  ithJat  that  beer 
contained  l-80th  of  a  grain  per  gallon  ? — Yes. 

This  was  No.  25  Gyle,  brewed  from  all  new  malt, 
t  Tliis  beer  was  brewed  from  all  o'l^  'nalt. 
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9321.  Would  that  beer  be  in  any  way  different  from 
the  beer  brewed  on  the  10th  February? — It  was  not  the 
same  beer. 

9322.  Probably  not,  but  would  it  be  brewed  from  the 
same  malt? — Yes,  it  probably  would.* 

9323.  Tliem  there  is  a  substantial  agreement  between 
Mr.  Hehner  and  what  was  reported  from  the  Inland 
Revenue  laboratory  as  to  the  amount  of  arsenic  present  ? 
— ^Yes.  It  depends  whether  at  was  common  beer  or  best 
beer. 

9324.  There  miiglht  be  a  slight  difference  in  the 
specific  gravity  no  doubt,  but  that  slight  difference  in 
the  gravity  would  not  make  any  very  perceptible  amount 
of  difference  in  the  result  1 — Would  you  mind  my  look- 
ing at  Hehner's  certificates  ?  It  does  not  say  what  class 
of  beer  it  was. 

9325.  Have  you  any  means  of  knowing  what  the 
original  gravity  of  that  beer  would  be  ? — I  could  ascer- 
tain.   I  could  not  tell  you  from  memoiy  now. 

9326.  Toil  have  no  knowledge  alt  ^all?   Would  it  be 
a  heavy  or  light  beer  ? — I  could  not  say  from  memory. 

9327.  You  cannot  giVe  me  any  idea  of  any  of  these? 
— Not  from  memory,  but  I  could  if  I  were  at  the  brewery. 

9328.  I  also  find  at  the  same  date  you  also  sent  to 
Mr.  Hehner  another  sample  which,  was  marked  No.  lOX, 
and  which  was  reported  by  lum  to  contain  l-60th  of  a 
grain  of  arsenious  oxide  per  gallon.  Would  that  beer 
be  brewed  fi~om  the  same  materials  as  the  one  I  have 
just  mentioned  1 — I  am  sure  I  could  not  tell  you  with- 
out I  was  at  the  brewery.  I  could  refer  and  let  j'ou 
know,  and  should  be  very  pleased  to  do  so. 

9329.  Imaismuch  as  it  was  sent  at  the  eaime  time,  have 
jou  reason  to  believe  the  materials  are  very  different? 
It  would  be  probably  from  the  same  malt? — I  do  not 
think  it  would  be  very  much  different. 

9330.  It  would  be  from  the  same  malt,  but  probably 
in  different  proportion  ? — We  make  our  own  mialts, 
nnd  the  proportions  would  vary  somewhat. 

9331.  There  are  two  independent  results,  you  see.  Tho 
beer  you  have  mentioned  of  the  10th  February,  which 
was  found  to  contain  by  the  Inland  Revenue  chemists 
l-80th,  has  also  been  subsequently  re-analysed,  and  the 
duplicate  is  given  as  1-100! h.  There  is  a  discrepancy 
between  l-80th  and  1-lOOth.  Those  are  discrepancies  I 
think  you  will  admit  of  an  order  which  may  occur ; 
l-70th,  l-80th,  to  1-lOOth  are  all  magnitudes  of  very  much 
the  same  order? — Yes. 

9332.  A  sample  of  beer  brewed  by  .you  on  the  24th 
T)ecember,  1901,  would  be  brewed  from  malt  which  pro- 
bably was  made  by  the  use  of  gas  coke  ? — Some  portion 
of  dt ;  not  all  of  it. 

9333.  Can  you  tell  me  relatively  what  proportion 
would  be  made  from  gas  coke  ?  I  have  details  from  your 
Tcturns  of  the  actual  amount  of  malt  employed  ;  pro- 
bably some  of  it  would  be  made  from  English  barley  and 
some  from  foreign  barley? — Yes,  some  from  Yorkshire 
l)arley  and  some  from  foreign. 

9334.  But  it  would  be  all  heated  by  the  same  fuel  ? — 
Tes  ;  it  was  in  our  own  kilns. 

9335.  You  say  some  of  it  would  be  made  by  the  use  of 
gas  coke  ? — Some  portion  of  it. 

9336.  A  large  portion  of  it? — Not  a  large  portion. 

9337.  What  would  be  the  other  fuel  used?! — ^Anthra- 
•cite. 

9333.  That  beer  was  a  gravity  of  1045.  Would  that  in 
your  judgment  be  a  stronger  beer  or  not  than  this  one 
Bent  to  Mr.  Hehner  1 — I  am  sorry  I  cannot  answer  that 
•question.    I  have  no  particulars'  with  me. 

9339.  That  was  reported  to  contain  l-50th  grain  per 
gallon.    Do  you  think  that  is  out  of  the  question  ? — I  do. 

9340.  Although  it  was  ma  le  partially  from  malt  made 
with  gas  coke  ? — ^Probably  another  analyst  analysing  the 
same  beer  would  put  it  l-200th  or  l-150th. 

9341.  But  you  have  no  other  reason  to  suppose  that 
the  result  is  inaccurate?  Why  do  you  say  that  it  is  out 
of  the  question  that  it  contains  the  amount  of  l-50th  of 
a  grain  ? — ^We  have  had  so  many  varied  reports.  We 
never  get  two  alike. 

9342.  The  "  Brown'  Cow  "  is  an  inn  which  you  supply  ? 
— Yes. 


9343.  Is  it  a  tied  house? — Yes,  the  "Brown  Cow,"  Mr. 
Burnley  Road,  Halifax.  F.  Buckley, 

9344.  A  sample  of  beer  taken  by  one  of  our  officers  ^j^^  .j.g^ 
from  that  house  contained  l-30th  of  a  grain  per  gallon.  J_ 
He  was  unable  to  ascertain  when  that  beer  was  brewed 
or  what  m-aterials  were  employed.  In  the  same  way  do 
you  think  that  is  a  quantity  which  could  not  by  any 
possibility  be  in  ? — I  think  it  is  a  grave  mistake  on  some- 
one's part.  I  do  not  think  they  obtained  that  per- 
centage. I  trust  all  these  figures  are  not  going  out  to 
the  public,  gentlemen? 

9345.  (Hir  William  Church.)  You  introduced  them 
yourself,  not  the  Commission.  You  introduced  thera  by 
saying  you  had  an  analysis  in  which  there  was  l-80th  of 
a  grain  and  the  other  l-500th,  and  out  of  that  it  is 
necessary  to  go  into  the  analyses  ? — -I  did  mtroduce  the 
figures,  but  I  certainly  introduced  them  in  the  interest 
of  the  brewers,  that  we  might  have  a  better  system  of 
analysis  than  we  have,  when  we  have  such  conflicting 
evidence  as  I  have  brought  before  you  to-day. 

9346.  That  is  the  very  point  we  are  trying  to  bring 
about  ourselves,  and  it  is  very  valuable  we  should  know 
all  about  it.  Here  there  is  not  conflicting  evidence.  You 
do  not  seem  to  have  had  these  beers  analysed  which  you 
are  now  being  asked  about.  There  is  only  one  analysis  ? 
— Some  of  those  reports  are  last  year's,  1901,  not  this 
year's. 

9347.  But  in  1901  you  knew  there  was  danger  of  beer 
being  contaminated  by  arsenic? — ^We  have  taken  every  tt      t  i 
precaution  eince  that  date.    There  was  no  report  of  any  gQjfg'^i-iffi* 
arsenic  in  our  district.    It  was  in  Lancashire.  before  out» 

9348.  Probably  most  of  your  beex's  which  went  out  break, 
before  Christmas  time  were  brewed  with  malt  made  with 
gas  coke  in  the  Dreceding  year? — ^Yes,  and  anthracite. 
They  were  mpxed. 

9349.  You  used  nothing  but  gas  coke  at  all  up  to  20th 
February,  1901  ? — No,  we  had  been  only  malting  then 
one  seaaon  ;  we  nseci  nothing  but  coke  the  first  season. 
Since  then  we  have  used  anthracite. 

9350   So  that  a  great  portion  of  the  beer  sent  out  in 
1901  would  have  been  made  by  gas  coke  malt  ? — ^Yes. 

9351.  I  rather  gathered  from  v/hat  you  have  sail  to 
Lord  Kelvin  that  j  ou  think  brushing  the  malt  is  a  very 
great  safeguard? — I  do. 

9352.  But  you  have  never  determined  the  difference 
between  unbrushed  malt  and  brushed  malt  so  far  as  the 
percentage  of  arsenic  present  is  concerired? — No,  I  do 
not  think  we  have. 

9353.  Therefore  it  is  a  pei-fect  assumption  of  yours 
that  your  brushing  cleans  the  malt? — No,  it  is  not  an 
assumption.  I  have  heard  of  other  brewers  doing  it,  and 
they  have  found  a  great  benefit 'in  brushing  it. 

9354.  But  it  would  be  brushed  long  before  there  was 
any  knowledge  of  arsenic  being  liable  to  be  in  it? — Not 
f.n  much  as  it  is  now. 
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brushing. 
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9355.  That  I  grant  you.  But  you  do  not  know  of 
your  own  knowledge  that  your  malt  was  more  highly 
contaminated  before  it  was  brushed  than  afterwards? — 
We  have  found  by  paying  special  attention  to  the  brush- 
ing that  on  analysis  the  malt  has  been  much  freer  from 
any  objectionable  arsenical  matter. 

9356.  It  has  been  a  good  sample,  but  you  do  not 
seem  to  have  had  the  unbrushed  malt  analysed? — ^No,  I 
cannot  say  we  have. 

9357.  (Cliaiinian.)  Yv^ould  it  not  be  a  good  thing  to 
have  the  malt  examined  at  different  stages,  one  stage 
being  the  end  of  the  kilning  process,  before  brushing, 
and  "then  a  sample  of  the  same  malt  after  brushing, 
which  would  show  how  much  arsenic  is  taken  out  by 
the  brushing  ?  

9358.  {Sir  WiUiarii  Church.)  You  say  that  you  have  Q(,^,gtj„(.( 
lately  put  up  a  large  kiln  for  120  quarters  with  improve-  „|,, 
inents.    To  what  end  are  those  improvements  directed, 

with  regard  to  the  admission  of  hot  air,  or  what? — ^We 
have  all  the  latest  improvements  in  the  machinery  for 
dressiirg  and  cleaning  both  the  barley  and  the  malt. 

9359.  Not   any  w\v  plan  of  passing  the  hot  air 
through  ? — No. 

9360.  (Chairman.)  Have  you  any  experience  of  kilns 
in  which  the  fumes  from  the  furnace  do  not  pass  through 
the  malt? — No. 

9351.  In  all  your  kilns  the  fumes  of  the  furnace  do 
pass  through  the  malt? — ^Yes. 
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9362.  {Dr.   Whitdeggc.)  In  j'oux  new  kiln  is  tliere 
\ckley.    more  than  one  floor  ? — Only  one  floor  in  the  kiln  itself. 
■  ,  9363.  You  have  adust  chamber? — ^Yes. 

ll  190^. 

  '     9364.  Did  you  hear  Mr.  Thompson's   evidence  this 

morning  ? — I  did  not. 

9365.  There  is  a  dust  chamber  below  ? — Yes. 

9366.  Is  anything  interposed  between  the  fumes  and 
the  under  surface  of  the  drying  floor? — There  is  a  large 
dispenser  at  the  top. 

9367.  Against  which  the  fumes  must  strike  before 
they  go  upwards  ? — ^Yes. 

of  fuel     9368.  I  understand  that  up  to'  a  certain  date  you  used 
gas  coke  ? — Yes. 

9369.  After  that  time  I  understand  that  you  sub- 
stituted oven  coke  ;  is  that  riglit  ? — ^Yes. 

9370.  And  afterwards  you  gave  up  both  gas  coke  and 
oven  coke,  and  had  anthracite  oniy? — That  is  so. 

9371.  Can  you  say  at  what  date  you  ceased  to  use  coke 
of  any  kind? — I  could  not  remember.  It  would  be 
about  December  or  January  last. 

9372.  So  that  for  about  ten  months  you  have  used 
oven  coke  ? — ^Yes. 

9373.  As  the  result  of  your  own  experience,  and  of 
what  you  have  learned,  do  you  consider  that  gas  coke 
is  a  proper  fuel  to  be  used  in  malting? — I  should  not 
like  to  say. 

ike  9374.  You  have  given  it  up  in  your  own  works? — 

aned.    Yes.    We  have  found  the  anthracite  coal  better. 

9375.  But  better  by  reason  of  the  exclusion  of 
arsenic,  I  gather  from  your  evidence? — ^Yes. 

9376.  If  it  is  betiter  iby  reason  of  exclusion  of 
arsenic,  does  not  it  follow  that  gas  coke  is  not  the  right 
fuel  to  use  ? — In  some  cases  it  might  do. 

9377.  Do  you  think  you  would  like  to  revert  to  the 
use  of  gas  coke  in  your  own  works  ? — No. 

9378.  But  you  are  not  prepared  to  say  it  would  be 
wrong  in  other  works  % — I  should  not. 

9379.  Are  you  acquainted  with  the  report  of  the 
Manchester  Brewers'  Expert  Committee? — I  read  it 
through  at  the  time,  and  I  have  gone  into  it  occasion- 
ally. 

9380.  When  it  was  issued  in  May,  1901  ?— Yes. 

9381.  Do  you  remember  one  of  the  recommendations 
is  that  the  maltster  be  required  to  give  a  guarantee  to 
the  brewer  that  he  does  not  employ  gas  coke  in  the 
preparation  of  his  malt  "  ? — Yes. 

9382.  You  noticed  that  at  the  time  ? — Yes. 

9383.  But  you  did  not  take  any  action  upon  it  at 
that  time? — ^No;  we  were  only  just  commencing  at 
that  time. 

9384.  It  is  within  your  knowledge  that  other  brewers 
in  the  Halifax  district  took  action  upon  it  ? — It  is  not 
within  my  knowledge.    I  do  not  know  what  they  did. 

9385.  Another  recommendation  is  "  That  the  malt 
culms  be  regularly  tested  for  the  presence  of  arsenic' 
Was  that  done? — No,  I  do  not  think  it  was. 

9386.  You  brushed  all  your  malt? — ^Yes. 

9387.  Would  you  say  it  is  wrong  to  omit  brushing 
as  a  matter  of  precaution? — ^Yes. 

9388.  In  any  case? — I  should  certainly  recommend 
brushing  it. 

9389.  Who  is  your  chemist? — We  have  not  a  fixed 
chemist.    Our  borough  analyst  is  the  man  we  employ. 

9390.  You  mention  Mr.  Hehner  and  Mr.  Richard- 
son. You  have  sent  samples  to  different  chemists  at 
diiierent  times  ? — Yes. 

9391.  For  examination  for  arsenic  ? — Yes,  positively. 

9392.  Since  when  is  that? — The  last  four  months. 
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9393.  Since  the  occurrence  in  Halifax? — ^Yes.  Mr. 

9394.  But  not  before  then  ?— No,  not  regularly.  t^iKklcy. 
Perhaps  twice  a  year.                                                   1 1  Ai;;^1902. 

9395.  Do  you  propose  to  continue  that  practice? —   

Yes. 

9396.  Irrespective  of  any    further   mischief? — Cer- 
tainly. 

9397.  Do  you  buy  malt  as  well  as  make  it? — No, 
very  seldom  indeed. 

9398.  It  you  were  to  buy  malt,  would  you  require  a  Guarantee 
guarantee  ? — Certainly.  should  be 

9399.  Of  what  kind  ?— That  it  was  free  from  aisenic.  p^l-chastd  ^^'^ 

9400.  Would  you  require  any  guarantee  as  to  the  malt, 
malt  being  prepared  with  a  particular  kind  of  fuel  ? — 

We  should  now,  yes. 

9401.  And  that  would  be  right  in  future  time  ? — Yes. 

9402.  Do  you  test  the  fuel  that  is  used  ? — We  have 
had  it  tested ;  tested  about  a  month  ago. 

9403.  You  have  had  it  tested  on  your  own  behalf  ? — 
Yes,  by  the  borough  analyst. 

9404.  Do  you  reqiiire  a  guarantee  with  that  of  free- 
dom from  arsenic  ?--Yes,  we  get  them  to  certify  that. 

9405.  Do  you  require  a  certificate  that  it  has  been 
picketl  over,  or  is  it  picked  over  at  your  works? — It  is 
carefully  gone  through  by  our  maltster. 

9406.  You  told  us  of  the  discrepancy  of  analytical 
resultiS  ill  the  case  of  beer ;  can  you  say  anything 
about  a  similar  discrepancy  as  regards  malt?  Have 
you  submitted  samples  of  malt  to  different  analysts? — 
Yes  ;  we  have  submitted  a  few,  and  I  have  the  reports. 

9407.  A  sample  of  the  same  bulk  was  sent  to  tAVO 
different  analysts?' — ^Yes. 

9408.  And  with  discrepant  results  ? — Yes. 

9409.  Would  you  expect  in  the  heap  of  malt  con- 
taining arsenic  to  find  the  arsenic  equally  diffused  ?— 
In  some  cases,  yes.    Do  you  mean  in  a  bin  of  malt? 

9410.  Yes  ;  take  a  bin  of  malt.  I  understand  you 
have  given  a  good  deal  of  attention  to  this,  and  I  am 
asking  for  information.  Given  a  bin  of  malt  or  a  heap 
of  malt,  would  you  expect  arsenic  to  be  equally 
diffused  ?— Yes. 

9411.  How  does  the  danger  arise  of  the  arsenic 
getting  into  the  malt? — I  should  think  it  arises  from 
the  fumes. 

9412.  And  dust  ? — And  dust.  Coutamina- 

tion  of  malt 

9413.  Dust  entering  direct  into  it  from  the  current  i,y  i^j),, 
of  hot  air  and  also  dust  falling  into  it  that  has  been 
allowed  to  accumulate  on  a  surface  above,  is  not  that 

so  ?— Yes. 

9414.  Would  not  dust  falling  into  it  tend  to  be 
yery  unequally  diffused? — Yes,  I  should  say  it  would. 

9415.  So  that  you  would  not  always  expect  to  find 
uniformity,  would  you  ? — It  is  very  uncertain. 

9416.  But  you  have  not  made  any  observations  in 
that  direction? — No,  I  nave  not. 

9417.  {Chairman.)  Is  there  any  mixing  of  the  malt 
in  moving  it ;  mixing  it  up  with  a  shovel  or  anything 
else? — No,  we  keep  the  different  qualities  separate. 

9418.  {Br.  Whifdcgge.)  If  dust  falls  in,  it  remains 
there,  does  it? — It  is  brushed  before  it  leaves  the  malt 
kiln,  and  brushed  again  before  it  goes  up  to  the 
brewery.  We  always  rebrush  it  before  it  leaves  the 
maltings. 

9419.  You  told  us  that  the  sample  that  was  sent  to 
Mr.  Richardson  was  identical  with  the  one  taken  by 
the  Excise  officers.  In  what  way  did  you  hear  the 
result  of  the  analysis  at  Somerset  House? — I  had  a 
letter  from  them,  which  I  have  laid  before  you. 
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9420.  {Chairman.)  How  many  years  have  you  been 
in  the  malting  trade? — This  is  my  twentieth  year. 

9421.  You  have  been  actively  employed  in  the  trade 
for  twenty  years? — That  is  so. 

9422.  Before  these  circumstances  at  Halifax  you 
heard  and  read  a  good  deal  concerning  the  Manchester 
scare  ? — Yes. 


9423.  Upon  reading  the  account.s  in  the  newspapers 
of  the  proceedings  of  this  Commission  did  you  take 
greater  precautions  with  regard  to  the  fuel  you  used 
in  your  business  to  protect  the  malt  from  the  danger 
of  arsenic? — Yes. 

9424.  Can  you  tell  us  what  special  precaution.?  you 
have  taken?    I  am  putting  on  one  side  for  the  momeni; 
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what  happened  at  Halifax? — The  first  intimation  1 
had  of  it  was  in  December,  1900.  I,  like  most 
maltsters,  was  flattering  myself  we  were  all  right ;  thai 
it  was  the  sugar  which  was  wrong.  According  to  the 
reports,  beers  on.  being  analysed  without  any  glucose 
and  sugar  were  still  found  to  be  more  or  less  contami- 
nated. I  then  heard  that  malt  had  been  tested,  and 
was  found  to  contain  arsenic.  I  sent  my  samples  ofl 
immediately,  about  the  middle  of  December,  1900. 

9425.  Where  did  you  send  them? — To  Dr.  Miller,  of 
Manchester.  He  reported  that  they  were  not  as  clear 
as  they  ought  to  be.  He  said  they  were  not  right.  I 
was  very  much  surprised  .at  this,  and  went  to  have  a 
chat  with  him,  and  asked  him  what  he  considered 
would  be  the  best  fuel  to  use.  At  that  time  he  could 
not  tell  me.  He  said  he  thought  anthracite  coal  would 
be  the  best,  and  I  immediately  changed  on  to  anthracite 
at  that  time.  I  dried  a  few  kilns  of  malt  with  it,  and  I 
sent  them  to  be  tested.  He  reported  they  were 
puTe.  I  also  put  in  new  machines  ;  I  had  a  machine 
at  that  time  with  beaters  in  it,  a  centrifugal  "  Baron," 
and  I  heard  that  brushes  were  much  more  effective ; 
and  I  had  the  brushes  attached  to  the  beaters  which 
rubbed  the  malt  alongside  of  the  screen.  It  certainly 
took  out  all  the  culms,  and  I  had  also  aspirators 
attached  to  the  machines  which  sucked  out  pretty  well 
all  the  dust,  took  it  away  into  a  stive  xoom,  or  dust 
room.  Then  I  j^ut  .a  similar  machine  in.  I  still  found 
on  the  second  machine  that  I  have  more  or  less  out, 
and  I  have  a  sample  here  of  the  different  culms. 

9426.  Malt  samples  — No,  samples  of  the  culms  and 
the  dust. 

9427.  This  Manchester  aualy.st,  Dr.  Miller,  communi- 
cated to  you  thart  there  was  arsenic  in  these  samples 
which  you  sent  up  ?— Yes. 

9428.  And  suggested  to  you  that  probably  the  pre- 
sence of  this  arsenic  arose  from  the  fuel  which  you 
were  using,  and  suggested  that  you  should  change  the 
fuel  yoa  ha  I  been  using  and  use  anthracite  ? — Tliat  is 
so. 

9429.  Did  he  tell  you  that  there  was  danger  from 
using  gas  coke? — do  not  think  he  did. 
I  do  not  remember.  He  was  still  in  doubt 
about  it  himself.  It  was  a  very  early  stage  at  that 
time.  There  was  a  gre.it  deal  of  uncertainty  expressed 
as  to  which  was  the  best.  Many  people  thought  coke 
was  the  best  fuel.  He  could  not  really  help  me,  but 
he  said  he  thought  anthracite  womld  be  the  best,  and 
it  proved  to  be  so  in  my  case. 

9430.  Can  you  say  yourself  from  personal  experience 
that  you  think  gas  coke  is  undesiralble  for  malting? 
As  a  general  opinion  ;  I  do  noit  wish  to  tie  you  down 
too  closely? — ^I  think  it  is. 

9431.  Do  you  think  that  opinion  is  largely  held  by 
maltsters  in  Yorkshire  at  this  moment,  that  gas  coke 
is  not  a  good  fuel  for  malMug  pui-poses,  that  i1  is  more 
likely  to  contain  arsenic  than  anthracite  ? — That  is  so. 

9432.  That  is  the  general  opinion  iu  the  Trade  ? — 
That  is  so. 

9433.  Can  you  show  us  any  reports  of  analyses  you 
have  had  made  ? — Yes. 

9434.  Can  you  quote  one  or  two  to  the  Com- 
mission, iir  do  you  wish  to  iiand  them  an  as  evidence? — 
No,  I  do  not. 

9435.  You  would  rather  not? — Ye.s.  I  was  asked  to 
state  what  preoautioois  I  have  been  taking,  and  the 
analyst's  pa]>ers  I  have  here  date  back  from  December, 
1900,  up  to  the  present  iima. 

9436.  Since  December,  ISOO,  you  have  been  having 
constamt  anailiyses  of  your  maltingis? — ^Yes,  'tflie  last  is 
March  20th,  1902,  b  it  I  have  one  at  home  that  came 
this  week,  which  I  have  :.iot  brought  here.  It  is  still 
the  same  leport.  He  say;,  "  Mar-h  20th  :  I  have  tested 
for  arsenic  the  samples  of  msJt  brought  from  you  to- 
day. The  results  are  as  under :  Northowram  is  pure, 
a.nd  Elland  is  pure." 

9437.  Taking  those  analyses  before  you  as  a  whole, 
what  is  the  result  of  them  as  regards  the  presence  of 
arsenic  in  any_ sample  that  you  sent  up?— I  find  them 
to  come  out  fairly  consistentlj-  pure  since  I  have  taken 
precautions  of  being  careful  iin  the  selection  of  my 
fuel.  I  have  been  oa.reful  in  selecting  the  anthracite 
because  I  found  that  to  varj-. 

9438.  You  found  even  with  the  use  of  anthracite  some 
oare  should  be  taken  in  regard  to  the  coal  used  ?-  -That 
is  so. 


9439.  Do  you  think  it  should  be  picked  over  by  hand  Mr. 
or  examined  closely? — ■!  instruoted  my  foremen  when  A.  Worsk 
aney  were  taking  in  fresh  loads  of  coal  to  look  out  for 
any  of  the  pyrites,  and  now  and  then  one  has  found  a  11  Aprill9 
metal  substance,  and  they  have  insti-uotions  to  pick 
that  out.    It  is  verj-  rarely  we  do  come  across  it. 

9440.  But  when  found  it  should  be  nicked  out  at 
on-^e  ? — Yes. 

9441.  Do  you  wish  the  Commission  to  under.stand  that  Precautior 
since  you  have  been  more  particular  asi  to  the  use  of  have  reduc 
your  fuel  and  used  anthracite  carefully  examine'd  be-  arsenic  in, 
fore  use,  that  the  analyses  have  shown  a  great  im- 
provement  as  regards  the  presence  of  arsenic  ? — That 
is  so. 

9442.  That  is  what  you  wish  the  Commission  to  under- 
stand ? — -Yes,  and  many  of  my  customers  of  Lancashire 
both  test  the  malt  itself  and  submit  it  to  other  brewers' 
chemists  for  their  testing.  Moi&t  of  my  cusitiomers  had 
Dr.  Miller  as  their  analyst  ;  some  have  had  Dr.  Camp- 
bell Brown  ot  Liverpool.  The  samples  have  come  out 
all  right. 

9443.  With  regard  to  the  brewers,  your  customers, 
have  you  had  requi^sts  from  them  to  give  any  guarantee 
as  regards  the  malt  you  supph',  or  as  to  special  treat- 
ment with  regard  to  fuel  ? — ^Yes,  I  have  sometimes.  I 
had  a  customer  in  Salford  at  the  time  of  the  Manches- 
ter scare.  They  had  no  difficulty  with  their  beers 
at  tihat  time,  but  at  the  same  time  they  were  very 
anxious  about  it,  and  they  said  that  all  malt  would  have 
to  be  guaranteed  free  from  arsenic.  The  malt  I  sent 
I  put  on  "  guaranteed  pure  "  across  my  invoices.  Their 
results  were  I  believe  perfectly  satisfactory. 

9444.  Have  you  made  any  effort  to  get  a  guarantee  Guarantei 
from  the  persons  you  buv  fuel  f ram  ?— I  have  asked  of  ^^ll^inj 
them  for  it.  '  unsat 

9445.  Have  you  endeavoured  to  get  anything  like  a 
guarantee  as  to  freedom  from  pyrites? — They  have  sent 
me  analysis  of  their  coal,  which  is  quite  free  from 
arsenic,  as  they  state,  but  at  the  same  time  most  of 
them  are  very  chary  about  giving  you.  a  guarantee  about 
freedom  from  arsenic.  They  Itnow  you  are  quite  liable 
to  have  more  or  lesiS  in  all  coal. 

9446.  In  each  ca.se,  where  possible,  do  you  get  a 
guarantee  as  to  freedom? — No,  I  do  not.  Of  course, 
knocking  about  myself,  doing  most  of  my  own  travelling, 
I  come  across  many  maltsters,  and  we  have  a  chat  with 
one  another,  and  we  have  found  out  in  that  way  a  fev/ 
collieries  whose  coal  has  proved  itself  to  be  very  good. 
I  have  never  asked  them  for  a  guarantee  of  purity  at  all, 
I  have  received  their  reports,  and  I  think  I  have  om 
or  two  here.  There  is  a  tender  here,  "  I  beg  to  thank 
you  for  your  esteemed  favcvur  of  the  26th,  and  I  have 
Buifh  pleasure  in  handing  you  our  price  for  best  mnltiug 
coal  free  froni  arsenic,  as  you  will  see  from  report  of 
our  analyst,  copy  of  which  we  send  you  herewith." 
There  is  the  analysis  of  the  coal.  , 

9447.  You  wish  us  to  understand  that  if  maltsters 
travelled  about  like  yourself,  and  were  careful  as  to 
the  selection  of  the  colliery,  it  would  be  more  valuable 
than  the  TDaper  guarantee  ? — Yes.  It  is  very  easy  to 
say,  "  They  are  guaranteed  free  from  arsenifi "  ;  but  I 
do'  not  see  really  what  good  that  is  to  us.  The  thing 
that  we  must  go  by  is  the  purity  of  our  malt  after  being 
dried.  I  have  found  that  the  best  way.  I  do  not 
think  much  about  their  guarantees.  Ther  do  not  bind 
themselves  in  any  way.  The  analysts  teli  me  they  can 
get  hold  of  a  23iece  of  cojI  that  is  perfectly  free,  but 
it  does  not  say  the  whole  truck  is  free.  In  a  huge  piece 
(-f  coal — and  anthracite  coal  is  in  very  large  blocks,  in- 
deed— in  breaking  them  down  it  is  quite  possible  at 
times  to  come  across  a  little  of  the  pyrites.  You  might 
analyse  several  pieces  of  coal  out  of  the  same  truck  and 
find  them  pure,  and  still  find  one  piece  with  the  pyrite? 
which  would  sive  arsenic.  At  the  same  time  there  are 
no  doubt  seams  wnicn  are  really  very  free  trom  suiphur, 
and  where  sulphur  is,  I  believe  arsenic  i». 

9448.  Were  you  using  in  your  malting  process  in 
August  last  gas  cake,  or  last  year  at  all  ? — No. 

9449.  You  were  not  using  any  gas  coke  in  1901  ? — No, 
not  at  all. 

9450.  Ouly  anthracite  ? — -That  is  so. 

9451.  But  during  the  previous  season  did  you  use 
any  gas  coke? — used  a  very  little  gas  coke,  because 
the  season  does  not  commence  until  the  end  of  Sep- 
tember or  the  beginning  of  October,  and  I  chaaged  in  Some  gas  ^ 
December  absolutely  to  coal.    For  two  months  I  had  coke  used  ii 
a  blend  in  the  1900-1901  season.  1900-1 
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9452.  You  might  have  been  applying  in  Augu.st  last 
malt  which  had  been  ivied  possibly  by  gas  coke? — 
I  should  tihink  it  was  very  unlikoly  at  that  t  ime.  That 
is  something  likei  eight  or  nine  months  afterwai'ds. 

9453.  It  has  been  suggested  by  Mr.  Hammond  Smith 
that  some  malts  supplied  l;y  you  to  Alderson's  Brewery 
from  your  town  malting  in.  .iui;n2!  last  might  have  been 
made  over  gas  coke? — I  should  think  noi. 

9454.  You  think  it  is  not  possible  ? — No.  The  prin- 
cipal! cote  I  wias  using  there  befoire  I  changed'  oveir  to 
antOwacite  was  made  at  a  pit  just  above  tihe  kiln,  and 
tJie  coke  I  hlad  been  using  was  p'rinciipa.lly  from  thait 
collieiy,  which  has  a  repultaitdon  of  being  very  free  from 
sulphur. 

94'j5.  (Sir  William  Church.)  Tliat  would  b?  oven 
coke  1 — Tliat  is  so. 

9456.  (Chairman.)  Not  gas  coke  at  all? — That  would 
be  oven  coke.  But  you  asked  me  if  I  had  used  any 
gas  coke,  and  I  said  "Yes."  I  had  about  two  or  three 
loads  of  gas  coke,  but  the  principal  fuel  was  this  oven 
coke. 

94o7.  You  believe  in  the  brushing  process  as  a  valu- 
able iDroeess  ? — ^It  takes  all  the  loose  material  from  the 
corn,  and  polishes  it  up.  iSometianes  in  corns  you  will 
find  a  bit  of  husk  loose,  what  we  call  beeswing.  It 
brushes  all  that  off  ;  takes  that  away,  and  leaves  you 
a  clean  malt. 

9458.  The  idea  being  if  there  i.s  any  mischief  occurring 
the  fumes  will  attach  to  these  portions,  and  that  is 
where  arsenious  oxide  is  likely  to  be,  and  that  by 
the  brushing  process  you  do  away  with  the  danger? — 
That  is  so. 

9459.  I  suppose  you  have  never  taken  the  trouble  to 
test  any  malt  for  arsenic  before  the  brushing  process 
to  see  the  distinction  between  the  two  ? — I  have  not ; 
not  to  give  you  an  approximate  amount.  But  I  have 
done  this.  I  have  had  samples  taken  out  of  a  heap  and 
sent  off  for  the  test  ;  just  taken  out  of  the  heap,  and 
then  I  have  had  samples  put  through  the  brushers  out 
of  the  same  heap,  and  sent  that ;  and  the  analyst  told 
me  that  the  brushed  malt  came  out  very  well  indeed — 
"  a  shade  purer,  at  any  rate,  than  the  other,"  that  is  how 
Dr.  Miller  put  it. 

9460.  That  is  to  say  pure  as  regards  the  presence  of 
arsenic  ? — That  is  so. 

9461.  {Dr.  Whitelegge.)  Did  he  say  a  shade  purer? — 
Yes.* 

9462.  [Chaij-man.)  There  was  a  difference  at  all  events 
in  favour  of  the  brushing,  and  his  expression  was  "a 
shade  purer?" — ^Yes. 

9463.  {T>r.  Hammond  Smith.)  Perhaps  yon  can  clear 
up  this  suggestion  of  mine.  Some  malt  was  supplied  by 
you  to  Alderson's  Brewery  in  August  last.  I  think  that 
was  your  (Statement.  I  have  it  here  written  down,  that 
you  were  frequently  supplying  Alderson's,  and  some  of 
tliat  went  straight  from  the  Northowram  malting  to 
Alderson's? — Th&t  is  so. 

9464.  Some  of  the  malt  went  from  the  Northowram 
malting  in  August  last?^ — ^Yes. 

9465.  To  Alderson's  ?— Yes. 

9466.  That  at  the  date  in  August  the  malt  sent  miglit 
pi  (jhably  have  been  some  of  the  older  malt  made  by  you 
before  you  changed  to  anthracite,  malt  stored  up  at  your 
mailings? — do  not  thank  so. 

9467.  That  is  what  I  understood  from  you  ? — T  should 
not  tlihik  so.    I  could  not  tell  you  from  memorj^ 

9468.  But  you  could  hardly  tell  in  any  other  way  than 
from  memory,  because  ycrair  malt  at  N'ortlhowram  is 
stacked  in  great  heaps  against  the  wall  in  the  malt 
room  ? — Yes.  But  it  is  a  kiln  wiiere  I  am  working  regu- 
larly taking  the  malt  away. 

9469.  At  what  date  did  you  change  the  fuel  at 
""orthowram  ? — About  20ith  December,  1900. 

9470  That  is  exactly  the  date  I  have  in  my  hands.  I 
fatlier  gathered  from  your  foreman  that  in  August,  1901, 
there  would  have  been  some  stock  of  malt  made  before 
that  date  ? — I  could  not  tell  you. 

*  I  find  on  reference  tliat  Dr.  Miller  stated  the  brushed 
Mialt  was  a  distinct  inipi-ovement  on  the  unbni.shed,  and  not 
as  stated  to  the  Commission. 


9471.  (Sir  William.  Church.)  You  have  told  us  that  the 
anthracite  you  received  is  an  large  blocks,  and  that  you 
have  to  break  it  up  before  putting  it  on  the  furnaces  ? — 
That  is  so. 

9472.  Could  you,  as  a  practical  man,  tell  me  whether 
it  would  increase  the  labour  that  your  stokers 
should  pick  out  any  lumps  which  look  as  if  they  con- 
tained pyiiites.  They  can  easily  learn  to  recognise  them, 
cannot  they  ? — Quite  easily.  It  is  a  metallic  substance. 
It  is  easily  detected  as  different  from  the  coal. 

9473.  I  suppose  you  have  given  those  instruction.s  to 
them  ?— ITiat  is  so. 

9474.  Do  you  find  often  lumps  of  pyrites  ? — Verv 
rarely  indeed,  but  just  at  isolated  times. 

9475.  When  maltsters  are  preparing  their  anthracite 
for  putting  upon  the  furnaces,  it  would  be,  comparatively 
speaking,  an  easy  thing  to  eliminate  most  of  the  pyrites 
accidentally  present? — That  is  so. 

9476.  (Dr.  Whitelegge.)  Do  you  use  any  lime  ? — I  have 
used  a  little. 

9477.  With  the  view  of  checking  the  dissemination  of 
aiisenic  ? — Yes. 

9478.  You  attribute  the  freedom  of  tlie  malt  from  ar- 
senic to  the  precautions  you  take  in  the  matter  of  fuel. 
You  do  not  attribute  anything,  do  you,  to  any  peculiar 
construction  of  your  kilns  ? — No,  I  do  not.  I  have  tiled 
floors,  and  I  clean  out  the  chamber  regularly  where  what 
we  call  the  rock  comes — that  is,  the  dust  which  drops 
through  the  perforations  in  the  tiles.  They  drop  on  to 
the  arches  below.  The  drying  kiln  is  formed  with 
arches  coming  down  to  the  fires,  and  the  loose  cuim  more 
or  less  drops  down  through  these  holes,  and  we  have 
that  to  clear  away.  It  is  a  dust  of  no  use  for  feeding  or 
anything  of  that  sort.    We  call  it  rubbish.* 

9479.  Have  you  more  than  one  floor  ? — No. 

9480.  Do  you  clear  out  the  kilns  ? — Yes. 

9481.  Do  you  remove  the  dust  from  the  walls? — Yes. 

9482.  Are  there  any  girders,  or  beams,  or  rafters 
overhead  in  the  drying  chamber? — Yes. 

9483.  Are  they  cleared  of  dust  at  short  intervals  ? — 
Yes  ;  all  brushed  down  and  the  place  is  whitewashed 
each  year. 

9484.  When  you  send  out  malt  to  customers  do  you 
send  them  any  assurance  as  a  matter  of  routine  that 
it  is  free  from  arsenic  ? — No  ;  they  take  my  word  for 
it  now  pretty  well. 

9485.  But  you  give  them  your  word  for  it  ? — I  know 
this,  that  if  they  found  arsenic  in  it  they  would  not 
have  it. 

9486.  But  does  the  invoice  contain  any  statement  as 
to  freedom  from  arsenic 't — ^I  think  I  have  two  customei's 
to  whom  I  simply  put  "  guaranteed  pure"  on  the  in- 
TOice. 

9487.  Otherwise  you  rely  on  a  general  understanding 
without  any  expression  on  the  invoice  or  otherwise  ? 
— T'hat  is  so.  I  know  my  customers  personally.  It 
has  beear  one  ai  this  topiics  of  conversation  for  about 
rifteBn  months  talking  the  business  over,  that  chiefly 
— and  the  business  being  my  own — I  have  been  making 
an  effort  to  get  my  malt  as  pure  as  ever  1  can.  1  have 
spared  no  expense  in  the  price  of  coal.  I  have  given 
up  to  35s.  3d.  a  ton  delivered  to  my  place,  and  I  have 
given  as  low  as  26s.  I  have  found  them,  sticking  to 
about  two  collieries,  to  come  out  very  satisfactory. 

9488.  Under  no  circumstances  do  you  send  out  malt 
unbrashed,  do  you  ? — ^No,  not  now.  We  do  not  send  any- 
thing out  now  except  what  is  brushed. 

9489.  Is  that  by  way  of  additional  precaution  agaiiLst 
arse 'lie  ? — Yes. 

9490.  Or  for  other  reasons  ? — No.  It  is  merely  to  try 
and  get  the  malt  as  clean  as  possible  and  get  all  foreign 
matter  off  the  husk,  and  get  the  culm  away. 

(Chairman.)  The  Commission  hais  appreciated  very 
much  the  early  precautions  you  took  to  ensure  immu- 
nity from  danger. 


Mr. 
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*  I  do  not,  of  C3urse,  wish  to  convey  the  idea  that  my 
malts  "  are  free  from  arsenic,"  but  to  say  they  are  reported 
"  pure"  by  Dr.  Miller,  who  las  rather  a  strict  .standard  of 
coinmeroial  [>niity. 
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9491.  {Chairman.)  You  have  been  for  some  time  visi- 
mg  surgeon  to  the  Halifax  Poor  Law  Infirmary  1 — I  am 
the  principal  medical  officer  at  the  Halifax  Union  Poor 
Law  Hospital.  It  is  a  new  institution,  which  was 
opened  in  October  last,  and  that  is  when  I  received  my 
appointment. 

9492.  How  long  have  you  been  in  the  profession  ? — I 
was  qualified  in  1888. 

9493.  Previous  to  these  events  in  Halifax,  concerning 

which  you  have  come  to  give  evidence,  have  you  taken 
personally  any  interest  in  the  cases  which  occurred  in 
Manchester  with  regard  to  arsenical  poisoning  ? — I  have. 
About  eighteen  months  ago  we  had  several  cases  of 
chronic  arsenic  jjoisoning  at  the  old  Workhouse  In- 
firmary, which  was  then  under  the  charge  of  Dr.  Dolan. 
These  cases  were  on  that  occasion  diagnosed,  and  he 
asked  me  to  see  them.  I  was  then  a  kind  of  deputy 
medical  officer  to  him,  and  when  he  was  away  I  took 
charge  of  the  hospital.  I  saw  the  cases  then,  and  was 
very  interested  in  them. 

9494.  Did  you  form  any  judgment  as  the  result  of 

your  investigation  ? — The  cases  were  seen  by  many 
medical  men,  amongst  whom  were  the  Medical  Officer  of 
Health,  and  I  do  not  think  anyone  had  any  doubts  that 
they  were  arsenical  cases.  I  myself  was  certainly  con- 
vinced that  they  were  chronic  arsenical  poisoning  cases. 
I  have  the  names  of  those  cases  which  were  given  to  me  a 
little  while  before  I  came  up  by  Dr.  Dolan.  He  says 
here  :  "  Cases  of  arsenical  poisoning  from  the  workhouse, 
some  of  which  were  seen  by  Dr.  Neech,  Medical  Officer 
of  Health,  Dr.  West  Symes,  Mr.  Woodyatt,  and  others." 
Then  he  goes  on  to  give  the  names,  and  at  the  end  he 
saya  :  "  These  cases  were  reported  to  the  Halifax  Board 
of  Guardians  at  the  time." 

9495.  Have  you  a  copy  of  that  report  ? — I  have  only 
the  names  in  Dr.  Dolan's  handwriting.  I  do  not  think 
at  the  old  hospital  any  very  careful  records  were  kept 
of  cases.    I  am  afraid  this  is  all  we  have. 

9496.  How  many  cases  were  there  ? — There  were  eight. 
He  puts  eight  cases  down  here. 

9497.  Had  you  personally  examined  each  one  of  those 
eight  cases  ?— I  saw  them.  I  cannot  say  that  I  carefully 
examined  each  case.  I  did  examine  them,  of  course, 
and  I  was  very  interested  because  there  was  one  man 
wLo  had  very  marked  diaphraomatic  paralysis. 

9498.  And  it  was  partly  from  your  own  observation 
and  partly  from  what  you  hoard  of  others  that  you 
formed  an  opinion  ? — On  that  occasion,  quite  so. 

9499.  It  was  partly  hearsay  evidence  and  partly 
genera]  observation  i'— My  attentjnn  was  drawn  to  it  first 
by  Dr.  Dolaji,  and  then  I  formed  my  own  opinion  after- 
wards. 

9500.  With  regard  to  the  cases  whicli  have  now  been 
reported  to  the  Commission,  that  would  be  later,  would 
it  not? — Yes. 

9501.  AVith  regard  to  the  nine  cases  reported  from  the 
new  Halifax  Infirmary,  how  many  of  those  nine  cases 
were  actually  under  your  care  and  supervision  ? — All 
but  three.  I  saw  them  all,  of  course,  but  all  but  three 
were  actually  under  my  care.    The  staff  at  our  hospital 
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is  a  responsible  medical  officer  (myself),  an  assistant 
medical  officer,  who  is  my  colleague,  and  a  resident  17  April  19D 
medical  officer,  who  is  the  house  surgeon  practically. 

9502.  How  often  would  the  resident  medical  officer 
visit  the  infirmary? — He  lives  in  the  hospital.  In  his 
rules  he  is  supposed  to  visit  night  and  morning. 

9503.  You  wish  the  Commission  to  xuiderstand  that 
in  six,  at  all  events,  out  of  these  -nine  cases  you  iiad 
intimate  knowledge  of  each  symptom,  and  an  intimate 
knowledge  of  the  cases  ? — I  had  an  intimate  knowledge 
of  all  the  cases,  because  I  was  very  interested,  and  1 
visited  the  cases  of  my  colleague,  Mr.  Shaw. 

9504.  In  one  or  two  of  these  cases  there  was  a  very 
marked  difference  of  opinio-n,  was  there  not,  between 
yourself  and  other  medical  men  m  the  district  in  regard 
to  the  diagnosis  ? — With  regard  to  some  of  them,  yes. 

9505.  In  regard  to  how  many? — ^If  you  will  kindly 
allow  me  I  will  go  through  the  cases.  I  have  the  hospit-al 
bed  tickets  with  me,  and  I  can  explain  that  difference. 
The  day  the  hospital  was  opened,  October  8th,  the  first 
case  was  admitted  in  the  ordinary  way  in  the  receiving 
room,  and  I  received  her  when  she  came  to  the  ward. 
With  regard  to  cases  No.  1  and  No.  2,  I  may  say  in  pass- 
ing they  were  both  diagnosed  by  myself  in  the  first  in- 
stance, and  that  no  one  suspected  arsenical  poisoning 
but  myself.  I  not  only  suspected  it,  but  I  put  it  down 
in  writing  on  the  bed  ticket  at  the  time.  I  was  sure 
they  were  arsenical  cases. 

9506.  Can  you  mention  the  names  of  those  two 
patients  ? — Wilkinson,  who  was  admitted  on  October  81h, 
was  diagnosed  then  by  myself  as  iDcripheral  neuritis, 
arsenic.  The  patient  was  unable  to  walk  ;  had  no  tendon 
reflexes,  and  much  pigmentation  of  skin.  Those  were 
my  notes  taken  at  the  time  of  admission  and  examina- 
tion. The  other  was  Shearing.  The  history  I  have 
down  was  "  111  many  years  every  winter  with  pain  in 
the  back  or  joints  ;  worked  up  to  six  weeks  ago  ;  condi- 
tion on  admission  :  patient  very  ansemic,  oedema  of  face, 
had  trace  of  albumen  in  the  urine."  That  was  not 
dignosed  by  anyone  when  he  came  into  hospital  ;  it 
was  thought  to  be  a  case  of  chronic  Bright's  disease, 
but  after  he  had  been  in  a  few  weeks  I  was  not 
satisfied  with  the  diagnosis,  and  carefully  examined 
the  patient  and  diagnosed  him  as  a  well-marked  case  Arsenical 
of  arsenical  poisoning.  That  is  case  No.  2.  Case  No.  3  poisonin" 
came  in  from  her  own  home  with  marked  pigmentation  diagnosed 
and  branny  desquamation.  certain  caa< 

9507.  {Sir  William  Church.)  Is  that  Louisa  Lowrie  ? — 
Yes.  This  I  took  to  be  characteristic  of  arsenic  ;  not 
only  the  pigmentation  but  the  branny  desquamation. 
There  were  no  other  marked  symptoms  in  Lowrie.  She 
gave  a  histoiy  certainly  not  of  being  a  beer  drinker,  but 
I  believe  her  friends  said  she  was. 

9508.  {Chairman.)  What  was  your  conclusion  in 
regard  to  this  case  ? — I  considered  it  was  chronic 
arsenical  poisoning.  I  think  she  did  not  look  "  beery," 
if  you  understand  the  expression.  I  do  not  think  she 
was  an  alcoholic.  I  think  it  is  just  possible  she  might 
have  got  it  from  some  other  source,  but  I  cannot  say. 
The  other  two,  Wilkinson  and  Shearing,  were  un- 
doubtedly beer  drinkers.  Lowrie  certainly  said  she  was 
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J,  ],\  not,  bat  her  neighbours — whoBiay  or  may  not  be  reliable 
■/i/atf.  — said  she  was.  She  certainly  had  not  that  appearance. 
—  The  next  case,  case  No.  4,  was  brought  in  at  night  in  an 
•il  1902.  extrenrely  filthy  condition.  He  was  a  man  of  81  years 
— -  of  age,  and  he  died  under  four  days — he  died  on  the 
8th. 

9509.  AVhat  was  his  name  ?— McNulty. 

9510.  {Sir  William  Church.)  His  age  was  given  to  me 
as  84  ? — I  have  it  81.  The  patient  was  in  that  filthy 
dirty  state,  and  evidently  moribund,  that  the  symptoms 
one  has  1  am  afraid  are  rather  more  general  than  other- 
wise. I  saw  him  after  admission,  and  saw  him  on  other 
occasions  before  he  died,  and  I  certainly  came  to  the 
conclusion  that  he  was  not  dying  of  arsenical  poisoning. 
I  did  not  consider  the  pigmentation  that  he  was  sup- 
posed to  have,  according  to  the  house  surgeon,  was 
arsenical.  His  skin  was  very  dirty  and  had  scabby, 
scaly  sort  of  sores  that  one  gets  in  a  man  in  a  filthy 
condition.  I  am  told  he  had  slept  about  the  country, 
in  and  out  of  houses  for  many  years.  From  that  I  do 
not  consider  that  any  slight,  change  in  tlie  colour,  which 
might  be  a  matter  of  dispute  between  iwo  medical  meti 
justified  one  in  calling  him  an  arsenical  case.  I  may 
say  he  was  drunk  when  he  came  in.  He  had  been  going 
aboiit  and  doing  his  ordinary  hawking.  He  was  a 
hawker,  and  the  history  to  my  mind  was  not  that  which 
one  got  in  the  other  cases,  and  certainly  his  condition 
was  not  the  condition  I  have  seen  in  the  people  before. 

9511.  (Chairman.)  Is  there  any  other  case  you  can 
jjlace  before  the  Commission  where  there  was  a  distinc- 
tion or  difference  of  opinion  of  that  kind  between  you? 
— The  next  case  is  Lawrance  Whalan,  who  was  an  old 
feeble  man,  very  anaemic,  and  developed  keratosis  soon 
after  admission  to  the  hospital.  I  considered  the  case 
to  be  one  of  pernicious  anaemia.  He  died  on  March  24th, 
a  little  over  two  months  after  being  admitted  to  hospital. 
He  never  improved,  but  gradually,  as  one  sees  in  per- 
nicious anemia,  went  out,  and  no  treatment  seemed  to 
have  any  effect  upon  him  at  all.  He  was  given  the 
various  drugs  we  give  for  pernicious  anaemia  except 
arsenic,  because  there  was  arsenical  poisoning.  He  was 
an  arsenical  case,  and  therefore  I  did  not  give  him 
arsenic.  Unfortunately  I  was  not  able  to  get  a  post- 
mortem in  this  case.  I  tried  very  hard,  but  the  people 
were  Irish,  and  the  Irish  are  rather  averse  to  post- 
mortem examinations,  so  that  I  was  not  able  to  get  it. 

9512.  Who  signed  the  death  certificate  ?— I  did. 

9513.  And  when  you  signed  the  certificate  you  had 
no  reason  to  suspect  this  was  a  eas<?  of  arsenical  poison- 
ing ?^That  is  so. 

9514.  (Sir  William  Church.)  Six  were  under  your 
personal  care?— Yes.  But  I  saw  them  al],  and  ex- 
amined them  carefully.  To  my  mind  there  is  no  differ- 
ence between  one  set  and  the  other.  I  have  given  you 
the  cases  in  the  order  of  admission  to  the  hospital. 

9515.  (Chairman.)  Before  these  occurrences  at  Man- 
chester which  led  to  the  appointment  of  this  Commis- 
sion, had  you,  as  a  medical  man,  any  suspicion  what>- 
ever  with  regard  to  even  the  possibility  of  poisoning  by 
arsenic  in  beer  ?— I  had  not,  but  I  have  formed  a  con- 
clusion since  the  Commission  sat,  and  since  the  two 
outbreaks  of  these  cases  in  Halifax. 

9516.  At  first  it  was  the  Manchester  outbreak  that 
brought  to  your  mind  the  possibility  ?— That  is  so. 

9517.  I  suppose  you  never  considered  sucli  a  question 
before,  and  it  was  never  brought  under  youi-  notice  as  a 
medical  man? — No.  I  often  gave  arsenic  to  patients. 
I  have  been  in  various  hospitals  for  over  six  j^ears  as 
resident. 

9518.  It  is  not  an  uncommon  practice,  is  it? — The 
only  symptoms  I  could  say  I  have  seen  are  vomiting, 
and  the  watering  of  the  eyes,  and  then  one  generally 
stopped  or  decreased  the  dose,  and  the  patient  got  all 
right. 

9519.  During  the  cases  of  arsenical  poisoning  in 
Manchester  and  the  surrounding  district  did  you  see 
any  of  those  cases? — No,  not  in  Manchester.  At  the 
time  the  cases  were  in  Halifax,  and  I  saw  them  there, 
I  received  from  Dr.  Reynolds,  who  was  formerly  resi- 
dent with  me  at  the  Manchester  Royal  Infirmary,  his 
brochure,  which  was  very  descriptive,  and  contained 
numerous  copies  of  photographs,  which  I,  of  course, 
studied. 

9520.  Will  you  kindly  tell  the  Commission  wheu  and 
where  you  fiist  saw  a  patient  suspected  to  be  suffering 
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from  arsenical  poisoning  due  to  beer? — At  the  end  of  3Ir.  J.  F. 

September,   1900,   at  the  old  Workhouse  Infirmary,  Woodijatt. 

Halifax.    It  was  the  winter  of  1900,  late  in  the  year  of   

1900.  17  April  1902. 

9521.  But  some  while  before  these  occurrences  whicli 
you  have  mentioned  to  us  in  tire  Infirmary? — Yes. 

9522.  (.S'/r  William  Church.)  Would  you  kindly  tell  Dr.  Wood- 
the  Commission  what  are  your  exact  duties  as  visiting  yatt's 
oflicer  to  the  Halifax  Infirmary? — I  am  the  responsible  esaininatioii 
Medical  Officer  appointed  by  the  Guardians,  and        oi  ^aes  at 
proved  by  the  Local  Government  Board.      I  am  re-  rniaiy. 
sponsible  really  for  everything  in  the  institution.  My 

definite  duties  are  not  drawn  up.  It  has  been  a  new 
appointment,  and  the  guardians  somewliat  hesitated 
to  define  one's  duties  very  definitely,  and  have  not  yet 
done  so.  But  I  may  say  that  I  have  been  to  the  hos- 
pital a  great  deal,  and  I  very  seldom  have  missed  a  day. 
Some  days  I  have  been  there  twice.  Of  course,  I  am  a 
medical  practitioner  in  the  town  now,  and  this  is  just 
an  appointment  which  I  hold.  I  think  I  may  tell  you 
tliat  I  have  been  a  hospital  resident  for  a  number  of 
years,  and  I  take  a  great  interest  in  hospital  work  and 
administration,  and  I  think  that  is  what  has  got  me  this 
responsible  appointment. 

9523.  You  are  responsible  for  all  the  j^atients  in  the 
Infirmary  ? — When  put  in  Iriiat  way,  yes.  I  have  two 
assistants.  Their  title,  which  is  in  the  Local  Govern- 
ment Board  Order,  is  Assistant  Medical  Officer,  and 
the  third  one  is  the  Resident  Assistant  Medical  Officetr. 
They  are,  therefore,  practically  under  me,  and  I  am  re- 
sponsible for  all  that  takes  place  in  the  institution. 

9524.  Would  you  kindly  tell  us  what  is  your  routine 
when  you  pay  a  visit  1' — I  go  in  the  morning,  and.  I  in- 
variably see  all  new  cases  that  are  admitted.  I  ex- 
amine them,  and  prescribe  for  them,  and  very  often 
diagnose  them,  or,  if  they  have  been  already  diagnosed, 
I  either  confirm  or  alter  that  diagnosis. 

9525.  You  examine  all  the  new  patients  yourself  per- 
sonally?— Well,  there  are  certain  cases  that  hava  been 
allotted  to  the  Assistant  Medical  Officer.  I  have  done 
that  myself  to  relieve  myself  of  Tesponsibility.  Our 
institution  is  one  of  three  hundred  people  almost,  and 
that  is  a  large  number.  We  have  not  many  daily  ad- 
missions. There  are  principally  old  dhronic  cases  that 
you  get  in  other  workhouse  liospitals. 

9526.  What  we  rather  wanted  to  know  was  whether 
you,  as  a  matter  of  routine,  examine  all  patients  your- 
self, or  only  examine  those  your  Assistant  Medical 
Officer  or  Resident  Oflicer  draws  your  attention  to  ? — I 
may  say  practically  I  have  examined  all  male  patients 
wlio  have  been  admitted  to  the  new  hospital  since  it  was 
opened  in  October  last,  and  those  female  patients  that 
my  attention  has  been  drawn  to  by  the  Assistant  or 
Resident  Assistant  Medical  Officers. 

9527.  Do  you  prescribe  for  them  as  well  as  diagnose 
the  case  ? — Very  often. 

9528.  When  you  diagnose  the  case,  do  you  write  the 
diagnosis  upon  the  board,  or  is  that  left  to  a  later 
date  ?— I  generally  like  it  done  at  the  time,  and  if  it  is 
not  done  already  I  very  often  put  it  down  in  my  own 
handwriting,  which  you  will  see  if  you  care  to  see  my 
bed  tickets  here. 

9529.  Do  you  consider  you  have  any  other  duties 
besides  those  in  the  infirmary?— No  public  appoint- 
ment. 

9530.  Visiting  the  patients  in  the  wards  completes 
your  duty  as  far  as  the  Poor  Law  hospital  is  concerned  ? 
— I  attend  the  Infirmary  Committee  meetings  once  a 
week  ;  not  that  it  is  necessary,  but  I  go  just  to  report, 
and  to  see  what  is  going  on  in  the  liouse.  Except  for 
that  I  have  no  clerical  duties  beyond  the  medical  work. 

9531.  What  do  you  include  in  the  medical  work  ?— 
Examining,  diagnosing,  and  treating  cases  and  dis- 
charging patients. 

9532.  Do  you  generally  attend  in  the  post-mortem 
room  or  not  ? — Very  ofitsiu 

9533.  Is  that  part  of  your  duty,  or  do  you  go  there 
yourself  ?i — I  go  down,  and  sometimes  make  the  post- 
mortem myself,  and  sometimes  the  house  surgeon  does  ; 
or  we  do  it  together.  I  have  attended  most  post- 
mortems that  have  taken  place  since  the  hospital 
opened. 

9534.  You  consider  that  that  is  part  of  your  duty 
almost  J— Quite  so. 
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9535.  With  regara  to  the  certificates,  of  those  who 
die  in  the  hospital,  do  you  usually  sign  the  death  cer- 
tificate or  not?^ — I  do  not. 

9536.  I  think  you  did  sign  the  death  certificate  of 
Whalan  ?— I  did  ;  and  if  you  will  allow  me  I  will  give 
you  my  reason  for  doing  so.  At  two  former  mquests 
which  were  held  there  was  a  difference  of  opinion  be- 
tween me  and  the  house  surgeon. 

9537.  I  do  not  think  I  need  go  into  that,  but  as  a 
matter  of  fact  you  did  sign  the  death  certificate  ;  there 
were  reasons  that  made  you  sign  it,  but  that  was  an 
unusual  course  ? — It  was  an  unusual  course,  yes. 

_  9538.  I  should  like  you  to  kindly  give  the  Commis- 
sion some  information  about  some  of  these  cases.  The 
first  case  in  which  you  recognised  arsenical  poisoning 
was  Mary  Wilkinson? — Yes. 

9539.  She  got  well? — Well,  she  is  in  hospital  now; 
she  is  convalescent. 

9540.  But  at  all  events  she  is  getting  well  ? — Yes. 

9541.  And  George  Shearing?— He  is  now  in  the  hos- 
pital. I  examined  him  on  Monday  the  last  time,  and 
I  consider  that  he  is  making  practically  no  progress. 
His  paralysis  lias  passed  off  to  a  very  great  extent ;  he 
can  just  totter  with  help. 

9542.  But  with  regard  to  those  two  cases,  you  have  no 
doubt  yourself  that  they  are  arsenical '—Absolutely 
none. 

9543.  liouisa  Lowrie  ? — I  liave  no  doubt  in  ni.y  own 
mind. 

9544.  She  is  still  in  the  hospital  ?— She  is  still  in  the 
hospital. 

9545.  T  think  that  MoNulty  was  the  fourth  ?--Th  at 
is  so. 

9546.  I  rather  gather  from  what  I  hear  that  you  con- 
sidered him  during  life  to  be  an  arsenical  case? — No,  I 
did  not.  I  considered  he  was  an  old  bronchitic  ;  that 
he  liad  an  acute  attack  on  top  of  his  chronic  conditio*"., 
and  that  he  died  from  that  cause. 

9547.  The  pigmeiitatioii  on  McNulty  you  considered 
was  due  to  dirt? — I  did. 

9548.  Was  .  there  not  something  peculiax  about  the 
pigmentation  if  it  was  due  to  dirt  ? — I  do  not  think  so. 
I  carefully  examined  him  both  during  life,  and  in  the 
post-mortem  room,  and  I  could  not  see  it. 

9549.  Did  you  notice  anything  about  the  soles  of  his 
feet  ? — I  did.  I  did  not  think  his  feet  were  more  scaly 
than  one  usually  finds  in  tramps.  In  people  of  that 
class,  if  you  examine  their  feet  you  will  always  find 
the  skin  thickened  and  scaly  to  a  certain  extent. 

9550.  You  think  he  had  no  foot  drop  ? — I  do  not  think 
he  had.  I  may  tell  you  I  did  not  take  his  reflexes, 
because  the  house  surgeon  told  me  that  he  had  tried 
them,  and  they  were  absent.  Seeing  his  condition  I 
did  not  feel  Justified  in  setting  him  up,  and  carefully 
testing  for  the  tendon  reflex.  I  took  it  for  granted  he 
had  none. 

9551.  He  had  a  good  deal  of  ijuffiness  in  the  face,  and 
running  from  the  nose  and  eyes? — ^I  do  not  think  so. 
That  is  just  a  matter  of  opinion,  where  I  think  medical 
men  may  disagree.  In  an  old  man  in  that  condition 
one  man  might  think  there  was  some  running,  while 
another  man  might  think  there  was  not. 

9552.  But  arsenic  was  found  in  his  urine  ? — No,  not. 

9553.  Arsenic  was  found  at  the  post-mortem  investi- 
gation of  the  liver  ? — That  is  so. 

9554.  On  what  ground  do  you  exclude  the  possibility 
of  arsenic  having  played  a  part  in  producipg  the  man's 
condition? — I  do  not  exclude  it.  I  gave  my  opinion 
before  any  clieniical  examination.  I  my  opinion 
from  the  clinical  examination,  and  from  the  post- 
mortem examination. 

9555.  What  I  want  to  put  to  you  is  the  fact  that  the 
man  having  bronchitis  does  not  exclude  his  suffering 
from  chronic  arsenical  poisoning,  does  it  ? — ^No.  But 
he  had  dilated  tubes  in  the  post-mortem  room ;  the 
tubes  were  very  evidently  dilated.  They  stood  up  out  of 
the  lung  tissue,  and  were  unnaturally  dilated.  That 
proved  to  me  that  the  man  had  been  suffering  from 
Ijronchitis  for  many  years.  I  do  not  think  tubes  get 
into  that  condition  quickly.  It  must  take  a  consider- 
able time.    That  was  what  convinced  me. 

9556.  But  supposing  he  had  been  a  sufif'jrer  from 
chronic  bronchitis  for  many  years,  he  might  also  get 
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arsenical  poisoning? — I  cannot  «ay  he  had  not  been  ^i/^  j  p 
drinking  beer  that  contained  arsenic  ;  I  do  not  wish  to  WoodijnU 

say  that  for  a  moment,  but  the  symptoms  I  have  seen   _ 

in  other  cases  were  not  evident  in  this  man.    That  is  17  April  1902. 

my  argument.    I  am  not  surprised  that  arsenic  was  

found  in  his  tissues  seeing  he  was  a  heavy  beer  drinker. 

9557.  You  thought  his  general  appearance  dififered 
very  considerably  from  those  cases  which  did  not  die  ? 
■ — That  is  so. 

9558.  Still,  considering  that  a  considerable  amount 
of  arsenic  was  found  in  his  viscera,  that  is  rather  an 
assumption  ? — Well,  I  remember  Mr.  Allen  at  the  in- 
quest said  that  there  was  not  more  than  l-400th  of  a 
grain  in  the  whole  of  the  tissue  he  examined. 

9559.  But  the  whole  tissues  he  examined  were  only 
four  ounces  ? — I  think  they  were  a  little  more  than  that. 
I  have  not  got  the  exact  amount  of  tissues  he  had ;  he 
did  not  say  liow  little  it  might  liave  been.  It  might  have 
been  a  very  small  trace  as  far  as  I  could  gather.  He 
said  "not  more  than  l-400th  of  a  grain."  He  did  not 
say  it  was  l-400th  of  a  grain. 

9560.  The  statement  made  in  this  report,  which  you 
have  seen,  "  I  may  note  that,  taking  the  quantity  of 
arsenic  found  in  four  ounces  of  liver  at  l-700th  of  a 
grain,  and  the  weight  of  the  liver  as  53  ounces,  there 
would  be  about  one-sixteenth  of  a  grain  in  the  whole 
liver.  This  result  is  not  dissimilar  to  those  obtained  by 
Dr.  Stevenson  and  Dr.  Dixon  Mann  in  fatal  cases  in 
Manchester  in  1900  "  ? — I  have  only  the  information  the 
analyst  gave  at  the  coroner's  inquest,  and  that  is  what 
he  told  the  coroner.  I  remember  distinctly  his  words, 
because  it  rather  impressed  me  that  a  chemist  should 
say  "not  more  than."  He  also  said  at  the  end  of  his 
evidence,  something  which  I  did  not  attach  much  im- 
portance to,  that  the  amount  was  quite  insignificant  and 
did  not  mean  anything.  I  will  not  admit  it  was  of  no 
importance,  because  I  think  it  was.  He  did  say  "  not 
more  than,"  I  am  quite  convinced. 

9561.  You  liad  no  doubt  that  Thomas  Lee  during 
life  was  suffering  from  arsenical  poisoning,  had  you? — 
None  whatever.  He  was  certainly  the  most  marked 
pigmentation  case  I  have  seen.  I  have  had  his  photo- 
graph taken,  which  perhaps  you  have  already  seen,  as 
I  gave  Dr.  Hammond  Smith  a  copy. 

9562.  His  death  was  due,  in  your  opinion,  to  what  ? — 
To  acute  croupous  pneumonia. 

9563.  I  suppose  you  would  consider  in  Thomas  Lee's  Lee. 
case  that  his  chronic  arsenical  poisoning  was  a  contri- 
butory fact  to  his  death  ? — I  will  tell  you  what  evidence 
I  gave  before  the  coroner,  and  perhaps  that  would  be 
the  best  way  to  explain  it.  I  described  Lee  as  a  weli 
marked  case  of  arsenical  poisoning,  and  I  produced  this 
photograph  to  the  coroner,  and  he  showed  it  to  the  jury. 
I  described  his  condition,  and  tlien  I  described  the  post- 
mortem, and  what  I  found  in  the  post-mortem  room. 
If  you  wish  it  I  will  read  the  post-mortem  report, 
although  it  is  rather  lengthy. 

9564.  I  do  not  think  we  need  to  have  tliat  ? — With  Statement  t( 
regard  to  my  opinion  as  to  the  cause  of  death,  I  was  poroner  as  U 
asked  very  definitely  by  the  coroner,  and  I  said  I  was  cause  of  Lee' 
of  opinion  that  Lee  had  died  of  acute  croupous  pneu-  death, 
nionia,  but  what  part,  if  any,  had  been  caused  by  the 
arsenic  the  patient  had  undoubtedly  taken  I  was  not 
prepared  to  say.  Those  were  the  exact  words  I  gave  to 
the  coroner. 

9565.  Could  not  you  say  that  of  almost  all  these 
cases  ? — I  think  if  Lee  had  died  without  his  acute  cruo- 
pous  pneumonia,  which,  I  take  it,  is  the  condition)  caused 
by  the  pneiimo-coccus,  if  he  had  died  with  congestion 
of  the  lungs  with  that  amount  of  pigmentation,  I  would 
not  have  hesitated  in  saying  that  arsenic  had  caused  his 
death ;  but  Lee  was  a  man  who  had  various  other 
diseases,  which  were  only  found  out  on  the  post-mortem 
table.  He  had  a  stricture  of  the  urethra,  and  a  hyper- 
trophied  bladder.  He  had  granular  kidneys,  a  hyper- 
trophied  heart,  and  aortic  disease,  and  acute  croupous 
pneumonia. 

9566.  But  does  not  that  only  show  that  a  patient 
suffering  from  arsenical  poisoning  may  die  of  other 
causes,  whether  acute  pneumonia  or  septic  poisoning, 
or  whatever  it  may  be  ? — Of  course  the  man  died,  and 
he  was  an  arsenical  case,  but  what  part  the  arsenic 
jjlayed  I  really  cannot  say.  Lee  improve!  consider- 
ably. When  he  came  in  he  was  very  shaky,  and  had 
bronchitis ;  he  had  a  very  husky  voice.  His  bron- 
chitis cleared  up,  and  he  was  taking  the  ordinary  hospi- 
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F.     tal  diet,  the  diet  on  which  we  put  convalescents  and 
off.    ordinary  surgical  cases.    It  was  not  a  special  diet  we 
give  to  invalids.    He  was  going  to  the  lavatory,  and 
1902.  his  condition  altogether  was  not  bad.    He  improved  ; 
—      and  his  bronchitis  went  away.    I  had  him  brought  to  the 
theatre  and  the  photograph  was  taken.    The  man  did 
not  look  ill.    He  had  very  marked  pigmentation.  Then 
at  a  certain  date  (I  have  the  chart  here),  about  the 
23rd  of  January,  the  temperature  commenced  to  go  up. 

9567.  The  first  week  he  was  in  hospital  his  tempera- 
ture was  normal  or  subnormal,  and  during  the  second 
week  it  gradually  rose,  and  during  the  third  week  it 
became  irregular,  and  at  the  end  of  the  third  week  he 
died '/ — Yes,  that  is  j^i'actically  so.  I  take  it  that  this 
rise  of  temperature  was  due  to  the  pneumonia  he  had. 

9568.  Do  you  know  at  what  time  it  was  Dr.  Reynolds 
saw  him  ? — On  the  21st  January. 

9569.  I  think  he  died  on  the  5th  February  ?— Yes. 

9570.  Do  you  know  what  Dr.  Reynolds'  opinion  of  him 
was  when  he  saw  him  ?^ — I  have  Dr.  Reynolds's  letter 
here  which  he  wrote  after  lie  had  got  home.  Dr. 
Reynolds  visited  the  iiospital  when,  unfortunately, 
neither  the  house  surgeon  nor  I  were  present,  but  he 
wrote  the  letter  directly  he  got  home,  and  this  is  what 
he  says:  "The  male  patients,  Lee  and  Shearing,  are 
well  marked  cases  of  arsenical  poisoning  of  compara- 
tively recent  origin — that  is  to  say,  four  months — and 
the  woman  Lowrie  is  also  well  marked,  but  possibly  of 
an  older  date.  I  am  not  at  all  certain  of  Marsden.  but 
he  may  be  one."  That  is  the  report  Dr.  Reynolds  sent 
after  he  returned  home. 

9571.  He  told  us  that  when  he  saw  Lee  he  considered 
him  a  very  grave  case,  and  thought  that  he  was  going  to 
die,  and  that  would  be  before  he  became  so  very  ill  of 
pneumonia,  would  it  not  be  ? — ^Yes,  before  his  tempera- 
ture began  to  rise. 

9572.  Now,  with  regard  to  the  fifth  case  on  which 

;  f(,]-  there  has  been  a  good  deal  of  difference  of  opinion — 
iiig  "Wlralan.  You  think  that  Dr.  Reynolds  did  not  see 
Whalan? — Of  course,  I  only  have  the  evidence  of  the 
nurse.  I  asked  the  nurse  whether  Dr.  Reynolds  had 
seen  him,  and  she  said  he  had  not  seen  him, 
and  he  does  not  mention  it  in  his  letter  he  wrote  directly 
afterwards.  Therefore,  I  came  to  the  conclusion  that 
he  had  not  seen  him.  If  Dr.  Reynolds  said  he  did  I  am 
quite  prepared  to  accept  his  word  for  it. 

_  9573.  We  were  led  to  believe  Dr.  Reynolds  did  see 
him,  but  you  think  there  might  be  some  confusion 
between  Whalan  and  Marsden — That  is  my  own 
opinion,  I  think  he  was  thinking  of  Marsden  when  he 
gave  his  evidence. 

9574.  Did  you  see  Whalan  when  he  came  in  in  the 
ordinary  routine  and  examine  him  on  the  first  day? — If 
I  did  not  examine  the  first  day  I  must  have  done  so  on 
the  second.  I  make  my  visits  fairly  early  in  the  morn- 
ing, and  go  through  all  the  wards  as  a  rule. 

9575.  You  have  no  note  of  what  opinion  you  formed 
on  the  first  time  ? — I  formed  a  very  definite  opinion.  I 
saw  him  and  got  him  up  and  walked  him  about,  and 
examined  him  carefully,  and  I  formed  the  opinion  that 
he  had  no  pigmentation,  that  his  reflexes  were  present, 
that  he  had  no  drop  ankle,  and  there  was  no  oedema  ; 
there  were  no  symptoms  execept  the  anreniia  that  pre- 
sented themselves  on  examination. 

9576.  Do  you  remember  what  he  complained  about 
chiefly  ? — Of  weakness.  I  remember  asking  Wlialan  what 
was  the  matter,  and  he  said  he  was  terribly  weak.  If 
you  put  leading  questions  to  some  of  these  people  I 
find  you  can  get  almost  what  you  want,  especially  if 
they  are  worried  a  good  deal.  Our  cases  were  ex- 
amined by  many  doctors  ;  all  sorts  of  people  used  to 
come  and  see  them,  and  put  leading  questions  to  them, 
until  very  often  they  sometimes  say  things  they  do  not 
quite  feel.  I  think  sometimes  the  history  is  rather 
unsatisfactory. 

9577.  He  made  no  complaints  to  you  of  a  curioiis  feel- 
ing of  elefctricity  about  him  ? — No ;  I  see  that  is  put 
down  on  the  bed  ticket  by  the  house-surgeon  that  he  had 
a  feeling  of  electricity  all  over  him.  But  I  do  not  remem- 
ber him  using  the  term  to  me. 

9578.  No  tingling  in  his  hands  and  feet  ? — When  I  put 
leading  questions  like  that  I  can  get  any  reply.  I  have 
done  it  since.  I  have  asked  people  who  have  a  certain 
amount  of  heart  failure,  who  are  bedridden  perhaps,  or 
are  suffering  from  various  conditions,  whether  their 


feet  tingled,  and  a  lot  of  people  will  tell  you  ^es.  I  ,  j^^  j  p 
have  tried  to  test  what  people  of  this  class  would  say  to  Woodyatt. 
leading  questions.   

9579.  In  your  opinion  it  was  an  error  of  observation  17  April  1902. 
of  the  ho'use-surgeon  to  say  that  his  feet  had  been 

sw-ollen  and  23aimful  ? — I  wiirnoit  say  that.  He  had  not 
got  that  when  he  came  in.  The  house-surgeon  itoes  not 
say  that.  That  is  from  asking  him  whether  his  feet 
were  swollen,  and  he  would  say  yes. 

9580.  There  is  another  note  which  says  there  is  well 
marked  keraitosis  of  the  hands  and  feet  % — That  was 
not  so  on  admission.  He  developed  the  well  markeil 
keratosis.  Of  course  I  admit  he  had  very  marked  kera- 
tosis of  the  feet  and  a  little  of  tlie  hands."  The  feet  were 
constantly  shedding  their  thickened  epithelium  into 
the  bed  clothes. 

9581.  There  was  little  or  no  pigmentation  I  think  in 
this  case  ? — I  consider  there  was  none.  I  see  the  house- 
surgeon  puts  his  skin  "  slightly  mottled."  That  is  a 
matter  of  opinion  where  I  think  medical  witnesses  will 
\exy  often  differ. 

9582.  In  pernicious  anaemia,  is  there  any  change  in 
the  colour  of  the  skin  ? — ^I  am  not  aware  that  there  is 
any  pigmentation.  They  get  exceedingly  antemic,  a« 
YOU  are  aware,  and  the  aniemia  does  not  pass  off  with 
treaitmenit,  as  Whalan' s  did  not. 

9583.  Are  not  you  aware  of  any  colouration  which  is 
not  uncommon  in  pernicious  anaemia  ? — I  am  not  aware 
(A  it. 

9584.  You  are  not  acquainted  with  what  is  called  the 
"lemo^'i  tint,"  which  so  many  of  the  cases  of  j)ernicious 
anaemia  have  ? — He  had  that  excessive  pallor,  and  pro- 
bably he  had  that,  but  I  cannot  say  that  1  have  ever 
heai-d  the  expression  before 

9585.  Were  the  conjunctiva;  of  that  colour,  too  ? — 
They  were  exceedingly  anaimic.  I  did  examine  the 
blood. 

9586.  There  was  nothing  about  his  colour  that  at  all 
attracted  your  attention  ? — Nothing,  except  the  extreme 
pallor,  and  of  course  in  a  patient  who  is  extremely  pale 
you  see  a  yellow  case  of  the  skin,  as  in  old  people,  who 
are  exceedingly  pale.  To  see  him  you  would  think 
perhaps  he  had  some  malignant  disease. 

9587.  What  is  the  period  of  life  when  people  are  most 
ap  t  to  get  pernicious  amseniiija  ? — 'I  t'hink  he  is  rather  old 
for  it ;  I  should  say  the  common  age  is  somewhat 
younger  than  Whal'an's  age. 

9588.  This  man  is  65  ? — That  is  the  age  given  ;  I 
think  it  rather  old  for  pernicious  anaemia,  but  I  do  not 
consider  his  age  excludes  pernicious  amemia. 

9589.  No  investigation  I  think  was  made  of  the  blood 
of  this  man? — I  examined  his  blood,  and  I  may  tell 
you  I  am  not.  a  practical  patholo'giist.  I  have  examined 
patients'  blood  very  often,  and  I  know  there  is  a  good 
(teal  written  about  it  just  now,  and  a  lot  of  different 
cells  described.  The  impression  I  got  from  the  blood 
was  that  it  was  exceedingly  pale  when  drawn.  The  red 
cells  were  exceedingly  deficient,  and  they  did  not  foi-m 
rouleaux  as  the  ordinary  blood  does. 

9590.  Did  you  examine  the  blood  more  than  once  ? — 
Only  on  one  occasion. 

9591.  How  did  you  examine  it? — Just  in  the  ordinary 
wa,j  under  the  micro'scope. 

9592.  You  did  not  use  any  reagents  or  staining  ? — 
None. 

9593.  Would  you  kindly  tell  the  Commission  under  ^    ,  j-  , 
what  circumstances  Dr.  Mantle  was  met  ?  I  do  not  quite    ^'^  u  \ 
understand  how  Dr.  Mantle  was  brought  in  to  this  re"wdinc 
case? — There  was  a  difference  of  opinion  with  regard  to  ^\^^alan■ 
McNulty  and  one,  which  did  not  amount  tO'  much,  in 

the  man  Lee.  I  did  not  think  it  was  very  dignified 
for  two  doctors  to  get  up  at  an  inquest,  and  one  pro- 
nounce one  opinion  and  another  another,  and  I  thought 
to  avoid  any  repetition  of  the  same  thing  I  would  get 
an  independent  medical  opinion.  I  considered  Dr. 
Mantle  would  give  an  independent  opinion.  He  is  the 
only  medical  man  in  Halifax  who  is  a  physician  solely, 
and  is  the  only  member  of  the  Royal  College  of  Physi- 
cians, and  I  took  it  that  his  opinion  would  be  of  some 
value,  and  that  is  why  I  suggested  Dr.  Mantle  should 
sec  him.  I  may  say  that  Dr.  Mantle's  opinion  was 
that  the  man  had  ]5ernicious  aniemia.  I  may  tell  you 
that  the  house  surgeon  thought  he  was  dying  of 
arsenical  poisoning,  .iiid,  seeing  there  was  a  difference 
of  opini.'.n.  I  would  not  take  the  responsibility.  I 
thouglit  I  would  get  another  opinion,  and  that  was  the 
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]i'oodyatt. 


after  coiu- 
raunieation 
■\vitli  brewers, 


(•pinion  of  Dr.  Mantle,  that  he  had  permicious  aniemia. 
I  went  to  the  coroner  and  gave  the  coroner  the  full 
opinion,  that  one  doctor  said  he  was  dying  of  arsenical 
17  -vpril  1902.  poisoning  

~  '  9594.  I  want  to  cleajc  up  Dr.  Mantle  first  before  we 
get  to  the  coroner.  Dr.  Mantle  cam©  merely  at  your 
request  ? — At  my  request.  I  suggested  Dr.  Mantle  ;  it 
was  a  professional  visit,  and  he  was  paid. 

9595.  By  you? — No,  by  tihe  solicitor  who  was  repre- 
seiiting  the  brewers. 

9596.  Was  it,  therefore,  not  at  their  request  as  much 
as  yours  ? — No,  it  was  my  own.  I  telephoned  and  told 
the  solicitor  that  I  thought  it  wais  in  the  interests  of 
my  own  repu.tatdon. 

9597.  Had  you  communicated  with  the  solicitor  of 
the  Brewers'  Association  before  you  called  Dr.  Mantle 
in?- — I  suggested  a  third  party  should  see  him;  that 
was  the  first  communication  I  had  with  them. 


Mr.  ./.  f. 
Woodyali 
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arsenical 
posioning  in 
Whalan. 


No  post- 
mortem. 


Tei'ms  of 

death 

certificate. 


9598.  You  agree  with  the  statement  that  this  man 
Wihalan  had  arsenic  in  his  urine? — Yes.  If  you  have 
evide.ice  to  prove  he  had  arsenic  I  am  quite  willing  to 
admit  that,  and  I  think  the  keratosis  might  or  might 
not  have  been  due  to  arsenic.  I  may  say  I  have  seen 
marked  keratosis  in  old  people  who  have  a  very  dry 
skin,  when  they  are  thrown  on  to  their  back.  I  hav.-, 
often  seen  it.  I  ha.ve  cases  in  hosx>ital,  one  I  am  think- 
ing of  paiiticulairly  now,  a  man  who  has  very  marked 
keratosis  of  his  feet,  who  came  in  for  disconnected  semi- 
lunar  cartilage  a  short  time  ago. 

9599.  You  told  us  you  greatly  regretted  you  could  not 
get  a  post-mortem  examination  of  this  man  ? — Yes. 

9600.  But,  surely  if  you  had  stated  to  the  coroner 
there  were  considerable  doaibts  about  this  case,  and  you 
thought  in  the  public  interest  there  should  have  been  a 
pos!t-mortem,  the  coroner  would  not  have  objected  to 
a  post-mortem  and  an  inquest? — I  wanted  a  post- 
mortem for  my  own  personal  saitisfaction,  to  prove,  if 
possible,  that  there  was  no  O'ther  organic  disease  that 
had  not  been  diagnosed.  That  was  my  object  in  asking 
the  friends  for  a  post-inortem  examination. 

9501.  Just  now  you  rather  told  me  you  called  Dr. 
Mantle  in,  in  order  that  you  might  have  no  difficulty 
in  signing  the  certificate  as  that  of  pernicious  anaemia  ? 
— I  called  in  Dr.  Mantle  so  that  there  should  be  no 
difference  of  opinion  at  an  inquest.  I  do  not  think  it 
is  dignified  to  the  medical  profession  for  doctors  to 
difi^er,  and  their  opinions  to  be  published  in  tlte  Press. 
That  was  the  only  reason  why  I  called  Dr.  ilantle  in. 
It  was  more  for  my  own  reputation  than  anything  else. 

9602.  Still  the  Brewers'  Association!  paid  Dr.  Mantle 
his  fee  ? — ^That  is  so.  At  least  I  understand  they  did  ; 
I  told  them  I  thought  they  ought  to. 

9603.  And  they  were  aware  that  you  were  calling  Dr. 
Mantle  in  ? — Tes. 

9604.  There  would  have  been  no  diffictilty  in  obtain- 
ing an  inquest  on  Whalan,  wotild  there  ? — No,  none 
whatever.  If  I  had  told  the  coroner  I  had  wanted  an 
inquest  he  would  have  said,  "Certainly,  have  one  by 
all  means."  I  left  it  with  him.  I  simply  gave  him  the 
evidence,  and  he  formed  his  own  opinion. 

9605.  Therefore,  so  far,  the  result  of  these  cases  you 
have  had  in  the  infimiaiy  at  Halifax  is  that  those  who 
died  did  not  die  with  arsenical  poisoning,  and  those 
who  lived  you  admit  have  had  arsenical  poisoning?^ — 
My  argument  is  more  that  I  vdll  not  say  they  have  not 
had  arsenical  poisoning.  My  argument  is  that  I  did 
not  consider  they  have  died  of  it.    That  is  my  opinion. 

9606.  I  want  to  press  you  a  little  tipon  that.  How 
do  you  generally  fill  up  a  certificate  of  death  ? — The 
ordinary  certificate  says,  I  arttended  him  in  his  last 
illness,  and  that  I  saw  him  last  on  a  certain  date,  and 
that  in  my  opinion  he  died  of  the  following  disease,  and  I 
put  down  the  disease. 

9607.  In  many  death  certificates  at  all  events  the 
immediate  cause  of  death  and  the  preceding  condition 
of  the  person  is  mentioned  ? — Yes.  I  mtist  say  myself 
if  the  patient  dies  of  anaemia  I  put  it  down.  Take 
another  disease,  sometimes  there  are  several  predis- 
posing causes.  One  does  not  put  down  eveiything  on  a 
certificate.  I  think  that  is  the  experience  of  most 
medical  men  ;  they  save  the  registrar  a  little  trouble  per- 
haps and  make  it  easier  for  him  to  get  out  his  reports. 
They  put  down  the  immediate  cause  of  deatit  unless 
there  is  something  very  definite  causing  it.  If  I  had  a 
man  with  stricture,  for  instance,  and  surgical  kidneys, 
I  could  put  down  surgical  kidneys  consequential  to 
stricture  of  the  urethra,  but  where  there  is  a  doubt  that 


his  pernicious  anaemia  was  caused  by  arsenic  one  would 

in  any  case  leave  out  the  arsenic.    If  one  ha-d  known   

that  the  arsenic  had  caused  his  pernicious  aneemia  one  lY^Vpi-j] 
would  have  j)ut  it  in.   

9608.  Do  you  know  on  what  grounds  Dr.  Mantle  came  Dia"nosis 
to  the  conclusion  that  the  man  was  suffering  from  per-  "perniciou 
nicious  anaemia,  did  he  examine  the  blood  ? — No.  ana-iiiia 

9609.  Did  he  recognise  any  peculiarity  that  patients 
with  pernicious  anaemia  often  show  when  he  saw  him  1 
He  made  a  very  careful  examination.  He  stripped 
Whalan  ;  got  him  up  

9610.  That  would  not  help  you,  stripping  him.  Did 
he  remark  on  the  unusual  thing  of  a  man  of  65  having 
it  ? — No,  he  did  not,  not  to  me.  I  simply  got  him  there 
to  form  his  opinion.  He  made  his  own  examination  ; 
took  his  own  history  and  notes,  and  formed  his  O'vvn 
opinion. 

9611.  You  must  have  conversed  with  Dr.  Mantle 
about  it,  and  I  wish  to  know  what  were  the  symptoms 
or  physical  signs  that  led  him  to  form  a  definite  opinion  ? 
— I  told  Dr.  Mantle  everything — that  arsenic  had  been 
found  in  this  man's  urme,  and  I  told  him  that  I  knew 
about  him,  and  he  examined  him  very  carefully  to  find 
any  cause.  We  all  know  that  excessively  anaemic 
people  sometimes  become  so  fx'om  organic  disease, 
malignant  disease,  or  something  else. 

9612.  It  is  a  vei-y  different  thing  to  try  to  exclude  the 
presence  of  a  disease  to  the  definite  statement  tliat  it 
is  present  ? — Pernicious  ansemia  is,  I  take  it,  a  strange 
sort  of  thing.  It  is  a  thing  that  does  not  give  rise  to 
very  many  synnptoms.  There  is  not  very  much  to  show 
for  it  except  the  extreme  pallor.  The  man  on  two 
occasions  had  epistaxis,  which  is,  of  course,  a  symptom 
ill  perniciotts  anaemia. 

9613.  So  Dr.  Mantle  came  to  this  conclusion  without 
making  any  examination  either  microscopically  of  the 
blood  or  by  the  haemoglobin  test.  Of  course,  there  was 
no  opportunity,  as  there  was  no  coroner's  inquest,  of 
examining  the  viscera  for  those  changes  we  find  in  per- 
nicious anaemia? — That  is  so. 

9614.  He  had  no  opportunity  of  seeing  the  man  more 
than  once,  I  think  ? — I  think  he  only  saw  him  once. 

9615.  After  all,  it  comes  to  this,  that  the  two  cases 
that  died,  and  which  you  did  not  think,  for  reasons  you 
have  given  us,  were  suffering  from  arsenical  poisoning, 
had  evidence  in  their  body  of  arsenic  ;  in  McNtilty's  case 
arsenic  is  found  in  the  viscera,  and  in  Whalan's  case  it 
is  found  in  the  urine? — That  is  so.  When  yoti  come  to 
say  that  I  did  not  think  they  were  arsenical,  I  may  say 
that  when  I  am  told  there  is  arsenic  in  the  urine  and  a 
man  has  keratosis,  I  should  say  the  arsenic  is  the  cause 
iif  tiie  keratosis. 

9616.  Btit  it  is  not  conjtributory  to  his  death  ? — Is  noi 
contribtitoiy  to  his  death.    That  is  my  opinion. 

9617.  What  led  you  to  sign  these  certificates  yourself 
and  not  leave  it  to  the  house  surgeon  to  do  so  ? — As  I 
told  you,  we  had  differed  very  materially— -at  any  rate 
in  McNtilty's  case.  There  was  very  slight  difference  in 
Lee's  case  ;  we  both  admitted  he  was  arsenical.  As  I 
said  before,  I  think  it  is  rather  undignified  that  medical 
men's  evidence  should  be  put  in  the  papers  in  this 
fashion,  that  one  says  one  thing,  and  another  another, 
and  to  save  a  repetition  of  that  I  called  in  a  third 
opinion. 

9618.  You  think  if  the  house  surgeon  had  signed  the 
certificate  of  Whalan  that  he  was  suffering  from  arsenical 
poisoning  there  would  have  been  an  inquest  ? — I  think 
there  would. 

9619.  And  you  were  very  anxious  to  know  the  condi- 
tion of  the  man.  You  told  us  you  were  very  anxious 
for  a  post-morten  ? — If  there  had  been  an  inquest  I 
should  have  been  bound  to  give  my  opinions,  and  Dr. 
Hodgson  on  oath  would  have  been  bound  to  give  his. 
I  knew  his  opinions  and  he  knew  mine.  As  I  have  said 
before,  I  wished  to  avoid  the  difference  of  opinion 
coming  before  the  public,  as  it  would  do  if  there  had 
been  an  inquest.  That  was  my  only  object  in  saving  an 
inquest,  absolutely.  I  selected  Dr.  Mantle  simply  for 
the  reason  I  have  told  you,  that  he  was  a  physician,  that 
he  has  recently  been  made  a  member  of  the  Royal 
College  of  Physicians,  and  I  considered  his  opinion  was 
perhaps  the  best  one  to  take. 

9620.  But  surely  you  came  to  your  diagnosis  of  per- 
nicious anaemia  on  rather  slight  grounds  ?  There  was 
none  of  that  characteristic  tint  which  is  found  in  the 
cases  ;  you  made  but  one  examination  of  the  blood, 
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J  p  and  that  nat  using  reagents  ;  and  you  did  not  take  into 
idyat't.    consideration  that  it  is  not  common  to  get  it  in  ad- 

  vanced  life,  and  yet  there  was  arsenic  present  in  the 

irill902.  man's  urine  and  keratosis? — Well,  of  course,  I  formed 
  my  own  opinion  from  various  information  which  I  had. 

9621.  And  you  took  steps  tliat  there  should  be  no  in- 
quest?— I  did.  I  have  given  you  my  reasons  for  avoid- 
ing an  inquest,  and  that  was  absolutely  the  only 
reason  I  had  for  not  forcing  an  inquest,  if  you  pat  it 
that  way.  The  coroner  had  every  information  ;  he 
could  have  had  an  inquest  if  he  liked. 

9622.  I  suppose  the  brewers  would  not  have  liked 
another  inquest  ? — I  suppose  really  they  would  not.  If 
I  had  asked  them  I  have  no  doubt  they  would  not  li.'iT'e 
liked  an  inquest. 

9625.  You  were  in  pretty  constant  communication 
with  tlie  brewers'  solicitor  ?— No,  I  was  not.  I  may  say 
there  was  a  certain  medical  man  in  the  town.  Dr.  West 
Symes,  who  was  watching  the  interest  of  the  brewers, 
and  he  asked  me  as  a  professional  man  to  keep  him 
informed  as  to  how  many  cases,  and  so  forth,  we  had 
in  the  hospital,  and  he  asked  my  permission  to  see  the 
cases  at  the  hospital,  which  I  freely  gave. 

lantle's     9624.  (Dr.    Whiteleggc.)  I   understand   Dr.  Mantle 
on  of      fornierl  the  diagnosis  of  pernicious  ansemia? — He  did. 
Ian  s  9625.  Did  he  go  further  and  pronounce  any  opinion 

as  to  the  presence  of  any  degree  of  arsenical  p'oisoning  ? 
— When  T  told  him  that  there  was  arsenic  in  the  urine 
he  admitted,  as  I  did,  of  course,  that  when  there  is 
arsenic  in  the  urine,  if  you  have  a  man  who  is  a  beer 
drinker,  and  you  have  evidence  that  beer  contains 
arsenic,  therefore  one  comes  to  the  conclusion  that  he 
had  been  drinking  arsenical  beer.  Dr.  Mantle  ad- 
mitted that,  as  I  did. 

9626.  Did  Dr.  Mantle  agree  with  you  in  recognising 
that  though  arsenic  was  present,  still  it  was  not  a  case 
of  arsenical  poisoning  ? — That  is  so. 

9627.  And  he  agreed  with  you  that  the  arsenic  was 
not  the  cause  of  the  man's  death  ? — That  is  so.  I  had 
a  definite  opinion,  because  I  was  veiy  anxious  that  the 
difference  of  opinion  should  not  come  into  the  Press, 
because  I  did  not  think  it  was  dignified  to  the  pro- 
fession. 

9628.  How  long  before  Whalan  died  did  Dr.  Mantle 
see  him  ? — Whalan  came  in  on  .January  10th,  and  died 
on  March  22nd.  When  I  saw  that  the  end  was  not 
very  far  distant  I  got  his  opinion  then. 

9629.  With  the  view  to  a  possible  inquest? — Yes. 

9630.  Is  an  examination  made  in  all  the  cases  in  the 
infirmary  of  the  urine  and  hair  for  arsenic  ? — No. 

9631.  I  mean  of  all  the  arsenical  cases?' — ^I  cannot 
say.  I  am  not  a  chemist,  and  I  would  not  trust  analyses 
made  by  myself. 

9632.  Steps  are  not  takcni  as  a  matter  of  routine  to 
confirm  the  diagnosis? — No;  the  Guardians  have  never 
paid  for  analyses.    They  will  not  do  that. 

9633.  Has  it  been  suggested  to  them  ?' — No.  I  men- 
tioned to  our  chairman,  after  the  two  first  cases  were 
admitted,  and  before  McNulty  came  in.  that  we  had  some 
arsenical  cases.  I  would  like  you  to  understand  that 
I  have  been  quite  open  about  these  things.  I  have  re- 
ported them  to  medical  men,  and  I  was  the  first  one  to 
diagnose  it.  I  mentioned  it  to  our  Chairman  of  the 
Board  of  Guardians.    I  think  in  the  report  Dr.  Neech, 

,  jji^j.  the  Medical  Officer  of  Health,  said  the  cases  were  not 
"ted  to  reported  to  him.  That  is  so."  Of  course,  I  knew  that 
jj  Dr.  Neech  had  seen  arsenical  cases  more  than  twelve 

months  previously,  and  I  did  not  think  it  was  necessary 
to  draw  his  attention  to  them,  or  I  would  otherwise  have 
done  so.  If  they  had  been  our  first  cases  in  Halifax  I 
should  probably  have  drawn  the  attention  of  the  Medical 
Officer  of  Health  to  them. 

9634.  You  referred  to  a  list  of  cases  in  Dr.  Dolan's 
experience  ? — Yes. 

9635.  On  what  occasion  did  those  occur  t — It  was  the 
time  of  the  Manchester  epidemic. 

9636.  Those  were  reported  to  tlie  Guardians? — Dr. 
Dolan  says  so.  I  have  his  rough  notes  here  if  you  would 
like  to  see  them,  and  he  says  that. 

9637.  They  were  reported  by  Dr.  Dolan  ?— That  is  so. 

9638.  Have  you  made  any  report  to  the  Guardians  on 
the  recent  cases? — I  cannot  say  I  have  in  a  written 
report.  I  have  brought  it  before  them  at  their  infirmary 
meetings.    Very  early  on,  before  McNulty  came  in  at 


all,  when  Ave  had  the  first  three,  Wilkinson,  Lowrie,  and    Mr.  J.  F. 
Shearing,  I  mentioned  them  to  the  chairman  of  the  Board  Woodyatt. 
of  Guardians,  before  there  was  any  inquest  or  anything.  — 
You  can  see  from  that  that  I  have  been  quite  willing  17  April  1S02. 
that  the  officials  and  the  medical  practitioners  in  the 
town  should  know.    I  read  a  paper  before  the  Halifax 
Medical  Society  on  chronic  arsenical  poisoning  on  the 
first  Tuesday  in  February  ;  I  showed  cases  then,  and  I 
showed  photographs,  and  there  was  considerable  discus- 
sion on  those   cases   and  chronic    arsenical  poisoning 
generally. 

9639.  You  told  us  that  in  Lowrie's  case,  which  you  Lowrie. 
regard  as  one  of  chronic  arsenical  poisoning,  it  was  pos- 
sible that  the  arsenic  came  from  some  other  source? —  ijl. 
She  told  me  very  distinctly  that  she  did  not  take  any  'I 
beer — practically  no  beer.    She  did  not  look  "  beery,"  or 

look  a  woman  who  drank,  even  when  she  came  in.  She 
looked  anything  but  a  woman  of  that  type.  Her  friends, 
landlord,  or  neighbours,  said  she  was  drinlving  a  good 
deal,  but  I  think  one  ought  to  discounit  sometimes  those 
reports.  That  is  what  made  me  think  it  possible  that 
she  might  not  get  her  arsenic  from  beer. 

9640.  But  you  do  not  suggest  any  alternative  soiiroe  !| 
for  arsenic  ? — I  do  not.  She  was  one  of  the  patients  I  || 
showed  to  the  Society,  and  I  do  not  think  there  was  || 
any  member  there,  except  Dr.  Neech,  the  house  surgeon, 

and  mj  self,  who  thought  it  was  arsenical.  They  doubted 
very  much  whether  it  was  arsenical.  But  she  was  not 
quite  so  typical  as  when  diagnosed  by  me.  Then  she 
had  the  branny  desquamation,  which  had  passed  away, 
and  she  simply  had  a  little  pigmentation  left.  ■  |:j 

9641.  Witli  that  exception,  do  you  regard  all  the  recent 
cases  in  which  arsenical  poisoning  has  been  established 
as  due  to  beer  1 — I  should  say  so.  When  I  am  told  that 
beer  contains  arsenic,  and  of  the  fonner  epidemics,  and 
the  Manchester  epidemic,  and  other  epidemics  in  Hali- 
fax, I  am  of  opinion  that  these  people  who  show  symp- 
toms of  arsenical  poisoning  get  it  from  beer.  I  have 
no  personal  experience  of  the  analysis  of  beer.  I  am 
taking  the  evidence  of  analysts  for  that. 

9642.  {Chairman.)  With  regard  to  tlie  symptoms  of  Symptoms  of  ^ 
arsenical  poisoning,   what   symptoms   should  you   say  arsenical 
would  most  clearly  bring  to  your  mind  fii'st  of  all  in  a  poisoning, 
patient  that  he  or  she  was   suff'ering  from  arsenical 

poisoning? — ^It  depends  upon  the  quantity.  If  we  have 
a  lot  of  arsenic,  I  think  the  first  symptoms  we  should 
get  would  be  sickness  and  diarrhoea,  puffy  eyes,  watering 
eyes,  and  a  certain  amount  of  dropped  foot,  and  early 
rashes  of  an  erythematous  nature,  and  the  various  rashes  !' 
one  gets.  If  there  was  very  little,  I  think  those  symp- 
toms are  very  masked,  in  fact  hardly  present  at  all,  but 
you  get  the  more  remote  symptoms  shown,  such  as  pig- 
mentation, paralysis,  and  keratosis. 

9643.  Take  pigmentation  of  the  skin,  for  instance;  i- 
does  that  occur  in  cases  of  patients  without  the  presence  ; 
of  arsenic  ? — Yes. 

9644.  Do  you  know  cases  ? — Oh,  yes. 

9645.  Are  cases  of  extensive  pigmentation:  of  the  skin 
common  among  patients  not  suff'ering  from  arsenic? — 
No.  I  do  not  think  any  pigmentation  like  that  shown 
in  this  photograph  is  due  to  anything  but  arsenic. 

9646.  You  have  never  seen  a  case  like  that  except 
caused  by  arsenical  poisoning? — ^No.  I  have  never  seen 
such  a  case  a^s  that  even  in  arsenical  cases,  none  quite  as 
dark  as  Lee. 

9647.  On  this  question  of  granting  certificates  of  death, 
is  it  customary  for  medical  men  to  state  what  the  contri- 
butory cause,  of  death  is,  or  is  it  usual  to  place  the 
disease  that  is  the  direct  cause  of  death  without  saying 
death  was  hastened  or  contributed  to  by  other  causes  ? — 
It  depends  w^hether  those  other  causes  are  of  impor- 
tance. Take,  for  instance,  scarlet  fever.  If  you  have  a 
case  of  scarlet  fever  nephritis,  one  would  naturally  put 
scarlet  fever  and  nephritis  following.  One  would  put 
both  causes,  because  one  is  convinced  the  scarlet  fever  is 
the  original  cause. 

9648.  In  that  case  it  would  be  a.  sequence  of  the  . 
original  disease  ? — Yes.  I  should  put  it  as  I  have  done  '| 
on  foi-mer  cases.    Unless  there  is  .some  special  indication 

I  do  not  often  put  more  than  one  diagnosis  down  on  the 
death  certificate. 

9649.  (Sh-  William  Church.)  You  make  use  of  the 
usual  official  certificates  of  death  ? — Of  course. 

9650.  Are  there  not  two  columns  that  may  be  filled 
tip  ? — ^I  believe  there  are  three. 
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9651.  And  you  only  fill  up  one  habitually? — very 
often  put  a  primary  and  secondary  cause. 

9652.  (Chairman.)  With,  regard  to  the  j)atient,  con- 
cerning whom  you  called  in  Dr.  Mantle  to  assist  in  the 
diagnosis,  what  would  be  your  opinion  supposing  he  had 
not  suffered  from  this  pernicious  ansemia?  Would  the 
fact  of  his  having  drunk  this  beer,  and  the  quantity  of 
arsenic  that  was  subsequently  found  in  his  body  have 
caused  his  death  apart  altogether  from  the  disease? — 
No.  That  is  really  what  I  wish  you  to  understand,  that 
I  do  not  think  if  he  had  taken  that  amount  of  arsenic 
without  pernicious  angemia,  he  would  have  died.  I 
think  he  would  have  got  better,  as  most  cases  do.  Dr. 
Reynolds  reports  about  500  cases,  and  I  think  he  gives 
13  deaths.  That  is  not  a  very  high  percentage.  If  we 
have  had  three  deaths,  which  I  do  net  admit,  our  per- 
centage would  be:  abnormally  high.  E^^en  with  the 
doubtful  cases  we  can  only  muster  9.  and  that  would 
be  3  deaths  out  of  9,  which  is  a  very  higli  percentage 
comjjared  to  what  Dr.  Reynolds  has  foimd  in  Manches- 
ter. His  cases,  I  take  it,  were  very  acute.  The  early 
symptoms  were  very  well  marked.  People  were  diag- 
nosed going  about  the  street.  There  has  been  nothing 
of  that  kind  with  us.  I  have  dotted  a  few  notes  down 
here,  which,  perhaps,  might  give  you  a  better  idea  of 
my  views  on  the  subject.  What  has  struck  me  mostly 
about  the  cases  is,  first,  the  fewness  of  their  number. 
Our  hospital  draws  from  a  population  of  200,000  people. 
Taking  the  well  marked  cases  with  the  doubtful  ones  we 
can  only  number  9  in  the  hospital.  Secondly,  absence 
of  acute  poisoning  symptoms  such  as  vomiting,  diarrhoea, 
running  eyes,  rapping  step,  etc.,  found  in  the  Man- 
chester cases.  ITiirdly,  the  chronic  nature  of  these 
cases,  which  suggests  to  me  the  long-continued  use  of 
little  contaminated  beer.  Tliis  will  also  account  for  the 
fewness  of  the  cases.  Fourth,  the  fact  that  those 
attacked  are  people  badly  fed  and  clothed,  often  sleep- 
ing out,  and  also  people  whose  organs  have  commenced 
to  degenerate  from  various  diseases.  Fifth,  I  have  care- 
fully examined  heavy  beer  drinkers,  men  who  told  me 
that  they  drank  from  10  to  30  pints  a  day,  and  have 


found  in  these  people  no  signs  of  arsenical  poisoning, 
except  in  one  case,  a  man  who  had  loss  of  refiexes.  I 
stripped  the  men  and  examined  them  carefully.  I 
thought  it  would  be  rather  interesting  if  I  could  see 
heavy  beer  drinkers  and  see  more  pigmentation  or  some 
of  the  eai-ly  symptoms,  which  I  failed  to  find.  Sixth, 
most  of  the  beers  that  have  been  examined  have  given 
traces  of  arsenic.  Therefore,  taking  a  heavy  beer 
drinker,  and  examining  his  urine,  you  will  find  arsenic, 
whether  the  arsenic  gives  the  physiological  fact  or  not. 
Seventh,  one  case  I  am  convinced,  viz.,  Shearing,  had 
arsenical  poisoning  about  five  years  ago,  and  again  two 
years  ago,  the  last  attack  being  his  joresent  one.  With 
regard  to  Shearing,  the  patient  who  is  now  in  hospital, 
I  very  carefully  went  into  his  case,  and  I  am  of  opinion 
now  that  Shearing  years  ago  had  arsenical  poisoning.  I 
think  he  is  a  very  susceptible  man.  His  symptoms,  as 
far  as  I  can  gather  from  him,  are  identical  now  to  what 
they  were  years  ago,  and  they  pass  ofE  after  a  certain 
stay  in  hospital. 

9653.  (Dr.  Whitdcgge.)  Will  you  add  the  date?— 
About  five  years  ago  was  his  first  attack.  Tlien  again 
two  years  ago,  and  lastly  the  firesent  one.  I  have  no  de- 
finite day  for  thei  first  attack.  Eighth,  I  am  of  opinion 
that  most  of  the  cases  have  come  to  the  Medical  Officer 
of  Health,  not  because  of  the  notice  he  sent  round  to 
the  practitioners,  but  because  most  of  the  medical  men 
in  the  Halifax  district  have  seen  these  cases.  I  myself 
brought  the  cases  before  the  Halifax  Medical  Society 
on  the  first  Tuesday  in  February  of  this  year,  when  I 
read  a  paper  on  arsenical  poisoning.  The  meeting  was 
well  attended.  One  case,  Lowrie,  no  one  present  would 
admit  was  arsenical,  except  Dr.  Neech,  the  house  sur- 
geon, and  myself.  Then  again  with  regard  to  the  his- 
tory. I  think  the  history  is  rather  unreliable.  I  think 
if  you  put  leading  questions  to  these  people  sometimes 
you  can  get  always  what  you  want.  With  regard  to  the 
amount  of  beer  they  take,  persons  very  often  under- 
estimate. If  you  ask  a  man  how  much  beer  he  drinks 
he  will  say  very  little,  and  his  friends  will  say  an  enor- 
mous quantity.  I  think  it  is  very  difficult  ta  get  the 
absolute  facts  of  the  case. 


Mr.  J.  M 

Woodycd 


W,  Thomson. 


Mr.  William  Thomson,  called ;  and  Examined. 


9654.  (Chairman.)  You  have  had  many  years  practice 
as  an  analytical  chemist  ? — Yes,  I  have. 

9655.  Are  you  at  the  present  moment  public  analyst 
for  Stockport? — Yes. 

9656.  You  are  what  is  termed  a  consulting  chemist, 
and  work  at  the  Royal  Institution  Laboratory,  Man- 
chester ? — Yes. 

9657.  Will  you  kindly  tell  the  Commission  the  extent 
to  which  your  work  has  gone  as  an  analyst,  that  is  to 
say,  with  regard  to  any  particular  industries.  Have 
you  examined  for  the  textile  trade,  or  chiefly  beer,  or 
what? — My  practice  is  a  very  miscellaneous  one,  to  a 
large  extent  connected  with  the  textile  industries,  also 
with  mining  and  chemical  products,  and  so  on. 

9658.  Have  you  been  going  through  the  ordinary 
work  of  an  analytical  chemist  for  brewers  ? — Yes,  to  a 
very  considerable  extent. 

9659.  And  therefore  your  work  has  really  spread  over 
the  whole  of  the  area  that  an  analytical  chemist  might 
have  to  work  in :  it  covers  the  whole  of  the  work  of  an 
analytical  chemist? — Yes.  I  have  done  a  great  deal  of 
toxicological  work  also. 

9660.  With  regard  to  your  analyses  for  brewers,  have 
T70U  done  the  general  work  of  a  brewers'  analyst,  that  is 


to  say,  testing  as  regards  the  component  parts  of  their 
brew? — I  have  from  time  to  time  done  so,  but  not  as 
a  general  rule. 

9661.  But  you  are  aware  that  many  of  the  larger 
brewers  do  employ  an  analyst  of  their  own? — Yes.  It 
would  be  only  in  exceptional  cases  in  which  my  services 
would  be  wanted. 

9662.  Did  you  have  much  work  to  do  with  regard  to 
the  imfortunate  catastrophe  at  Manchester? — A  great 
deal. 

9663.  Since  that  time  you  have  been  employed  in 
analysing  beer  for  arsenic  ? — Yes,  constantly. 

9664.  In  Lancashire  ? — ^Yes. 

9665.  And  also  as  regards  Yorkshire  and  other  dis- 
tricts ? — Yes. 

9666.  Have  you  had  samples  sent  you  from  those 
districts  ? — Yes. 

9667.  At  the  time  of  the  Manchester  scare  did  you 
examine  glucose? — Yes. 

9668.  Since  that  time  have  you  been  in  the  habit  of 
analysing  glucose  ? — Yes. 

9669.  You  have  sent  the  Commission  some  tables, 
have  you  not,  of  the  results  of  some  of  your  recent 
analyses  ? — Yes. 


Recent 
analyses  for 
arsenic  of 
beer,  malt, 
and  brewing 
ingredients! 
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fr. 

ioiiison. 
il  1902. 


Number  of  Samples  of  Beer,  Malt,  &c.,  Examined  for  Arsenic  from  July  to  December  1901,  and 
Particulars  of  the  Amounts  of  Arsenic  Trioxide  Found. 


Mr. 

W.  Tho'mson. 

17  April  1902. 


Fractions  of  a  Grain  of  Arsenic  Trioxide  per  Gallon  of  Beer.   (The  larger  fraction  is  inclusive,  the  lesser  one 

exclusive.) 


clusive 
to 
_i7  ex- 
clusive. 


to 


to 


to 

1 


to 


to 

1 


"Jo 

to 


Tib 

to 


to 


Free 
{i.e. 
less 

than 


Total. 


Beer  : 

Lancashire 

Yorkshire 

Cheshire 

Cumherland  - 

Food  and  Drugs  Act : 
Samples,  Stockport 


14 


14 


4 
48 


8 
26 


58 


40 


6 
28 
1 
1 


36 


10 
19 


3 
32 


1 

20 


11 


36 
155 
12 
3 


217 


\S  ATT* 

Fi 

actions 

of  a  Gra 

in  of  Arsenic  Ti 

ioxide  per  Pound. 

Staffordshire  - 

- 

1 

1 

1 

3 

Yorkshire 

2 

1 

2 

2 

3 

5 

4 

22 

Lincolnshire  - 

1 

2 

2 

5 

Cheshire 

1 

1 

3 

5 

1 

11 

Cumherland  - 

1 

1 

1 

1 

4 

Lancashire 

1 

1 

Lanarkshire  - 

3 

3 

2 

1 

2 

1 

2 

3 

3 

11 

7 

16 

1 

49 

Glucose,  Sugar,  Syrup, 
LwERT  Sugar,  Cara- 
mel : 

Lancashire 

- 

_ 

1 

2 

3 

Cheshire 

2 

4 

6 

3 

6 

9 

Miscellaneous  Sub- 
stances : 

Flaked  Kice  - 

1 

1 

Hops      -       .       -  - 

1 

1 

Yeast     -       -       -  - 

I 

1 

2 

Finings  -      -       -  - 

1 

1 

Tartaric  Acid 

1 

1 

1 

3 

1 

2 

2 

1 

2 

8 

*  This  was  a  highly  roasted  grain  dittereiit  from  ordinary  malt. 
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K(JYAL  COMMISSION  ON  ARSENICAL  rOTSONING  : 


Mr. 

W.  Thomson.     9570.  A  table  with  some  217  samples  taken  from 

  Lancashire,  Yorksliire,  Cheshire,  and   Cumberhind? — 

17  April  1902.  ygs. 


principally 
from 

Yorkshire. 


Quantity  of 
arsenic  in 
beers. 


9671.  The  great  majority  of  these  samples  appear  to 
have  been  taken  from  Yorkshire,  155  out  of  217  .sample.?  ? 
— Yes.  That  is  in  recent  times,  from  July  to  December 
of  last  year. 

9672.  Have  these  samples  been  taken  from,  a  very 
large  area,  or  do  they  consist  mainly  of  a  very  large 
number  of  samples  from  one  brewer  or  one  maltster  ? — ■ 
A  considerable  number  of  those  are  from  one  brewery 
in  Yorkshire,  and  they  were  getting  their  supplies  I 
understand  from  different  places. 

9673.  Yoii  mean  the  supply  of  ingredients? — Malt, 
hops,  and  so  on. 

9674.  The  ingredients  for  their  brewing  came  from 
different  places  ? — Yes. 

9675-  Can  you  say  from  how  many  brewers  or  brew- 
eries in  Yorkshire  these  155  samples  came  ? — You  may 
take  it  there  might  be  two  or  three  in  all. 

9676.  Only  two  or  three?— That  is  all. 

9677.  But  although  they  only  came  from  two  or  tlu-ee 
breweries,  you  wish  us  to  understand  that  the  ingredients 
cover  a  large  field,  because  the  ingredients  came  from 
various  sources? — That  I  presume;  I  cannot  tell  you 
from  my  knowledge. 

9678.  This  test  was  applied  to  the  finislied  article, 
the  beer,  in  each  case  ? — Yes. 

9679.  Do  you  believe  in  most  cases  the  Yorkshire  beer 
was  brewed  from  Yorkshire  malt? — I  cannot  saj'. 

9680.  But  it  would  be  most  probably  the  case,  would 
it  not,  considering  there  are  large  maltsters  in  York- 
shire ? — ^Yes. 

9681.  You  would  naturally  supjjose  in  most  cases  this 
malt  was  Yorkshire  malt? — I  suppose  it  woiUd  be  pre- 
pared in  Yorkshire  to  save  carriage.  They  would  sell 
cheaper  in  Yorkshire  on  account  of  the  carriage. 

9682.  I  see  by  your  tables  that  78  out  of  these  217 
beers  sliow  that  between  l-60th  and  l-20th  cf  a  grain  of 
arsenic  per  gallon  has  beear  discovered  under  youv 
analysis  altogether? — Yes.  From  between  l-50th  to 
l-80th.  One  column  is  l-50th  to  l-60th ;  the  other 
l-60tli  to  l-80th.    There  are  118  out  of  217. 

9683.  Begin  with  the  58  and  take  it  backwards  ? — ^Yes, 
78  out  of  217. 

9684.  In  your  experience  as  an  analyst  liave  you 
formed  any  judgment  as  to  wliat  would  be  a  quantity 
dangerous  to  health  to  find  in  beer,  or  what  you  would 
term  a  negligible  quantity?^ — I  do  not  think  it  is  pos- 
sible to  form,  perhaps,  any  clear  notion  about  that  at 

ultimately  be  ^H,  but  it  seems  to  me  that  there  is  only  one  method  of 
excluded  dealing  with  it,  and  that  is  ultimately  to  prechide  the 
from  beer.      existence  of  arsenic  in  malt. 

9685.  You  think  that  is  the  direction  in  whicli 
security  should  lie  ? — Yes.  That  can  be  done,  and  will 
be  done  if  you  ask  for  it. 

9686.  Perhaps  you  would  like  to  tell  the  Commission 
at  once  what  advice  j'ou  would  give  to  brewers  in  cases 
w^here  arsenic  has  been  found  in  their  beer?^ — All  the 

Samples  free  beers  I  have  examined  since  1901  until  the  present  time 
from  arsenic,  have  contained  arsenic,  except  two.    That  is  by  the 

appliances  which  I  employ  for  the  detection  of  arsenic, 

which  I  have  here,  and  can  show  you. 

9687.  Your  arrangement  for  the  detection  of 
arsenic? — Yes.  The  two  samples  came  from  Bass.  I 
do  not  say  that  all  their  beers  .are  free  from  arsenic, 
but  tiiese  are  the  only  two  samples  in  eighteen  months 
that  I  found  to  be  free  from  arsenic  according  to  my 
test. 

Form  of  9688.  What  is  tliis  test  which  you  apply?- — This  test 

Marsh  test     consists  in  using  a  much  smaller  piece  of  apparatus  for 
employed ;      generating  the  hydrogen  than  usual.    The  larger  the 
apparatus  the  less  delicate  it  is.    The  apparatus  I  have 
is  shown  here.    The  bulb  holds  about  50  cc,  and  it  is 
attached  in  this  way  to  this  tub?  containing  chloride  of 
calcium,  and  then  to  this  long  tube,  hi  which  the  arsenic 
is  deposited.    {Apparatus  shown.)    The  beer  or  malt  is 
first  treated  in  a  flask  of  about  200  cc.    I  take  50  cc.  of 
the  beer  or  5  grammes  of  a  solid,  as  it  is  assumed  the 
60  cc.  of  the  beer  would  contain  about  10  per  cent,  of 
solids,  which  would  be  about  5  grammes  of  solids  in  the 
destruction  of  beer,  as  compared  with  5  grammes  of  solids  which  I 
organic  should  take  of  malt  or  other  solid  substance.    This  is 

inattei.  treated  with  pure  nitric  and  sulphuric  acids  until  the 


All  arsenic 
should 


organic  matter  has  been  converted  into  carbonic  acid  7i/,._ 
and  watea-  and  nothing  remains  out  the  mineral  con-  j-^.  Thomson. 

stituents.    The  amiQunt.  of  sulp'huric  aoid  left  in  t)l)is   

flask  is  just  isufi&cient  to  go  into  this  apparatus,  which  17  April  1902. 

is  arrauged  with  a  thistle  tube  going,  not  to  the  bottom,   . 

but  simply  through  the  stopper,  of  the  flask.  This  tube 
is  provided  with  a  glass  rod  going  to  the  bottom, 
rounded  and  ground  watertight  at  the  end  of  the  thistle 
tube.  Into  this  tube  is  poured  the  material  to  be  tested. 
By  simply  raising  the  glass  rod  you  can  allow  the  whole 
or  part  to  run  in  without  the  risk  of  air  passing  in.  By 
using  that  apparatus  I  can  detect  what  is  equivalent  to 
1-1 ,000th  of  a  grain  of  arsenic  trioxide  per  lb.  of  solid 
material,  or  about  the  same  amount  per  gallon.  The 
tubes  in  which  the  deposits  are  made  are  shown  here. 
They  are  drawn  out  in  the  mamier  you  see,  and  there  is 
placed  in  the  front  of  each  tube  a  small  roll  of  dry  paper 
containing  acetate  of  lead.  The  point  near  to  where 
the  arsendc  is  to  be  deposited  is  heated  by  a  small 
Bunsen  flame,  and  the  arsenic  is  deposited  along  the 
tube.  The  tubes  can  be  drawn  out  as  nearly  as  pos- 
sible to  the  same  di  mieter,  and  give  therefore  a  very 
fair  comparison  with  standard  mirrors. 

9689.  {Oliairrnan.)  You  are  aware,  are  you  not,  that 
there  have  been  great  divergencies  as  regards  results  in 
many  cases  from  the  same  sample  of  beer  or  malt? — 
am  aware  of  that,  and  therefore  I  have  made  a  large 
iminiibsr  of  experimeriits  with  a  view  of  gett.ing  at  a 
reliable  meithod  lof  working  this,  sio  that  we  can  get 
proper  and  relif.hle  results.  I  m-ay  pasis  you  these  tubes, 
which  will  show  you  the  results  of  different  quantities  of 
arsenic  which  I  have  added  to  a  sample  of  wort,  which  I 
found  to  be  free  from  arsenic,  and  having  added  these  to 
different  portions  of  this  wort  I  submitted  them  to  the 
process  which  I  have  just  described.  {Tubes  put  in.) 
If  I  might  do  so,  I  would  put  in  here  a  description  of 
this  process.  {Diagram  shown  in  Appendix  18a,  p.  200 
helow.) 

The  following  is  the  document  referred  to :  — 

Prac  jss  f  OT  estimation  'of  arsenic  in  beer  and  stout, 
malt,  caramel,  etc. 

Beer. — Take  of  the  sample  50  cc,  and  evaporate  on 
a  san  Ibath  or  iron  plate  to  a  'syrup  in  a  200  cc.  Jena 
glass  flask.  Add  25  cc.  strong  nitric  acid  and  5  cc. 
strong  sulphuric  acid,  and  place  on  a  hot  sandbath, 
having  taken  away  the  flame,  and  aililow  the  first  violent 
action  to  subside.  Then  apply  a  Bunsen  flame  to  the 
sandibath,  and  evai>orate  till  the  liquid  begins  to  darken, 
then  add  strong  nitric  aoid  in  qujantities ,  of  3  cc.  at 
a  time  (the  total  quantity  of  niiitiiic  acid  required  varies 
from  30  to  50  cc. ,  dependinig  on  the  quantities  of  organic 
matter  present),  until  on  further  heating  it  continues 
colourlesis  and  fumes  stnongly  of  sulphuric  acid,  cool, 
dilute  with  10  cc  of  water,  and  boil  down  to  break  up 
the  nitro-sulphuric  acid  formed ;  by  this  treatment  all 
traces  of  nitric  acid  are  removed.  When  cold,  dilute 
with  10  cc.  of  water,  and  deliver  inrtiO  the  Marsh-Berze- 
lius  apparatuis,  the  capacity  of  which  should  not  exceed 
50  oc,  and  the  gas  evolved  should  be  dried  over  calcium 
cfMonide. 

Testin.g  re-iagents. — A  blank  on  the  re-agents  and  ap- 
paratus used  should  be  made  by  boiling  down  100  cc. 
HNO3  and  5  cc.  HjSO^,  till  all  nitric  is  expelled,  dilut- 
ing and  boiling  down,  again  diluting  and  testing  in  the 
Marsili-Berzelius  as  above  described. 

Process  for  ma/lt,  sugar,  oaramel,  hops,  yeast,  etc. — 
Take  5  grammes  malt  or  other  solid  organic  substance, 
add  25  oc.  HNO3,  and  heat  till  the  first  violent  action 
is  over,  then  add  5  cc.  sulphuric  aoid,  and  proceed  as 
for  beer  (a  total  of  from  50  to  75  oc.  of  nitric  acid  will 
be  required). 

The  Marsih-Berzelius  appara/tus  (50  cc.  flask)  con- 
tains about  20-25  grammes  zinc.  The  CaCla  in  the  dry- 
ing tube  should  be  renewed  as  soon  as  the  first  few 
pieces  become  wet. 

Action  is  started  by  adding  5  cc.  of  dilute  sulphuric 
acid  (10  parts  concentrated  sulphuric,  20  of  water,  and 
1  part  of  a  10  per  cent,  solution  of  pure  copper 
sulphate)  by  volume.  Allow  the  evolution  of  gas  to  go 
on  (the  exit  tube  for  the  hydrogen  being  heated  in 
the  usual  manner  by  means  of  a  small  Bunsen  flame) 
until  the  hydrogen  nearly  ceases  to  be  evolved,  then 
fill  up  the  tube  and  tJiistle  or  funnel  of  the  Marsh- 
Berzelius  apparatus  with  the  solution,  previously 
treated  as  above,  and  then  raise  the  stopper  rod  and 
allow  the  whole  to  run  in  if  only  a  very  minute 
quanitit}-  of  ansenic  is  supposed  to  be  present  ;  or  run 
in  an  aliquot  part  if  a  larger  quantity  is  supposed  to 
exist.    In  about  fifteen  minutes  the  fl^ask  is  washed  witli 
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5  cc.  more  of  the  above  acid  whicli  is  added  to  the  hydro- 
gen flask  in  sTa'all  qnantiities  ed  a  time  to  keep  up 
the  evolution  of  gas  for  a  total  of  from  30  to  35  minutes 
il  1902.  after  the  first  introduction  of  the  previotisly  treated 

  beer,  by  whidh  time  with  this  sized  apparatus  all  the 

arsenic  will  have  passed  off. 

The  hydrogen  flame  should  be  about  two  mm.  long, 
and  maintained  as  cionstant  as  possible  ;  too  slow  a  flow 
ailanost  invariably  gives  double  mirror's,  too  fast  flow 
gives  irregular  ones  difiicult  to  compare  with  the 
standai-ds. 

Zinc. — 20  grammes  of  zinc  should  bei  tested  by  the 
30  minutes  ;  the  action  being  started  with  5cc.  of  the 
30  minutes  the  action  being  stai-ted  with  5  cc.  of  the 
above-mentioned  acid  containing  copper  sulphate,  there 
should  je  absolutely  nO'  trace  of  arsenic  mirror  on  the 
drawn-out  portion  of  the  glass  tube. 

Another  experiment  should  then  be  made,  adding  a 
juiuiute  quantity  of  arsenic,  say  equal  to  the  l-500tli  of 
a  grain  per  gallon  (when  working  on  50  cc),  equal  to 
0-029  parts  per  1,000,000,  or  an  actual  weight  of  0-00143 
milligramme,  and  compared  with  a  standard  tube  to 
make  sure  that  the  zinc  contains  nothing  which  will 
hold  back  minute  quantities  of  arsenic. 

The  glass  tube  for  the  mirrors  should  be  about  4^  mm. 
internal  diameter  and  about  65  mm.  external.  It  should 
be  drawn  out  in  the  middle  and  at  the  end,  the  length 
of  the  drawn-out  portions  respectively  being  30  mm.  and 
70  mm.,  and  the  portion  of  tube  between  the  drawn-out 
portion  being  60  mm.  The  diameter  at  the  beginning  of 
the  drawn-out  portion  for  receiving  the  mirror  is  about 
2  mm.  internal  diameter. 

A  piece  of  fine  iron  wire  gauze  20  mm.  wide  is  wrapped 
round  the  tube  at  the  point  A,  and  heaited  by  the  Bunsen 
flame.  This  is  a  more  satisfaictory  plan  than  applying 
the  flame  directly  to  the  tube,  and  conduces  to  the 
formation  of  more  even  mirrors. 

B.  is  filled  with  a  roll  of  dry  lead  acetate  filter  paper 
to  absorb  any  traces  of  sulphuretted  hydrogen  which  may' 
be  formed. 

Bunsen  flame. — This  should  be  about  4  inchesi  long 
and  protected  till  near  the  point  by  a  conical  iron  or 
copper  chimney  of  about  25in.  high  by  25in.  at  the  lower, 
and  Igiu.  diameter  at  the  higher  part  of  the  cone. 

Heating  the  tube. — This  should  be  heated  from  the 
shoulder  or  drawn-out  portion  for  about  5  in.  at  the 
point  (A). 

cal  9690.  Yoti  have  also  examined  during  the  same  period 

a  good  many  sampleis  of  malt  for  arsenic  ? — ^Yes,  I  have. 

9691.  In  eight  out  of  the  forty-ninfo  cases,  you  dis- 
covered between  l-60th  and  1-lOth  of  a  grain  per  lb.  I 
think  the  three  higihest  are  taken  from  Yorkshire  malts. 
Can  you  tell  the  Commission  what  your  experience  is 
with  regard  to  the  use  of  fuel  in  .Lancasihire  or  York- 
shire by  maltsters  ? — I  think  in  Lancashire  there  is  now 
only  anthracite  employed. 
■T  use  9692.  Has  this  anthracite  been  employed  exclusively 
lamte  gjn(.e,the  Manchester  catastrophe?^ — Yes,  I  believe  so. 

9693.  I  do  not  want  to  tie  you  down  to  every  possible 
case,  but  as  a  general  result  of  that  catastrophe  you 
believe  anthracite  is  being  used  by  malt  sters  ? — I  believe 
so. 

9694.  That  is  what  you  hear  ? — That  is  what  I  hear, 
and  I  understand  that  the  coke  market  has  been 
seriously  afi'ected.  The  gas  coke  previously  employed 
for  that  purpose  is  no  longer  used,  and  it  has  produced 
a  considerable  influence  on  the  market. 

9695.  You  have  had  a  large  experience  as  an  analytical 
chemist  in  Yorkshire  and  Lanoaisihire,  and  you  would 
probably  know  about  the  use  of  this  anthracite.  When 
a  sample  of  m'alt  is  sent  to  you  it  woTild  be  sent  with 
the  precise  information  as  to  what  fuel  was  used  ?— 
Yes.  I  have  been  told  in  'many  cases  that  coke  has 
been  entirely  given  up,  and  that  only  anthracite  is 
used. 

9696.  When  you  refer  to  coke,  do  you  mean  gas  coke 
or  oven  coke  ? — Gas  coke  and  oven  coke,  both.  Anthra- 
cite always  contains  arsenic,  but  the  coke  contains,  as  a 
rule,  a  great  deal  more. 

i  of  9697.  To  avoid  possible  poisoning  in  future  from 

lould     ars2nic  would  you  recoonmend  great  car©  in  the  selection 
.ss         of  fuel  ? — I  should  stiggest  thai  the  operation  be  en- 
hmalt.  tirely  modified  so  that  the  fumes  from  the  fuel  be  not 
allowed  to  pass  through  the  malt.    This  I  should  think 
can  be  done  if  it  is  ijisisted  upon ;  the  passing  from  an 
old  process  to  a  new  ono  is  always  a  difficult  step,  but  if 
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it  is  done  I  believe  you  can  do  away  with  any  trace  of  ^.^^ 
arsenic  in  beers  or  in  malts  being  found,  even  with  ray  w.  Thinihsim. 

apparatus.    I  have  had  some  malt  dried  over  very  hot   

steam-pipes,  and  the  malt  gave  absolutely  no  trace  of  17A|>nll903. 
arsenic  by  this  apparatus.      "  — 4— 

9693.  Was  the  malting  as  thoroughly  and  as  w-jU 
carried  out,  as  far  as  you  can  judge,  by  that  process 
as  by  the  ordinary  one — The  maltster,  who  made 
the  experiment  on  a  considerable  quantity,  was  not 
quite  sure,  but  he  thought  it  was  not  quite  as  good. 
But  still  the  same  conditions  w^hioh  exist  at  present  oan 
be  brought  about  liy  tlie  use  of  other  means.  For  in- 
stance, it  is  possible  to  heat  a  number  of  bricks  to  red- 
ness by  ordinary  fuel,  and  then  to  radiate  the  heat  on 
to  the  malt  and  to  allow  the  hot  air  to  go  up  to  dry 
without  bringing  the  products  of  combustion  into  contact 
with  the  malt. 

9699.  Have  you  often  foiuid  mucli  difference  in  two  Uneunal 
samples  from  the  same  bulk  of  malt  ?' — There  is  some-  distributio* 
times  considerable  differences  from  the  same  siamples.  df  arsenic  ia 
It  is  obvious  that  grains  of  malt  lying  for  tho  longest  malt, 
time  in  contact  with  the  floor  would  contain  more 

arsenic  than  those  at  the  top  of  the  heap. 

9700.  The  impregnation  wotild  not  go  as  far  up? — 
Not  so  thoi-oughly.  You  would  get  a  greater  quairtity 
on  that  which  lay  longest  nearer  the  floor,  and  which, 
therefore,  received  the  gases  first.  The  a.rsenious  oxide 
I  believe  condenses  on  the  surface  of  the  grain. 

9701.  Are  you  of  opinion  that  by  the  use  of  anthra- 
cite, or,  in  fact,  any  coal  or  coke  carefully  picked  and 
seleotei,  security  might  be  cbtaiined  1 — It  depends  on 
what  security  meams.  I  do  not  think  j^oai  will  ever  get 
malt  without  containing  appreciable  quantities  of  arsenic 
by  the  present  methods  of  drying  the  malt. 

9702.  You  thiiilc  that  unless  some  method  is  adopted  ^ 
of  obtaimng  the  heat  minus  the  fumes  there  will  be  i  .   .  . 
always  some  danger  of  impregnation  ? — Oertadnly.                    ■    ; ,  . . 

9703.  Do  not  the  statistics  you  have  kindly  formu-  ;■'  " 
lated  in  these  columns  rather  show  that,  althougli  ' 
there  is  aai  aknoisit  inappreciable  quantity  of  arsenic  in 

very  many  cases,  care  has  been  used  in  the  selection  of 
fuel  ? — Certainly. 

9704  Would  not  the  public  be  sufficiently  safeguarded 
if  you  could  be  assured  that  in  the  case  of  all  jnalting 
operations  the  same  care  was  observed  as  produced  these 
results? — Otf  youi  vrill  allow  me  I  will  .show  you  a  card 
upon  which  I  have  fixed  the  results  of  tests  made  during  .  ,  ■ 

January,  February,  and  March  of  this  year,  which  show  1 
diminishing  quantities  of  arsenic  in  the  malt. 

9705.  I  am  anxious  j'ou  should  understand  what  I 
mean  1 — I  think  I  understand. 

9706.  You  give  here  analyses  of  217  cases.   Certainly  (Question  of 
thero  are  some  cases  which  would  point  to  the  fact  that  negligible 
60ime('carelessn6ss  exists  as  regards  the  selection  of  fuel  aisenic  in 
or  the  use  of  gas  coke,  but  there  is  a  considerable  malt, 
number  of  other  cases  where  the  quantity  of  ajisenio  ils 
inappreciable? — It  depends  on  \vliether  you  would  say 

1-lOOth  of  a  grain  of  arsenic  jDer  lb.  is  inappreciable. 

9707.  What  is  termed  negligible  ?— Whether  it  is  a 
negligible  quantity.  Of  course  if  22lbs.  went  to  the 
gallon  of  beer,  assuming  the  whole  of  the  arsenic  went 
in,  it  would  be  22-lOOtli  of  a  grain,  which  would  be  about 
l-40th.  It  might  be  interesting  if  you  would  see  the 
results  of  some  tests.  These  will  show  you  the  amount 
of  arsenic  from  5  grammes  of  malt,  and  the  £ictual 
amount  of  arsenic  shown  in  the  mirrcrs,  and  will  give 
vou  an  idea  of  the  change  that  has  come  over  the  quanti- 
ties of  arsenic  found  even  in  recent  weeks.  (Tubfti 
imt  in.) 

9708.  In  the  case  of  a  brewer  sending  you  some  beer 
to  analyse,  if  you  found  l-30itih  or  l-35th  of  a  grain  of 
arseaiiious  oxide  in  the  beer,  should  you  give  any  advice 
to  the  brewer  as  to  what  precautions  he  should  take? — 
No,  I  should  not. 

9709.  You  have  not  done  that  ? — No. 

9710.  You  merely  record  the  fact  ? — Yes. 

9711.  Can  you  give  any  information  to  the  Commis- 
sion with  regard  to  these  cases  where  the  larger  quantity 
of  arsenic  was  discovered  in  the  beer :  any  infonnation 
as  to  the  partioular  class  of  fuel  used  in  those  cases  ?— 
I  am  afraid  I  cannot. 

9712.  You  cannot  identify  the  larger  quantity  of 
arsenic  in  the  malt  or  subsequently  in  the  beer  mth 
the  use  of  any  particular  fuel  ? — ^No.  But  I  should  as- 
sume that  in  the  large  quantities,  coke  must  have  been 
used  entirely  or  partially  in  the  drying  of  the  malt. 
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9713.  Have  you  examined  any  beer  from  the  breweries 
of  Halifax? — I  think  not ;  not  that  I  know  of- 

9714.  (Mr.  Hammond  Smith.)  Did  not  you  get  one 
from  Messrs.  Web'ster  ? — might  'have  done  so. 

9715.  But  I  do  not  tliink  you  were  told  where  it  came 
from  ? — I  miglit  iiave  had  it. 

9716.  {(Airman.)  But  you  could  not  call  to  mind  at 
thje  momenjt? — N'o. 

9717.  Can  you  give  the  Commission  any  informa- 
tion with  regard  to  the  process  of  brushing  malt  ? — I 
have  no  doubt  that  brushing  will  improve  the  quality 
as  regards  the  quantity  of  arsenic  present. 

9718.  But  you  are  of  opinion  that  to  procure  absolute 
immunity  there  should  be  some  change  in  the  system 
of  malting? — There  must  be. 

9719.  {Professor  Thorpe.)  These  samples,  of  which  you 
give  uis  an  acoounit  in.  ithe  digest,  came  to  you  profes- 
sioaiiailly  ? — Yes. 

9720.  You  received  them  from  clients  ? — That  is  so. 

9721.  In  the  case  of  the  Yorkshire  samples,  of  which 
yau  have  tested  155  samples,  you  told  us,  I  think,  they 
cam©  from  two  biwers  ? — Two  or  three.  The  great  bulk 
from  one. 

9722.  Do  you  mind  telling  us  in  what  particular 
Eliding  in  Yorkshire  that  was  ?— Perhaps  it  would  not 
be  wise  to  mention  anything  which  might  identify  an'' 
special  brewer. 

9723.  The  samples  of  malt  you  examined  from  York- 
sluireca'me  from  the  same  brewery? — Chiefly. 

9724.  That  is  to  say,  the  beer  which  you  examined  was 
prepared  from  the  malt  which  you  examined  ?— Yes. 

9725.  In  the  case  of  the  food  and  drugs  samples,  those 
you  got  exclusively  from  Stockport,  of  which  you  are  th« 
analyst  ? — Yes. 

9726.  What  hai>pened  in  the  case  of  the  sample  which 
-was  reported  by  you  to  contain  l-30th  to  l-40th  of  a 
grain  per  gallon  ;  was  any  action  taken  ? — -I  think  not. 

9727.  Why  ? — I  do  not  know. 

9728.  Was  any  action  taken  in  Stockport  at  all  by  the 
local  authority  ?— I  believe  not,  except  warning  a  great 
many  of  them^about  the  quantities  of  arsenic  which  were 
present. 

9729.  In  your  certificate  would  you  have  drawn  atten- 
tion to  the  fact  that  in  your  opinion  such  amounts  ae 
you  give  here,  say  from  l-50th  to  l-60th,  or  from  l-30th 
to  l-40fch,  were  quantities  which  oughfc  not  to  be  present 
in  beer  ?— I  drew  attention  to  that,  but  I  did  not  give  any 
advice  as  to  whether  it  was  or  was  not  objectionable. 

9730.  But  you  would  let  the  local  authority  believe 
that  that  was  an  amount  whic'h  was  in  your  opinion  in- 
admissible ?— Yes,  that  was  my  own  impression  about 
it ;  and  I  gave  them  to  understand  by  dravtdng  their 
attention  to  it  that  that  was  so,  and  I  believe  what  they 
did  do  was  to  point  these  things  out  to  the  various 
brewers,  and  to  warn  them,  so  that  the  same  amount 
should  not  be  found  in  future  in  their  beers. 

9731.  Were  these  beers  that  you  examined  brewed  in 
tlie  neighbourhood  of  'Stockport  or  in  Stockport  itself  ? — ■ 
In  Stockport  and  the  neighbourhood  chiefly,  but  I  believe 
they  were  also  brewed  in  other  places. 

9732.  I  should  like  to  ask  one  or  two  questions  about 
tbe  method  of  analysis  that  you  have  brought  before  ue, 
because  it  is  obvious  you  have  had  a  very  considerable 
amount  of  experience  in  testing  for  arsenic  by  that 
method.  I  gather  that  you  prefer  a  modification  of  the 
Marsh  method? — ^Yes. 

9733.  Why  do  you  prefer  that  to  any  other  ? — Because 
I  liave  tried  all  the  other  methods,  and  I  have  been 
working  on  it  constantly  for  the  last  eighteen  months 
by  all  sorts  of  devices  in  all  the  other  methods,  modifi- 
cations in  all  sorts  of  ways,  and  this  is  the  only  one  that 
gives  tolerably  reliable  results. 

9734.  What  do  you  mean  by  reliable  "  ? — I  mean 
that  if  you  weigh  out  a  minute  quantity  of  arsenic  and 
give  it  to  me,  I  believe  I  can  determine  within  fairly 
narrow  limits  wnat  that  amount  was  with  almost  dead 
certainty. 

9735.  Do  you  imagine  as  you  work  the  process  that 
you  get  away  all  the  arsenic  which  is  introduced  ? — Yes, 
within  the  limits  of  the  flask.  I  have  found  that  if  you 
take  a  flask  four  times  that  size  you  would  pass  a  beer  as 
free  from  arsenic  which  you  would  not  j^ass  as  free  if 


you  took  the  flask  that  size.  It  maKes  a  difference  even  Mr. 
between  50  cc.  and  75  oc.  capacity.    In  other  words,  if  W.  Tlioimiji 

you  take  a  50  cc.  flask  you  will  get  in  half  an  hour  the   

whole  of  the  mirror;  if  you  take  a  75  cc.  flask  it  will  17Apriii9o; 

take  you  ten  minutes  more  before  you  get  the  whole  of  

the  mirror.  But  if  you  take  it  larger  than  that  you 
may  easily  miss  and  pass  as  free,  beer  which  contains 
perhaps  l-200th  or  l-250th  part  of  a  grain  of  arsenic. 

9736.  It  is  your  expei-ience  that  in  from  half  an  hour  ^11  arsenic 
to  40  minutes,  depending  on  the  size  of  the  flask,  all  the  present 
arsenic  which  has  been  introduced  into  the  flask  may  be  recovered  iu 
deposited  as  a  mirror  in  the  tube? — Yes,  I  tliiuk  prac-  mirror, 
tically  all.    I  have  some  experiments  in  which  I  have 
dissolved  the  arsenic  from  the  tube  and  put  it  back 
again,  and  I  have  got  nearly  the  same  deposit  as  pos- 
sible in  the  one  as  in  the  other. 


9737.  In  the  same  length  of  time  ? — Y''es.  In  tliis  ap- 
paratus I  reduce  the  whole  thing  to  a  very  small  bulk ; 
in  other  words,  I  take  in  all  cases  50  cc.  of  the  beer  and 
evaporate  it  down  in  the  200  cc.  flask  like  thi.5  to  a  syrup, 
then  treat  that  with  25  oo.  of  nitric  acid,  and  after  the 
first  rush  of  nitrous  fu.mes  have  gone  off  I  add  a  little 
sulphuric  acid  (5  cc),  and  then  about  3  cc.  at  a  time 
until  the  whole  of  the  organic  matter  has  been  destroyed 
and  nothing  but  the  5  cc.  of  sulphuric  acid,  wliich  I  had 
originally,  remains,  together  with  the  arsenic  which  is 
present.  It  i»  obvious  that  on  diluting  this  sulphuric 
acid,  and  again  evaporating  down  to  get  rid  of  the  nitroua 
fumes,  and  then  diluting  that  to  about  10  cc,  and  wash- 
ing it  into  the  apparatus,  you  get  the  whole  of  the  ax- 
tenic  present  there  without  anything  to  interfere  with 
it.  Consequently  you  get  it  in  a  very  small  volume.  I 
may  say  that  I  had,  only  yesterday,  a  case  in  which  a 
most  excellent  experimenter  tested  two  samples  of  beer 
and  found  l-33rd  grain  of  arsenic  per  gallon  in  each. 
They  were  brought  to  me  by  another  chemist  who  could 
not  find  that  quantity,  but  he  found  a  very  small  quaa- 
tity  indeed.  With  this  apparatus  I  found  that  thoy 
contained  in  one  case  l-250th,  and  in  the  other  case  ^ 
l-300th  of  a  grain  per  gallon.  He  used  the  Reinsoh  Objections i 
test,  a  modification  of  which  he  works  in  an  exceedingly  Eeinsch  tesi 
expert  manner.  He  is  a  most  able  experimenter,  but  used  quanti 
yet  we  differ  in  these  two  methods  as  between  l-33rd  tatively; 
and  l-300th. 

9738.  I  suppose  in  your  experience  the  Reinsch  test 
13  by  no  means  so  delicate  as  the  Marsh  test  ? — That  is 
my  experience,  that  it  is  not  satisfactory  at  all  for  esti- 
mations of  arsenic. 

9739.  What  do  you  mean  by  not  "  satisfactory"  ?  Is  it 
not  so  delicate  or  is  it  more  difficult  to  work  1 — It  is  not 
nearly  iso  delicate  according  to  my  experience  of  it.  It 
is  not  so  reliable  to  compare  a  dehcate  white  film  on 
the  one  hand  as  a  black  film  on  the  other ;  the  black 
gives  you  a  much  better  means  of  comparison  than  the 
white,  and  you  lose  arsenic  by  evaporation  in  the  process, 
and  you  do  not  get  the  whole  of  the  remainder  on  the 
copper. 

9740.  Does  that  remark  also  apply  to  a  Gutzeit  test 
where  what  you  have  to  compare  is  yellow  ? — ^I  have  made 
a  large  number  of  experiments  with  the  Gutzeit  test,  and 
I  thought  I  had  obtained  a  satisfactory  result  by  hang- 
ing cotton  sewing  threads  down  a  long  tube  and  passing 
the  gas  up  and  observing  what  length  of  the  thread 
would  be  coloured  yellow  by  the  arsenic  in  the  material 
which  was  given  off.  At  first  it  appeared  to  give  satis- 
factory I'esults,  but  afterwards  I  found  it  was  utterly 
unreliable.  I  tried  the  test  with  papers,  and  that,  so 
far  as  actual  figure  work  is  concerned,  wa.s  utterly  un- 
satisfactory. The  test  gives  an  exceedingly  pale  yellow, 
whicli  alters  very  much  according  to  the  character  of  the 
light  by  wliich  it  is  examined.  I  tlu'ew  this  method  over 
after  working  with  it  for  a  long  time.  I  have  tried  the 
tests  witl)  nitrate  of  silver,  which  gives  you  a  black 
colour.  Tliat  I  found  entirely  unsatisfactory,  altliougli 
it  is  apparently  an  exceedingly  delicate  test.  After 
treating  the  one  and  the  other,  and  comparing  the 
results,  I  have  been  driven  to  the  pos.tion  that  the  one 
wliicli  I  show  here  is  the  only  reliable  form  from  which 
I  Iiave  been  able  to  get  satisfactory  results. 

9741.  In  testing  by  your  method,  have  you  found  it 
necessary  to  be  careful  of  the  character  of  the  glass  of 
whicli  your  apparatus  is  made  ? — Yes  ;  it  is  better  to  use 
•Jena  glass,  but  the  amount  of  arsenic  dis.¥olved  from 
the  glass  is  very  minute  indeed.  I  have  some  tubes 
here  which  woidd  .show  you  the  effect  of  hydrochloric 
acid  standing  in  contact  with  the  glass.  The  hydro- 
chloric acid  has  a  great  deal  more  effeot  upon  the  glass 
than  sulphuric  acid,  but  it  dissolves  only  an  exceedingly 
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minute  qiiantitT,  not  more  than  1-lOOOth  of  a  grain  to 
hmoii.  the  gallon.    I  prepare  hydrochloric  acid  by  a  special 

—  method  which  I  have  devised  after  a  great  number  of 
11902.  experiments.      It  consists  in  diluting  fuming  hydro- 

—  chloric  acid  of  about  1'175  sp.  gr.  with  half  its  bulk  of 
ation  water,  down  to  I'lO  sp.  gr.,  and  then  treating  it  with 
o-  about  half  gramme  of  chromic  acid  to  the  pint,  and 
acid,    di.stilling.    By  that  means  you  get  over  hydrochloric  acid 

contaminated  with  free  chlorine,  which,  of  cotirse. 
would  interfere  with  the  test.  It  was  a  difficult  mattei 
to  get  rid  of  the  free  chlorine.  I  made  a  large  number 
of  tests  with  a  view  of  getting  rid  of  it,  such  as 
adding  urea  and  other  things  to  the  distillate, 
but  finally  t  came  to  this,  that  on  passing  air  through 
this  distillate  containing  chlorine  I  could  remove  every 
trace  of  chlorine  in  about  two  hours,  and  then  I  got 
hydrochloric  acid  which  was  arsenic  free  and  pure.  On 
leaving  that  for  seventeen  days  in  a  bottle  I  find  it  had 
dissolved  some  arsenic  even  from  the  Jena  gla.^.s,  but  ths; 
amount  was  exceedingly  minute,  and  would  not  amount 
to  more  than  1-lOOOth  of  a  grain  per  gallon.  It  might 
be  almost  left  out  of  account.  I  think  I  can  show  you 
the  tubes  here  on  which  that  experiment  was  made. 
These  are  the  tubes  showing  the  amounts  of  arsenic. 

9742.  {Chairman.)  Those  are  the  tubes  you  have  been 
referring  to  ? — Yes.  You  can  see  that  there  is  a  certain 
amount  in  the  last  six  tubes.  In  certain  lights  you  will 
see  that  a  little  has  been  dissolved  after  seventeen  days, 
and  still  more  in  thirty-five  clays. 

9743.  (Professor  Thorpe.)  Tlhiait  was  an  d-danary  wMste 
glass  bottle  of  English  glass? — No.  That  was  a  Jena 
glas,s  flask  in  one  case,  and  in  the  other  case  it  wa.s 
standing  in  a  green  glass  bottle.  There  is  certainly  a 
little  dis.solved,  but  the  amount  is  exce^Jingly  minute. 

9744.  Have  you  used  in  all  tlhese  examples  the  same 
character  of  glass  throughout? — Yes,  the  same  charac- 
ter of  glass  throughout. 

9745.  I  notice  thait  in  the  January  samples  the  glass 
is  highly  devitrified,  whereas  in  the  February  and 
March  samples  there  is  no  trace  of  devitrification  ? — 
That  may  be  due  to  using  an  open  flame  or  a  flame 
covered  with  a  little  wire  gauze. 

9746.  In  tJie  latter  cases  you  haiv©  wrapped  wire  gauze 
round  the  tube  ? — Yes,  and  sometimes  we  have  allowed 
the  naked  flame.  Recently,  we  have  used  the  wire 
gauze  l)ecause  it  gives  rathei'  better  mirrors,  but  there  is 
not  much  difference. 

9747.  I  notice  you  prefer  to  use  oil  of  vitriol  rather 
than  hydrochloric  acid  ? — Yes,  because  I  could  not  buy 
hydrochloric  acid  free  from  arsenic.  I  have  had  all 
sorts  of  samples  sent  from  all  sorts  of  places  recom- 

^jp,.,    mended  by  chemists  to  b©  absolutely  free  from  arsenic, 
„ri(.    and  I  found  they  were  all  contaminated,  and  therefore 
;        I  preferred  to  make  the  sulphuric  acid  myself,  which 
-enic.  was  more  readily  prepared  pure  and  free  from  arsenie 
than  hydi'ochloric  acid.     I  could  not  buy  even  stil- 
phuric  acid  which  was  free  from  arsenic,  and  therefore 
I  had  to  defvise  a  method  of  preparing  an  acid  which 
was  free  from  arsenic,  and  that  is  done  in  an  exceed- 
ingly simple  manner  by  distilling  with  chromic  acid. 
Adding  about  one  gramfne  of  chromic  acid  to  the  pint 
of  sulphuric  acid  and  distilling  you  get-  the  whole  of  the 
arsenic  left  behind  in  the  retort.    One  of  these  two 
tubes  shows  the  acid  containing  a  large  quantity  of 
arsenic,  and  the  other  tube  shows  the  result  after  dis- 
tilling with  chromic  acid. 

9748.  {Pirtfessor  Thorpe.)  Is  there  not  a  possible 
objection,  in  the  use  of  sulphuric  acid  owing  to  the 
formation  of  nascent  sulphuretted  hydrogen? — ^You  get 
a  trace  of  sulphuretted  hydrogen  off  almost  constantly 
in  all  the  tests,  but  by  putting  a  little  dry  lead  acetate 
paper  in  the  neck  of  the  tube  you  remove  that  suf- 
ficiently so  as  not  materially  to  affect  the  mirrors. 


9749.  But  is  tliere  not  evidence  to  sliow  that  this  Mr. 
nascent  sulphuretted  hj'drogtn  would  cause  the  reten-  ]\\  Thorn^un. 

tion  of  arsenie  m  the  flask  1 — It  does  not  seem  to  show   • 

that.    It  has  been  stated  that  hydrochloric  acid  gives  IT  April  190. . 

you  better  mirrors  than  stilphuric  acid.    I  have  made  a   ■  "  " 

I'.uniber  of  exj)e?:iments  upon  that,  and  I  find  no  differ 

ence  if  you  get  pure  hydrochloric  acid,  but  the  difficulty 
is  to  got  puie  hydrocliloric  acid. 

9750.  Of  course,  I  know  what  is  stated  ;  but  anyhoiw 
\oti  have  paid  particular  attention  to  the  point  I  have 

raised  P — \es.  I  always  use  pure  zinc,  wJiich  i.s  ^'t'ry  ^sgd, 
difficult  to  get.  I  first  test  zinc  samples  to  see  that  they 
are  free  from  arsenic,  and  afterwards  I  test  them  by 
adding  an  amovint  equivalent  to  the  500th  of  a  grain 
per  gallon  of  beer,  on  the  ba.sis  of  using  50  co.  of  the 
sample,  to  see  that  I  get  the  proper  size  of  mirror. 
The  electrolytic  zinc,  for  instance,  contains  a 
considerable  quantity  of  metallic  iron,  and  the  metal- 
lic iron  holds  back  the  arsenic,  and  in  fact,  the  iron 
salts  hold  back  the  arsenic  when  they  are  in  consider- 
able quantities.  That  is  to  say  a  gramme  of  proto- 
sulphate  of  iron  added  to  the  Marsh,  for  example,  will 
keep  back  a  very  considerable  mirror  of  arsenic.  I 
have  a  series  here  which  I  think  I  can.  show  you  which 
will  (.exemplify  the  effect  of  iron  in  retaining  arsenic. 
{Mirrors  put  m.) 

9751.  Do  you  not  prefer  to  use  electrolytic  zinc  ? — Ino, 
you  cannot  use  it. 

9752.  On  account  of  the  iron  which  it  contains  ? — 
Yes. 

9753.  How  do  you  know  that  is  not  electrolytic  zinc  ? 
I  have  written  to  all  the  dealers  in  zinc,  and  have  got  a 
large  number  of  samples,  tested  each  in  the  maimer  ] 
have  suggested,  and  when  I  came  across  a  lot  which  gave 
the  conditions  I  required,  I  purchased  it  all. 

9754.  How  do  you  know  ^that  is  not  ©lecfjrolyitdc  zmc  ? 
— I  do  not  know  where  it  comes  from,  but  the  electroly- 
tic zinc  with  which  I  have  been  supplied  was  from 
Brunner,  Mond  and  Company.  It  might  have  been 
electrolytic  zinc  from  which  I  obtained  the  required 
supply,  I  do  not  know.  It  is  possible  by  distilling 
electrolytic  zino  you  may  get  it  free  from  iron  and 
arsenic.  At  all  events,  I  have  had  very  great  difficulty 
in  getting  zinc  free  from  arsenic.  I  have  had  a  large 
number  of  samples  submitted  to  me  as  free  from  arsenic, 
and  I  have  tested  them  and  found  them  to  contain 
arsenic.  So  that  when  I  find,  say,  20  lbs.  of  a  certain 
kind  of  zinc  which  is  free  from  arsenic,  and  gives  the 
proper  size  of  mirror  when  working  with  50  cc.  of  a 
solution  containing  the  500th  of  a  grain  per  gallon,  I 
purchase  it  all — 141hs.,  201bs.,  or  whatever  it  is  I  can 
ge*. 

9755.  (Dr.    Whitelegge.)  With  wihat   objeK*  do  yon  Object  of 

destroy  the  organic  matter  in  your  test? — Simply  ti  -Dioying 

get  the  conditions  the  same  in  each  case.  organic 

9756.  Hav©  you  made  any  compar  ison  to  show  whebher 
the  amount  of  arsenic  recovered  is  increased  if  the 
organic  matter  be  destroyed  ? — The  mirrors  are  not  bo 
satisfactory  when  the  organic  matter  is  not  destroyed. 
You  do  not  get  the  same  clearness  of  mirror  when  the 
organic  matter  is  present ;  beers  frequently  contain 
sulphites  which  interfere  with  the  test,  but  which  are 
removed  by  my  process,  and  in  many  cases  the  mirrors 
are  not  obtained  at  all  when  the  test  is  made  directly 
on  the  beer.  Those  are  my  reasons  for  not  having  the 
organic  matter  present  at  all. 

9757.  It  is  not  from  any  idea  that  the  organic  matter 
will  keep  back  the  arsenic? — No,  it  does  not  always  keep 
it  back  completelj'. 

9758.  Tlie  printed  tfliMes  relalbe  to  samples  examin€<l  iiniroveinout 
by  you  in  the  second  part  of  1901? — Yes.    I  have  a  in  heerim  l 
further  table  showing  the  results  up  to  April,  1902,  malt  in  \'.»)2. 
which,  if  you  wish  it,  I  might  put  in.    The  following  is 

tlie  t.able :  — 
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9759.  In  tl:e  second  part  of  1901  there  were  ■still  saiu-  . 
pies  of  malt  containing  very  considerahle  proportions  of 
arsenic  ? — Yes. 

9760.  And  two  containing  upwards  of  l-20th  ;  one 
containing  upwards  of  l-30th  ;  and  two  containing  up- 
wards of  l-40th  of  a  grain  per  lb.  ? — That  is  so. 

9761.  Can  you  say  when  those  malts  were  madte? 
—  I  cannot. 

9762.  You  have  conupared  those  figures  wiiith.  itJie  re- 
sa.ts  you  have  obtained  since  that  time  ? — Tlie  amounts 
have  been  gradually  going  down.  I  believe  at  one  time 
there  were  train  loads  of  malt,  about  the  beginning  of 
last  year,  which  could  not  be  used,  sent  into  the  ]\Ian- 
chester  district.  What  became  of  these  train  loads  of 
malt  I  do  not  know;  but  they  had  to  supply  a  bettei 
•lass  of  malt  to  the  Lancashire  brewers  than  to  any  of 
the  other  districts  of  England,  I  understand. 

9763.  The  latter  table  shows  that  oiut  of  31  sam.piles 
examined  this  year  none  contained  more  than  l-50th  ? — 
That  would  be  right. 

9764.  Wihereas  out  of  49  examined  in  the  second  half 
of  1901,  six  contained  a  larger  amount  than  that  ?— 
Yes,  that  would  be  so. 

9765.  In  the  return  you  were  good  enough  to  send  to 
the  Commission  you  say  that  as  the  result  of  analyses 
under  the  Sale  of  Food  and  Drugs  Act  you  give  a  formal 
certificate  in  all  cases,  but  up  to  the  "present  time  you 
have  only  regarded  as  adulterated  those  samples  of  beer 
containing  more  than  1-lOOth  of  a  grain  ? — Tliat  is  mv 
personal  view  of  the  matter.  Of  course,  it  would  not  be 
anything  more  than  a  personal  view. 


9766.  B-ut  that  represents  your  practice  at  that  time  ? 
—Yes. 

9767.  And  your  present  pmiOtioe? — ^Yes.  I  shouild 
prefer  that  there  should  be  none  present,  but  as  all  beer 
contains  arsenic  you  miist  fix  some  limit  for  the  present 
at  all  events.  * 

9768.  And  in  the  case  of  beer  ootnltaiinimg  more  than 
1-lOOth  of  a  grain  per  gallon  you  would  give  a  certificate 
in  an  official  form  which  would  enable  the  local  authority 
to  take  joroceedings  ? — Yes,  I  draw  attention  to  it,  and 
let  the  medical  officer  take  proceedings  if  he  thinks  it 
advisable. 

9769.  A  formal  certificate  complying  in  all  respeots 
with  that  which  would  be  required  if  proceedings 
were  to  be  taken  ? — Yes. 

9770.  You  say  also  you  are  not  in  favour  of  a  standard  Official 
test  for  arsenic;    do  you  still  hold  that  opinion? — J.  needed, 
think  at  the  time  I  expressed  that  opinion  there  was 
nothing  very  clear  or  definite  to  go  by.    I  do  not  know 

that  it  will  be  advisable  to  fix  any  standard  test  now, 
but  I  think  it  is  desirable  to  have  an  official  test,  if 
possible,  because  there  are  so  many  tests  and  so  many 
methods  of  doing  these  things,  that  it  would  be  desirable 
to  have  an  official  test. 

9771.  You  told  us  that,  in  your  opinion,  it  would  no* 
be  possible  to  exclude  arsenic  altogether  unless  the  malt- 
ing were  so  conducted  that  the  fumes  could  not  gain 
direct  access? — Yes,  I  am  satisfied  on  that  point. 

9772.  Are  you  aible  to  point  to  any  place  where  that 
is  done  on  a  commercial  scale? — So  as  to  prevent  the 
fumes? 
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9773.  Yes? — 2s' o.  But  1  know  of  one  place  where  an 
appliance  is  being  arranged  for  that  purpose. 

9774.  Is  that  the  case  of  which  you  gave  us  paa^ticu- 
lars? — One  where  bricks  are  heated  to  redness,  and  the 
radiated  air  from  the  bricks  allowed  to  go  into  the  malt. 

9775.  Tih/at  plan  is,  I  understand,  beong  tried  ex- 
perimentally by  a  maltster  in  this  country  / — Yes. 

9776.  Witii  a  view  to  adopting  it  on  a  large  scale  if 
it  proves  successful  ? — That  is  so. 

9777.  Is  that  the  siame  case  as  that  wihioh  you  have 
already  mentioned  in  which  a  brewer  was  making  ex- 
periments?— The  brewer  does  also  his  own  malting  to 
some  extent,  and  it  is  the  brewer  who  is  making  that 
experiment. 

9778.  I  only  want  to  be  clear  that  it  is  the  same  oase  ? 
— ^That  is  so. 

9779.  Does  it  fall  to  your  lot  to  advise  the  brewer  who 
is  a  maltster,  or  maltsters,  as  to  the  conduct  of  the 
process? — No,  not  at  all. 

9780.  Can  you  give  us  any  idea  of  the  amount  of  dust 
that  is  removed  from  the  malt  by  brushing? — I  cannot 
tell  you  that.  It  cannot  be  a  very  large  amount,  I 
should  say. 

9761.  You  mentioned  that  in  one  casie  you  found 
l-30bh  of  a  grain  of  arsenic  in  a  sample  of  beer  ? — Yes- 

9782.  And.  tihat  in  your  case  you  did  not  make  any  re- 
presentation to  the  brewer  ? — I  did  not  make  any  repre- 
sentations to  the  bi'ewer. 

9783.  Thiat  I  follow  ;  so  that  you  can  tell  u.s  nothing  of 
what  happens  in  the  case  of  those  contaminated  beers  ? 
— I  do  not  know  what  happens.  I  cannot  tell  you 
whether  they  are  sent  out  or  what  they  do  with  them. 

9784.  You  have  examined,  nodtoubt,  not  only  tliese --ub- 
stances  which  are  included  in  the  li.st,  but  also  samples 
of  fuel  ? — Yes. 

9785.  Can  you  say  how  much  airsenic  is  found  com- 
monly in  anthracite?- — ^I  have  given  it  in  some  of  my 
papers,  but  I  cannot  remember  exactly  the  amount.  It 
comes  to  something  like  1-lOOth  or  l-50th  of  a  grain  per 
lb.    It  is  a  very  small  amount. 

9786.  Even  less  than  that  ?—Prolb ably  less  thm\  that. 

(The  figures  are: — Coke  from  ^-rd  to  1-lOOth,  anthra- 
cite from  1-lOOth  to  l-500th.) 

9767.  Have  you  arrived  at  any  conclusion  as  to  what 
the  proper  method  of  sampling  fuel  would  be — anthracite 
in  particular  ? — The  only  method  of  sampling  would  be 
to  take  a  considerable  quantity,  break  it  into  small 
pieces,  and  mix  it  together  thoroughly,  and  pick  a  lot  of 
that,  break  it  into  smaller  pieces,  gradually  breaking 
down  until  you  get  nearly  to  a  powder.  Then  take  a 
sample  of  that  for  the  analysis. 

9788.  But  all  this  after  first  rennjA-ing  any  obvious 
lumps  of  pyrites  ? — If  it  is  the  custom  to  remove  pyrite>s 
they  should  do  that  first.  But  if  it  is  not  the  custom  to 
remove  the  pyrites  then  the  pyrites  should  be  mixed  to- 
gether with  it  in  proportion  as  nearly  as  possible. 

9789.  But  you  wonld  regard  it  as  nece&siary  to  remove 
pyrites  as  far  as  possible? — I  should  say  so,  certainly. 
If  you  had  pieces  of  pyrites  you  would  not  burn  them. 

9790.  In  your  return  you  menltioned  finding  arsenic 
in  a  sample  of  chicory  ? — Yes. 

9791.  Have  you  formed  an  opinion  as  to  the  source  of 
the  arsenic  ? — Not  at  all.  I  oidy  assume  that  the 
chicory  must  have  been  roasted  over  the  fumes  of  the 
fuel. 

9792.  Do  yoxx  give  us  the  amount  of  arsenic  found  in 
that  case? — I  think  I  have  done  so.  I  have  not  got  it 
at  hand.* 

9793.  Dr.  Buchaaian  tells  me  it  is  not  given  in  th^e 
return? — I  know  that  it  was  determined. 

9794.  You  also  found  arsenic  in  liquorice  sweetis,  did 
not  you  ? — -Yes. 

9795.  There  also  we  have  not  the  amount.  WoaiM 
it  be  possible  for  you  to  supply  it  to  u.s  ? — I  think  I  have 
the  amount.    I  can  let  you  have  it. 

9796.  (Chairman.)  You  migihlt  forward  it  to  us? — I 
will  do  so.* 

*  The  following  are  the  amounts  of  arsenic  I  liave  fouiul 
in  these  articles  : — 

A])'3roximate  amount  of  arsenic 
expressed  as  arsenic  trioxide. 
Liquorice  jujubes  -       -       -       -    l-.'Wtli  of  ;i  gr;i:ii  ]ier  III. 
Stick  Spanish  juice      -       -       -    l-7Utli         „  ,, 
Chicory        -'     -      -      -      -    1 -150th 


9797.  {Dr.    IJ'hikhijgt.)  Can  you  tell  us  anything  of        jtff_  .: 
arsenic  in  connection  with  textile  goods  ? — Yes.    I  have  iy_  Tkoiiuot^. 
had  a  large  experience  in  that.    There  is  a  considerable  — — 
quantity  of  textile  fabrics  containing  arsenic  in  minute  17AprUl902. 
quantities.    That  is   regarded  most  seriously  by  the  — — - 
Norwegian  and  Swedish  Government,  where  they  take  in  textile 
notice  of  very  minute  quantities.  goods, 

9798.  Is  this  entirely  in  the  colour  ?— Chiefly  in  the 
colour. 

9799.  And  the  regulations  of  Norway  and  Sweden  pro-  regulations 
hibit  the  import  ? — Yes.    They  used  to  prohibit  the  im-  in  Norway 
port  of  any  cloth  containing  even  the  most  minute  trace  and  Sweden 
of  arsenic  ;  now  they  allow  a  little,  but  it  is  very  small  against 
indeed.  arsenic. 

9800.  Does  any  similar  rule  prevail  in  other  countries? 
— I  think  so  to  some  extent,  but  they  are  not  so  strict 
as  they  are  in  Norway  and  Sweden. 

9801.  (Chairman.)  You  have  had  very  many  years'  ex- 
perience as  an  analytical  chemist  ? — Yes,  about  30  years. 

9802.  And,  of  course,  since  this  Manchester  catas- 
trophe you  have  given  additional  time  and  labour  evi- 
citutly  to  this  process  of  analysis? — I  have. 

9803.  I  suppose  you  admit,  do  you  not,  that  your  evi- 
dence here  to-day  goes  to  prove  conclusively  that  ex- 
treme care  is  necessary  as  regards  analysis  for  the  de- 
tection of  arsenic  ? — If  the  process  is  carried  out  in  a 
certain  way  only  the  ordinary  care  is  required. 

9804.  But  you  quoted  before  us  a  case  which  hap- 
pened within  the  laist  few  days  where  there  was  a  ditier- 
ence  between  l-33rd  and  l-300th  from  the  same  sample? 
--Yes. 

9805.  If  you  were  to  change  places  with  myself,  and 
were  pursuing  an  investigation  of  this  kind,  you  would 
find  that  rather  a  disturbing  element  where  you  are  in- 
vestigating a  matter  of  very  serious  moment  to  the  public 
health?— Yes. 

9806.  If  you  had  to  come  to  a  conclusion  and  write  a  Objections  to 
ref)ort,  you  would  find  it  a  very  disturbing  element? —  qiiantitative  ' 
Certainly.    But  the  Reinsch's  test  is  one  which  depends  Keiiiscli 
upon  the  personal  equation  to  a  very  large  extent.    In  methoJ. 

the  test  I  use  it  does  not  depend  on  the  personal  equa^ 
tiou.  Anyone  can  get  results  from  this  method  I  have 
pointed  out  to  you,  but  they  cannot  get  the  same  result 
by  other  methods.  I  am  satisfied  that  the  Reinsch's  test 
is  not  satisfactory  for  determining  minute  quantities  of 
arsenic. 

9807.  You  condemn  that  as  a  test  ? — Yes,  as  a  quanti- 
tatn"e  test. 

9808.  But  you  are  of  opinion  that  uniformity  of  treat- 
ment and  method  in  the  case  of  analysis  are  neee>sary  ? — 
I  think  so  now. 

9809.  From  recent  experience  and  from  cases  you  Nature  of 
quoted  to-day  you  have  rather  modified  your  judgment  a.s  oihcial  test 
to  necessity  for  uniformity  of  treatment? — It  seemed  recoin- 

to  me  there  were  so  many  methods  of  treating  the  matter  mended, 
at  one  time  that  it  was  not  advisable  to  arrive  at  a  de- 
cision as  to  the  proce.ss  until  it  had  been  investigated 
thoroughly.    From  my  own  investigations  I  think  there 
should  be  now  a  definite  process  adopted. 

9810.  Is  the  test  which  you  have  been  detailing  to  us 
to-day  so  thorough  a  test  that  it  is  of  universal  applica- 
tion ? — Yes,  almost,  but  there  are  certain  modifications 
which  I  have  suggested  to  you.  One  of  them,  notably 
the  size  of  the  flask  and  the  others  the  methods  of  purify- 
ing the  re-agents.  There  has  been  suggested  a  method 
of  purifying  hydrochloric  acid  by  adding  bromine  to  it. 
I  have  been  unable  to  get  hydrochloric  acid  free  from 
arsenic  by  that  method,  but  I  have  got  hydrochloric 
acid  absolutely  free  from  arsenic  by  the  method  I  have 
described,  by  means  of  chromic  acid.  These  are  the  con- 
ditions which  must  be  first  attended  to.  The  question 
of  the  purity  and  suitability  of  the  zinc,  and  of  the  purity 
of  the  sulphuric  or  hydrochloric  acids,  is  most  important. 
Nitric  acid  is  almost  certain  to  be  free  from  arsenic,  but 
it  should  always  be  previously  tested. 

9811.  As  it  stands  to-day,  in  the  light  of  your  expe- 
rience, is  this  test  which  you  now  apply  in  general  use 
amongst  analytical  chemists  ? — Yes,  some  modifications 
of  it.  They  usually  employ  larger  flasks  than  I  do,  and 
they  will  not  get  such  delicate  or  accurate  results. 

9812.  (Sir  William  Church.)  You  said  that  you  would 
approve  of  an  official  test,  but  not  a  standard  test  Y — I 
think  that  if  there  is  an  ofiicial  test  you  might  use  any 
test  vou  like,  but  you  must  make  one  official  test,  and 
show'what  the  restilt  is  by  that  one  test.  You- then  con- 
centrate attention  upon  that  official  test  and  cut  it  to 
pieces  if  possible.    If  you  can  get  a  better  officii!  test 
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Mr.        you  may  adopt  it.    But  I  lliink  the  Marsh-Berzelius  test, 
W.  Thomson,  under  stipulated  conditions,  might  be  used  as  the  official 
'        test ;  and  if  you  can  by  any  other  means  get  a  better 
17  Apnl  1902.  test  than  that,  it  would  be  permissible  to  make  use  of 

  that  other  test,  providing  you  can  show  it  is  better  than 

the  official  test. 

9813.  You  mean  by  "  official  test "  wh.at  I  should  have 
meant  by  the  standard  test;  that  is,  you  think  it  would 
be  possible  to  have  an  official  test  that  everything  should 
have  to  pass  ? — Yes,  I  think  so. 

9814.  It  is  a  diflEerence  in  terms? — ^Yes.  A  standard 
test  may  be  taken  as  the  test,  from  which  there  would 
be  no  moving ;  that  must  be  the  test  which  would  abso- 
lutely fix  it.  My  notion  is,  that  if  you  can  find  arsenic 
in  malt,  beer,  or  other  food  by  any  means  whatever,  we 
should,  if  possible,  try  to  get  rid  of  it,  and  that  its 
presence  should  condemn  the  material.  But  if  you  have 
a  standard  test  you  may  find  there  is  some  method  which 


is  better  than  that  standard  test,  or  simpler,  whicli  ;|/,._ 
might  ultimately  be  adopted,  and  I  think  therefore  the  iV.  Thomson, 

te&r  should  be  regarded  simply  as  an  official  test,  and  not   

as  a  final  one.    But  if  you  have  one  test  put  forward  it  '7  April  1908 

allows  criticism   .  ii  that  test  to  be  made  by  a  laIg^   

number  of  chemists  so  as  to  get  a  better  test  if  poesible. 
In  this  test  1  estimate  so  many  grains  per  gallon,  or  st' 
many  parts  of  a  grain  per  gallon,  based  on  the  assump- 
tion that  you  take  50  cc.  for  a  test,  and  you  get  a  certain 
figure  from  the  arsenic  mirror  produced  of  so  much  per 
gallon  based  upon  the  50  ce.  being  taken,  whicli  i-s 
e(iuivalent  to  a  sherry  glass  full. 

9815.  I  think  I  understand  that  an  official  test  would 

be  the  test  in  which  the  quantities  of  the  materials  to  be  j 
analysed  and  the  various  steps  in  the  analysis  could  be  .1 
laid  dov.'n,  and  you  objected  to  the  term  "  standard  test'  'j 
i)ecau.se  you  thought  you  could  not  go  beyond  it? — Ihul 
ie  art. 


iVlr.  Thomas  Faieley,  called ;  and  Examined. 


9816.  (ChairinaiL.)  You  have  been  for  many  years  an 
X.  Fnirley    analytical  chemist  ? — About  30  years. 

9817.  How  long  have  you  been  public  analyst  of  Leeds  ( 
—From  1873. 

9818.  Have  your  analyses  been  with  reference  to  many 
articles  of  food  materials  and  manufactured  materials  ? 
— A  great  many  different  kinds  of  things,  food  and 
waters,  coal-gas,  and  coals,  and  articles  referring  to  the 
local  manufactures  of  the  West  Riding  of  Yorkshire. 

9819.  AVith  regard  to  analysing  samples  of  beer,  I 
suppose  you  have  had  long  practice  of  that  ? — As  regards 
arsenic  in  beer  only  since  the  scare  began  in  Manchester. 
The  question  was  not  raised  before  that  time.  I  had 
no  idea  that  arsenic  might  be  present. 

9820.  Have  you  acted  a&  a  special  analyser  of  beer  for 
Limits  of  any  firm  ? — From  the  beginning  of  1901,  two  of  the 
Expert  Com-  large  breweries  in  the  Leeds  district  employed  me  to 
juittee  a  test,  test,  either  by  myself  or  through  my  assistants,  all  the 

brews  for  a  time.  That  was  done  by  means  of  the  test 
recommended  by  the  Brewers'  Association  at  Manches- 
ter, which,  of  course,  is  not  a  delicate  test,  as  Mr. 


Thomson  has  said.  According  to  my  experience,  as  a  j^^,  J 
rule  it  has  detected  l-20th  of  a  grain  per  gallon,  and  j  Fairleyl 
with  special  care  l-50th  of  a  grain  per  gallon.  1 

9821.  For  detection  ? — ^Yes.  Beyond  that  without  con-  i 
centration  I  think  it  fails.  < 

9822.  You  mean  that  in  a  case  where  there  was  l-150th  'I 
of  a  grain  only  present  that  the  process  you  used  would  ] 
fail  to  detect  anything  ? — The  process  I  used  up  to  about  ' 
February,  1901,  for  passing  these  beers  for  these  -.it  outside 
breweries  would  not  detect  at  the  outside  more  than  i-50th  yraii, 
l-40th  of  a  grain  or  l-50th  of  a  grain. 

9823-  That  is  to  say,  the  presence  of  arsenic  less  than 
that  would  go  undetected  ? — Yes,  undetected  without 
concentration,  which  was  not  done. 

9824.  I  suppose  since  the  Manchester  scare  you  linve 
had  plenty  to  do  with  regard  to  analysing  samples  of 
beer '? — I  have  summed  up  the  number  of  beers  that  I 
have  done  during  the  time,  and  they  are  close  on  300, 
really  298.  I  have  brought  with  me  a  table  showing  the 
results  which  I  obtained.  (The  following  was  handed 
in):- 


ARSENIC  IX  XFALTS.^TESTED  DURING  1901- 


Malts  free  from  arsenic 
Malts  containing  arsenic 


The  10  arsenical  malts  contained  the  follov.ing  amounts  in  grains  per  pound. 


Total 


Arsenic  trioxide. 

One  sample  ---  ---   0-052  or  about 

One  sample  ------       -----       -  0'035 

.  One  sample  ------------  O'OaO 

Two  samples        -       --       --       --       --       --  0'016 

One  sample  -----------       -  O'OlO 

One  sample  -----------       -  0'008 

Two  samples        -----------  0-004 

One  sample  ------------  trace 


43 
10 

53 


l-20th. 

l-30th. 

l-50th. 

l-60th. 

1- 100th. 

1-1 20th. 

l-240tJi. 


ARSENIC  IN  COKES,  &c. 

Cokes  free  from  arsenic      -       -       -  _  - 

Coke  containing  0'17  grain  of  arsenic  trioxide  per  pound 

Coke  containing  0-013  grain  of  arsenic  trioxide  per  pound 


-TESTED  DURING  1901-2. 


Tile  cokes  containing  arsenic  were  gas  cokes  from  coals  obtained  locally, 
from  coke  manufacturers  from  washed  or  ijicked  coal. 


The  cokes  free  from  arsenic  were 


ARSENIC  IN  TILES  AND  DUSTS  FROM  MALT  KILNS. 
See  paper  "The  Analyst"  July  1901,  page  177. 

ARSENIC  IN  DUSTS  ELSEWHERE. 

Dust  from  shelves,  Fairley's  laljoratory,  0-7  gram  per  pound. 

Dust  from  shelves,  Mackey's  laboratory,  0-77  grain  per  pound. 

Dust  from  shelves,  Metallurgical  laboratory,  Leeds  Institute,  1-4  grain  per  pound. 

Dust  from  bonkcase  over  books,  Fairley's  office,  0-4  grain  per  pound. 

Dust  from  slioj),  Commercial  Street,  Leeds,  0-3  grain  per  pound. 


MINUTKS  OF  EVIDENCE. 
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Ur. 

airlci/. 

•Ulim 


ARSENIC  IN  MATERIALS  USED  IN  TESTIN(^ 

T.  Fair  ley. 

No  "  pure  "  acid.s,  hydrochloric  or  sulphuric,  have  been  obtained  free  from  arsenic  by  the  ilarsh-Berzelius  test. 

At  least  60  samples  of  zinc  sold  as  "  pure  "  have  been  tested  for  arsenic  ;  of  these  only  about  five  or  six  have  1' April  19i>2. 
Iieen  found  pure  so  as  to  stand  30  ]ninutes'  Marsh  test.    Some  "  pure  "  zinc  has  the  property  of  keeping  back  — ' — 
arsenic,  as  proved  when  a  known  amount  was  put  into  the  apparatus.    This  was  shown  more  especially  when 
sulphuric  acid  was  used.    It  is  important  that  the  cause  of  this  interference  should  be  ascertained. 


ARSENIC  IN  GLASS. 

Two  samples  after  standing  twenty-four  hours  in  hydrochbnic  acid  of  20  per  cent,  contained  arsenic  in 
solution : — 1 

One  corresponding  to  0"003  grains  of  arsenic  trioxide  per  pound. 
One,  trace. 

Two  .samples  of  beer  bottle  glass  fused  with  sodium  carbonate  gave  :  — 


Light  colour 
Dark  colour 


0'03  grain  of  arsenic  trioxide  per  pound. 
0-50 


One  Winchester  Quart,  such  as  is  used  for  storing  acids,  contained 
100  grain  of  arsenic  trioxide  per  pound. 

One  sample  of  Jena  glass  used  for  chemical  apparatus  contained  : — 
2'1  grains  of  arsenic  trioxide  per  pound. 


ARSENIC  IN  BEERS-TESTED  DURING  1901-2. 


Beers  free  from  arsenic  - 
Beers  containing  arsenic  - 


Total 


-  280 

18 

-  298 


One  sample 
One  sample 
Three  samples  - 
Two  samples 
One  sample 
One  sample 
Two  samples 
Two  samples 
Three  samples  - 
One  sample 
One  sample 

Locality. 
Escrick,  Yorks 


Arsenic  trioxide 

0-16  or 

about 

1- 

6th. 

0-03 

)> 

1- 

-30th. 

0-025 

II 

1- 

-40th. 

0-02 

1) 
ii 

1 

.-)Oth. 

0-016 

1 

-60th. 

0-015 

)» 

1 

65th. 

0-013 

1) 

1 

-70th. 

0-01 

1- 

-100th 

0-007 

i> 

1 

-150tli. 

0-005 

1- 

-200th. 

trace. 

Rotlierlmm 


Overton  near  York 

Malton  - 
Boroughbridge 


Samples  Tested. 

Superphosphate  -       -       •       -       -  - 
Soil    -      -      -      -      -      -  - 

Soil  (extracted  with  1  per  cent,  solution  of 
Citric  Acid)     -       -       -  - 

Oat  stubble  grown  on  above  soil 


Oats  (ears  only)  -      -  - 

Soil  (turnip  field) 
Turnips  from  above  - 
Soil  (barley  field) 
Soil  (extracted  witli  I  per  c 

Citric  Acid) 
Barley  (ears  only) 

Soil    -      -      -      -  - 
Superphosphate  - 
Barley  (roots) 
Barley  (straw  and  eai's) 

Barley  (grain)     -       -  - 

Wheat  (grain) 


cnt.  solution  of 


Arsenic  Trioxide 
(in  grains  per  pound). 

11-06. 

0-017  (Total). 
0-003. 

Trace  (probably  from 

a  little  earth.) 
None. 

0-003  (Total). 
None. 

0-14  (Total). 

0-002. 
None. 

0-035  (Total). 
11-06. 
None. 
None. 

None 

None. 


Ulcers, 
ties 
ed  by 
■test.  ■ 


9825.  Are  these  analyses  which  have  taken  place  since 
the  Manchester  scare  ? — ^They  have  all  taken  place  since 
December,  1900. 

9826.  That  was  after  the  scare? — Immediately  after 
the  scare. 

9827.  Are  you  aware  that  extra  precautions  imme- 
diately after  the  scare  were  taken  by  brewers  and 
maltsters?— Certainly ;  many  of  them  did  at  all  events 
to  my  knowledge. 

9828.  You  give  here  298  samples? — Yes. 

9829.  And  out  of  these  you  say  that  280  were  free 
from  arsenic? — Yes,  by  the  test  I  employed.  When  we 
found  arsenic  by  the  Reinsch  test  we  did  not  attempt  to 
use  the  Reinsch  test  as  a  quantitative  test,  but  we  esti- 
mated the  arsenic  by  the  Marsh  test.  The  Reinsch  te.st 
18,  strictly  speaking,  only  a  qualitative  test,  a  good  con- 
firniatory  test. 


9830.  You  mention  in  your  report  arsenic  tri-oxidc  ;  i.s 
that  the  proper  term? — That  is  the  chemical  name. 

9851.  I  ask  you  the  question  because  when  tliis  evi- 
dence appears  it  might  appear  it  was  something  fresh  you 
di.scovered  to  people  not  technically  acquainted  with 
cliemistry  ? — ^It  is  the  chemical  name. 

9832.  In  one  sample  you  say  l-6th  of  a  grain  of 
arsenic  tri-oxide  was  found  in  a  gallon  of  beer  ? — Yes ; 
that  was  a  sample  from  the  North  Riding.  I  am  also 
public  analyst  for  the  North  Riding  of  Yorkshire.  The 
jNIedical  Officer  took  samples,  and  this  wa.s  one  of  them. 

9833.  Can  you  say  what  led  the  Medical  Officer  to  take 
samples  ?  Was  it  his  usual  habit  to  do  so  ? — No.  Tlieee 
were  the  first  he  sent  me. 

9834.  Was  it  the  first  occasion  on  whicli  lie  had  sent 
you  .samples  of  beer  ? — Yea. 
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Mf.  9835.  Do  you  know  why  he  did  so  P — Only  from  what 

^.  Fairley.  he  would  read  in.  the  newspapers.  I  do  not  know  that 
— —  he  observed  any  illness. 
J7Api^J02.  ggj^  -^rj^.]^  regard  to  this  sample  of  heer,  I  do  not  ask 
you  to  detail  to  the  Commission  what  brewery  precisely 
it  emanated  from,  but  could  you  follow  it  sufficiently 
to  be  able  to  tell  the  Commission  whether  the  malt  used 
in  the  brewing  of  it  was  made  with  the  u.se  of  gas-coke 
Or  anthracite  coal  ? — I  can  only  tell  you  from  what  I  was 
told  outside-  I  was  told  that  Bostock's  sugar  had  been 
(Used  in  making  this  particular  beer,  but  I  do  not  know 
that  for  certain. 

9837.  But  you  have  heard  that  ? — Yes. 

9838.  Did  you  hear  it  given  as  a  reason  for  finding 
this  large  quantity  of  arsenic? — No. 

9839.  But  you  heard  it  stated  in  the  case  of  this  sample 
that  Bostock's  sugar  had  been  used  1 — Yes. 

9840.  Could  you  give  us  the  date? — December,  1900. 
I  can  give  you  the  exact  date. 

9841.  {Sir  WUliam  C/iMrf/i.)  That  was  just  after  it  had 
been  discovered  ? — Yes. 

9842.  {Chairman.)  With  regard  to  the  two  following 
examples,  in  each  case  l-30th  and  l-40th,  did  you  identify 
that  at  all  with  Bostock's  sugar  ? — No,  I  am  not  certain 
about  that  at  this  moment.    It  might  have  been. 

0843.  But  you  could  not  identify  them  ? — No. 

9844.  Have  you  been  testing  samples  of  beer  up  to 
quite  lately  ? — Yes.  I  am  constantly  testing  them.  In 
all  the  samples  "we  have  tested  this  year,  and  for  part  of 
last  year,  we  have  abandoned  the  Reinsch  test  and  are 
•using  the  Marsh  apparatus.  The  apparatus  I  use  is  four 
to  six  times  the  size  of  Mr.  Thomson's,  but  I  agree  with 
him  the  small  apparatus  with  a  small  quantity  of  zinc 
and  a  small  quantity  of  acid  would  be  a  better  arrange- 
ment than  mine. 

9845.  You  think  it  would  tend  to  give  a  more  accurate 
result? — I  think  the  smaller  the  quantity  of  chemicals 
you  use  for  testing  for  a  given  substance,  speaking 
generally,  the  more  accurate  your  results  would  be,  con- 
eidering  the  extreme  difficulty  of  getting  substances 
chemically  pure. 

QoBDtity  of  9846-  CouJd  you  tell  the  Commission  whether  during 
arsenic  in  the  last  few  months  you  have  tested  any  samples  of  beer 
recent  beers,  which  have  produced  a  considerable  quantity  of  arsenic 
per  gallon,  say  anything  like  l-40th  or  l-50th  ? — During 
the  last  few  months  I  think  I  have  had  one  or  two  con- 
taining l-70th.  That  was  sent  to  me  by  a  brewing  firm 
for  which  I  act  as  analyst.  That  was  evidently  unsafe 
for  them  to  send  out. 

9847.  You  think  l-70th  would  be  imsaf e  ?— For  a 
brewer  to  send  out,  yes. 

9848.  But  you  have  not  found  many  such  samples? — 
Very  few. 

9849.  And  you  think,  on  the  whole,  that  the  fact  that 
greater  care  is  now  taken  on  the  part  of  the  brewers  and 
maltsters  in  testing  all  the  ingredients  has  produced 
good  result? — -Yes,  so  far. 

9850.  Does  your  experience  in  testing  samples,  which 
you  are  doing  every  day,  go  to  confirm  the  improvement 
in  this  respect? — I  am  not  prepared  to  say  that  about 
malts. 

9851.  You  produce  296  samples  of  'beer  out  of  which 
260  you  mention  to  be  free  from  arsenic? — A  large  num- 
ber of  these  would  have  been  tested  by  the  Reinsch  test 
only. 

9852.  You  say  if  a  more  severe  or  searching  test  were 
applied,  arsenic  in  very  small  quantities  might  have  been 
discovered  ? — Yes.  When  it  is  worked  out  I  think  that 
the  Reinsch  test  would  not  have  enabled  me  to  report 
that.  The  Marsh  test  as  employed  by  me,  with  a  four  to 
six  ounce  flask,  would  not  enable  me  to  go  to  anything 
like  the  thousandth  of  a  grain.  About  l-250th  would  be 
about  my  quantity.  I  have  not  reported  in  this  sitate- 
ment  anything  below  that  amount. 

9853.  Have  you  examined  many  malt  samples  during 
the  last  twelve  montlis  ? — 53  have  been  done  during  1901- 
1902,  and  about  half  of  them  has  been  done  during  the 
laat  year. 

9854.  Will  you  tell  the  Commission  generally  with 
what  results  ? — About  25  per  cent,  of  these  were  found 
to  be  arsenical  by  the  test  which  I  use  ;  10  out  of  53,  or 
more  like  20  per  cent. 

9855.  Wliat  about  the  average  of  arsenic  tri-oxide 
found ;  could  you  give  us  the  maximum  and  the  mini- 
mum? — nio  maximum  is  -052,  or  l-20th  of  a  grain;  the 
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minimum  was  one  marked  "  a  trace,"  which  I  did  not  Mr. 

attempt  to  define ;  the  minimum  that  I  have  estimated  2'.  Fairky.. 

here  is  the  '004,  or  l-250th  of  a  grain.    I  have  not  put  — — 

down  decimals  beyond  the  third  place,  so  that  the  num-  17  April  1902 

bers  do  not  exactly  correspond.   • 

9856.  Were  there  many  samples  in  which  the  maximum 
amount  occurred  that  you  mention  there  ? — I  think  one. 

9857.  Then  I  suppose  you  are  prepared  to  state  that 
the  result  of  your  examination  of  these  malt  samples, 
taken  as  a  whole,  was  satisfactory? — Taking  the  53,  it 
was  satisfactory  as  regards  the  45  that  I  passed ;  but  T 
think  it  shows  the  need  for  further  care  on  the  part  of 
the  10. 

9858.  Could  you  give  us  any  information  with  regard  Analyst  noi 
to  where  the  higher  results  were  obtained,  as  to  what  always 
fuel  was  used  in  such  instances  ? — I  do  not  know  for  cer-  iniormed  of 
tain,  but  I  belieVe  gas-coke  was  used.    I  am  not.  always 
informed  by  the  maltsters  or  brewers  who  send  me  these 

malts. 

9859.  I  suppose  now  they  are  quite  awake  to  the  fact 
tliat  there  is  danger  where  there  is  carelessness  as  re 
gardis  fuel  ?— That  is  so.  I  attempted  to  draw  their  at- 
tention to  the  point  that  it  was  not  sufficient  to  change 
from  gas  coke  to  a  pure  coke  or  anthracite,  but  that  they 
;aust  clean  out  their  kilns  veiy  carefully.  I  made  an  in-  Arsenic 
vestigation  myself,  examining  the  tiles  of  the  malt  floors,  tiles  of  k 
and  the  dust  on  the  underside  of  these  tiles,  and  the 
dust  on  the  side  walls  above  the  malt  floors.  The  walls 
were  sometimes  brick  walls  of  a  rough  surface,  and  the 
dust  was  accumulating  there.  I  found  very  considerable 
quantities  of  arsenic  in  that  dust,  not  only  from  an  old- 
fashioned  kiln  where  the  fireplaces  were  put  in  the  very 
thick  walls  round  the  lower  chamber  below  the  upper 
chamber,  which  was  the  malting  process  place  proper, 
but  also  in  the  most  recent  kiln,  the  modern  form  of  in  kiln  dusi 
kiln.  I  found  in  the  dust  from  the  lower  side  of  these  up  to  1  per 
floors  as  much  as  one  per  cent,  of  ansenic  in  this  dust,  cent, 
an  astounding  and  extraordinary  amount,  which  I  could 
not  believe  at  first.  But  w"e  repeated  the  test  a  good 
many  times.  I  have  the  dust ;  if  anyone  would  like  to 
prove  it  I  should  be  willing  to  supply  it  to  them. 

9860-  You  have  still  a  sample  of  this  dust? — ^Yes.  I 
also  found  in  some  of  these  tiles,  some  of  the  older  tiles, 
what  are  called  Sbowmarket  tiles,  containing  not  ordinary 
fire  clay,  but  clay  containing  a  good  deal  of  lime ;  the 
tiles  are  somewhat  porous.  They  could  not  be  fired  in 
the  ordinaiy  way  of  tiles,  as  they  would  have  run.  I 
found  in  the  substance  of  these  tiles,  in  the  material 
itself,  very  considerable  quantities  of  arsenic.  When  I 
found  this  out  I  recommended  to  the  breweries  that 
CKiploy  m©  to  by  all  means  clear  out  the  kilns  tho- 
roughly, do  away  with  all  the  old  tUes,  and  have  the 
roughly  sound  glazed  tiles  put  in  their  place,  otherwise 
they  might  change  their  fuel  without  changing  the 
results,  and.  still  get  arsenic  in  their  malt.  I  made  a 
calculation.  Taking  the  average  of  the  arsenic  that  I 
found  in  the  ten  arsenical  malts,  how  much  of  this  bad 
dust  would  be  necessary  in  the  quantity  that  chemists 
usually  operate  upon,  ten  grammes,  about  one-third 
ounce,  to  give  the  average  arsenic  which  I  liave  found, 
something  like  '015,  and  of  the  very  worst  dust  l-40th  of 
a  grain  of  that  dust  adhering  to  the  malt  would  be  suffi- 
cient to  explain  these  results.  There  was  the  dust  on 
the  side  walls,  of  which  a  larger  quantity  would  be  neces- 
sary, I  think  about  one  grain.  In  order  to  tiy,  if  pos- 
sible, to  throw  some  light  on  the  extraordinary  differ- 
ences which  different  analysts  have  got  when  testing 
malts,  I  began  testing,  as  I  found  that  some  of  the  Lon- 
don chemists  said  th^  ifche  dust  in  their  laboratories,  if 
it  got  into  their  apparatus,  would  be  liable  to  affect  the 
results.  I  tested  the  dust  on  shelves  in  my  own  labo- 
ratory, and  i]i  another  chemist's  laboratory  in  Leeds, 
and  in  a  metallurgical  laboratory  in  Leeds,  and  I  found 
in  my  own  '7  grain  per  lb.  of  arsenic,  and  in  my  cpl- 
league's  -77,  and  in  the  metallurgical  laboratory  1-4  grain 
of  arsenic  per  lb.  of  the  ordinary  dust.  I  also  brushed 
down  the  dust  from  the  tops  of  some  of  my  books  in  the  .  ,  .  n 
office,  apart  from  the  laboratory,  and  I  found  in  that  ^" 
•4.  Also  in  the  shop  in  a  main  street  in  Leeds  I  spoke 
to  a  friend  who  got  the  dust  from  some  of  his  shelves, 
and  I  found  in  that  -3.  So  that  where  there  is  a  large 
amount  of  black  smoke,  sooty  smoke,  prevailing,  as  we 
have  in  many  of  our  manufactui-ing  towns,  and  especially 
where  fireplaces  do  not  draw  very  well,  and  you  have 
smoke  coming  into  tJio  rooms,  you  wiU  find  arsenic  in 
the  dust.  That  slio'vv  the  extreme  precautions  neces^ 
eai'y. 
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9861.  You  tliiak  that  the  necessity  for  cloaiiliuess  aiitl 
ry.   great  care  as  regaivls  preventing  any  deposit  of  malt  dust 

anywhere  in  a  malting  lestablishment  is  most  essential  1 — 
902.  Ye's,  and  the  very  careful  cleaning  of  the:  malt  by  brusli- 

ing. 

9852.  I  suppose  you  are  equally  alive  to  the  fact  that 
a  large  amount  of  evidence  has  been  given  in  regard  to 
gas  coke  ;  that  where  gas  coke  has  been  extensively  used 
arsenic  has  been  found  in  the  malt.  Can  you  give  the 
C'ommiission  any  suggestion  or  I'ecommendation  with  re- 
n  gard  to  the  use  of  fuel  or  what  fuel  should  be  used? — 
think  that  with  carefully  prepared  coke,  prepared  from 
coal  that  has  been  picked  or  washed,  as  some  of  it  is, 
washed  so  as  to  get  rid  of  the  dirt  and  most  of  the  pyrites, 
you  might  get  a  cok©  which  does  not  show  arsenic  up  to  a 
certain  limit  of  test.  But  with  gas  coke  I  have  found 
•17  grain  of  arsenic  per  lb.  of  coke,  and  I  analysed  two 
samples  of  iioke,  and  found  in  another  one  a  smaller 
quantity,  about  1-lOth  of  that.  I  analysed  two  cokes 
sent  by  coke  manufacturers  wliioh  were  prepared  mainly 
for  use  in  the  ironworks,  and  are  atso'  sold  to  the 
maltsters,  but  I  was  not  able  at  that  time,  early  last 
year,  to  find  arsenic  in  these  cokes. 

9863.  Can  you  tell  the  Commission  your  experience 
with  regard  to  the  brushing  of  malt? — The  malts  which  I 
have  passed  as  free  from  arsenic  were  all  of  them  care- 
fully brushed. 

9864.  Do  you  think  that  is  a  necessity  i — Certainly. 

9865.  Have  you  ever  found  any  discrepancy  in  the 
finished  material,  the  beer,  and  in  the  amount  of  arsenic 
found  in  the  malt  used.  Have  you  found  a  difiiculty  in 
tracing  the  precise  amount? — I  have  not  been  able  to 
follow  that. 

9866-  Discovering  arsenic  in  a  malt  and  following  it  on 
into  the  beer? — ^No. 

9867.  Have  you  found  a  case,  for  instance,  where  a 
malt  has  been  found  nearly  wholly  free  from  arsenic, 
and  an  appreciable  amount  has  been  found  afterwards  in 
the  finished  article  ? — Not  tJiafc  I  can  speak  with  any  de- 
gree of  definiteness.  I  do  not  know  as  a  rule  when  I 
test  samples  of  beer  what  malts  were  used  for  that.  I 
do  not  tost  the  malts  at  the  same  time  so  as  to  conjiect 
the  one  with  the  other. 

9868.  You  have  not  been  able  to  follow  the  process 
through  ? — I  think  it  is  very  desirable  it  should  be  fol- 
lowed through  by  somebody,  but  I  have  not  done  it — be- 
giuning  with  the  coke  and  going  on  right  through. 

9369.  When  you  are  engaged  in  testing  samples  for 
brewers  for  their  protection  and  the  protection  of  the 
public  generally,  do'  you  use  precisely  the  same  test  that 
you  use  in  your  capacity  as  public  analyst  ? — Certainly  ; 
whenerer  we  find  arsenic  l,he  tests  are  repeated  at  least 
three  times.  If  the  amount  is  at  all  great,  then  we  get 
the  Reinsch  test,  and  get  the  arsenic  crystal's  as  confir- 
matory evidence.  I  had  a  maltster  complaining  to  me 
the  other  day  that  I  had  reported  more  arsenic  than  some- 
body else  reported.  I  said,  "  I  can  show  it  to  you  ;  here 
it  is."    I  showed  him  the  crystals  in  the  tube. 

9870.  Was  that  the  third  and  last  test?— No.  I  was 
speaking  of  three  times  by  the  Marsh  test.  I  was  not 
meaning  that  as  a  quantitative  test  at  all. 

9871.  Did  you  convince  him  ? — I  think  so.  He  might 
think  it  was  in  my  materials. 

9872.  Is  it  true  that,  according  to  the  analyses 
given  to  the  Commission  of  the  Yorkshire  Brewery  Com- 
pany, you  have  tested  their  beer  up  to  February  last 
by  the  Manchester  expert's  test  ? — I  had  a  large  number 
of  samples  from  them,  but  I  do  not  know  where  these 
beens  were  sent  or  anj^himg  about  them.  I  tested  them 
either  in  my  office  or  at  their  works. 

9873.  That  is  all  you  knew  ?— That  is  all  I  knew. 

9874.  By  (hat  test  would  nay  arsenic  be  liable  to 
escape  recognition  ? — ^At  what  date  is  the  test  you  refer 
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test. 


February  this  year? — We  sliould  use  the  Marsl 


9876  Have  you  anything  to  say  with  regard  to  plants 
taking  up  arsenic  from  arsenical  soils  or  otherwise  ? — I 
began  investigations  last  year,  and  wrote  to  a  large  num- 
ber of  farmers  and  a.gricu:ltural  clubs  wliich  I  happened 
to  know  in  the  county  of  Yorkshire.  In  some  cases  T 
got  responses,  and  the  results  are  tabulated  in  one  of 
these  sheets.  I  was  easily  able  to  detect  and  efitimate 
4576. 
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the  arsenic  in  ithe  manures  and  in  the  soil,  but  so  far 
not  in  tlie  plants,  unless  in  the  roots  of  the  plants,  where 
there  was  a  doubt  wliether  the  traces  of  the  arsenic  I 
found  might  not  be  due  to  the  soil  adhering.  I  am  per- 
fectly aware  that  my  experiments  were  ditt'erent  from 
what  a  chemist  at  Newcastle  has  discovered,  but  his  ex-  No  arsenic 
periments  were  made  on  planta  cultivated  in  pots,  and  I  detected  \\\ 
think  his  arsenic  was  dissolved  in  the  alkaline  solution,  plauts 
My  opinion,  from  the  results  I  have  got,  is  that  the 
basic  constituents,  such  as  oxide  of  iron,  a^jpear  to  neu- 
tralise the  arsenic  that  might  be  present,  .so  that  it  never 
enters  into  the  circulation  of  the  plants.  We  do  know 
from  the  experiments  made  in  Germany  that  a  very 
muaite  quantity  of  arsenic  kept  in  solution  by  excess  of 
alkali  applied  to  plants  in  pots  kills  them,  just  as  it 
kills  other  living  bemgs.  It  interferes  with  the  physio- 
logical processes.    (6V:c  (lufc  at  and  of  evidence.) 

9877.  'So  far  as  you  have  gone  then,  the  results  are 
satisfactory  ? — They  are  negative  in  the  sense  that  I 
have  not  proved  the  presence  of  arsenic.  It  would  have 
been  better  if  I  had  made  a  full  analysis  of  the  soils. 

9878.  So  far  as  your  researches  have  gone  as  regards 
the  process,  the  effect  on  a  growing  plant,  the  evidence 
is  satisfactory  ? — The  evidence  is  that  it  has  no  influence. 

9879.  {Professor  Thorpe.)  What  led  you  to  employ  the  Present 
Manchester  test  in  the  first  instance  ? — It  is  a  convenient  objectinns  to 
test,  and  I  thought  at  the  time  it  would  be  sufiiciently  Expert  Coiu- 
accurate  for  this  purpose.    I  admit  I  was  mistaken,  "uttee  s  test 
1  did  not  know  what  I  know  now,  that  it  might  pass 

amounts  which  might  be  dangerous. 

9880.  Then  you  certainly  would  not  recommend  that 
the  Manchester  test,  as  we  may  call  it,  should  be  used 
as  an  official  test  ? — I  should  recommend,  if  used  at  all, 
it  should  be  only  used  as  a  confirmatory  test. 

9881.  You  heard  Mr.  Tliomson's  evidence,  I  think  ? — 
Yes. 

9882.  Do  you  agree  with  him  that  in  the  present  state  Zinc  keeping 
(if  matters  it  would  be  desirable  that  somebody  should  ba'^k  arsenic 
prescribe  an  official  test  ?- — I  agree  with  him  in  a  great  in  Marsh 
measure  ;  but  at  the  same  time  I  do  think  the  whole  teat, 
subject  requires  further  investigation.    For  instance, 

this  question  of  zinc  sold  as  pure,  sometimes  it  keeps 
back  arsenic  when  we  i>ut  it  in.  The  cause  of  that  is 
not  understood.  You  have  only  to  consider  this  im- 
purity (or  extreme  purity  wliich  ever  it  may  be)  balanc- 
ing a  minute  amount  of  arsenic  in  the  zinc,  in  order  to 
got  a  condition  of  thngs  which  would  be  very  misleading, 
and  which  maj'  possibly  explain  some  of  the  differences 
in  results  by  different  tests. 

9883.  When  you  say  that  zinc  keeps  back  ai'senic, 
what  idea  have  you  of  the  way  in  which  that,  is  done  !^ — ■ 
1  think  it  may  be  probably  due  to  some  metallic  oxide 
or  sulphide  present  in  the  ziiiic  depending  on  the  process 
employeil  in  the  purification  of  zinc.  That  is  only  an 
idea  in  my  own  mind,  which  wants  testing  by  actual 
trial. 

9884.  Are  you  quite  sure  of  tlie  fact  that  you  can  get 
the  sample  of  zinc  that  has  this  property  of  keeping  back 
arsenic  ? — I  am  not  only  sure  of  it,  but  I  have  met  other 
chemists  who  are  sure  about  it. 

9885.  Is  it  the  zinc  or  possibly  the  acid  which  is  the 
means  of  keeping  back  the  arsenic  ? — It  is  more  readily 
shown  when  sulphuric  acid  is  used  that  is  all  I  can  say  ; 
but  it  is  the  zinc.  One  sample  of  zinc  does  this,  and 
another  sample  of  zinc  does  not. 


It  may  be  the  fact  that  it  is  more  readily 
shown  in  the  case  of  sulphuric  acid  than  in  the  case  of 
hydrochloric  acid,  which  is  the  only  other  acid  com- 
monly used  ;  is  not  thaf  some  evidence  that  it  is  not  due 
to  tlie  zinc,  but  rather  due  to  the  acid  ? — Not  necessarily. 
It  points  in  that  direction,  I  admit ;  but  it  is  not  abso- 
lutely necessary  tliat  that  should  be  so.  However,  the 
thing  wants  testing. 

9887.  I  admit  ith at.  point,  wants  clearing  up.  But  is  it 
not  conceivable  that  it  is,  as  I  put  it  to  Mr.  Thomson, 
the  possibility  of  the  formation  of  sulphurettod  hydro- 
gen. AVhenever  the  liquid  gets  hot  when  sulphuric  acid 
is  used  sulphuretted  hydro.een  is  produced  m  a  greater 
or  less  quantity.  Sulphuretted  hydrogen  might 
conceivably  keep  back  the  arsenic  by  forming 
insoluble  sulphide  of  arsenic  ? — If  you  have  two 
similar  experiments  done  with  two  different  lots  of  zinc, 
working  as  nearly  as  you  can  tell  at  the  same  tempera- 
ture, with  the  same  size  of  apparatus,  and  the  same 
conditions  throughout,  and  the  same  acid,  the  zinc  only 
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different,  in  one  case  jon  can  put  arsenic  in  and  not 
get  it  out  by  the  Marsh  test,  and  in  the  other  case  you 
do  get  it  out.    I  think  it  points  to  ilie  zinc. 

9888.  That  is  an  experiment  you  have  actually  done  ? 
—Yes. 

9889.  You  told  us  that  in  the  case  of  the  beer  which  had 
so  large  a  quantity  as  l-6th  of  a  grain  you  were  informed 
that  that  was  brewed  from  Bostock's  glucose? — Yes,  I 
was. 

9890.  That  was  a  sample  of  beer  brewed  in  the  West 
Riding,  was  it  ?— Brewed  in  the  West  Biding,  but  the 
sample  was  sent  me  from  Saltburn. 

9891.  Do  you  know  what  happened  to  that  beer?— 
Proceedings  were  taken,  but  through  some  technical 
flaw  in  the  proceedings — it  was  the  first  time  this 
authority  had  taken  such  proceedings — no  fines  were 
inflicted. 

9892.  Was  anything  done  with  the  bulk  of  the  beer? — 
I  do  not  know.    I  suppose  some  was  thrown  out. 

9893.  Was  it  recalled  or  destroyed? — had  samples 
sent  me  subsequently  from  the  same  neighbourhood,  and 
I  did  not  find  arsenic. 

9894.  So  that  you  think  the  beer  was  withdrawn  from 
consumption  ? — ^Yes. 

9895.  You  have  no  knowledge  that  it  was  actually 
destroyed  ? — No,  I  do  not  know,  except  that  I  analysed 
samples  from  the  same  district  taken  by  the  same 
authority. 

9896.  Have  you  analysed  the  coko  for  iron  smelters  or 
persons  who  us©  coke  for  foundry  purjjoses  ? — Chiefly  for 
sulphur.  Only  since  this  enquiry  arose  have  I  tested 
for  arsenic.  Sulphur  is  considered  to  be  a  substance 
which  interferes  most  with  its  use  in  iron  manufacture. 

9897.  I  suppose  in  practice  there  will  be  a  rough  con- 
nection between  the  sulphur  and  the  arsenic  ? — I  think 
there  is  in  most  of  these  minerals.  You  will  not  be 
far  wrong  if  you  estimate  arsenic  as  corresponding 
roughly  to  one  per  cent,  of  the  sulphur. 

9898.  It  comes  practically  from  the  mineral  which 
yields  the  sulphur  ? — ^Yes. 

9899.  Therefore,  I  suppose  that  material  that  iron 
smelters  say  should  not  contain  sulphur  would  presuma- 
bly be  a  good  form  of  fuel  for  the  maltster  ? — Yes,  would 
be  better  than  the  ordinary  coke. 

9900.  It  is  of  course  a  tact  that  the  iron  smelter  and 
the  person  makiiig  foundry  iron  take  great  pains  to  use 
coke  as  free  as  possible  from  sulphur? — Yes,  it  destroys 
the  quality  of  the  best  Yorkshire  iron. 

9901.  Have  they  very  much  diflSculty  in  practice  in 
finding  suitable  cokes  ? — As  a  rule,  the  sulphur  does  not 
exist  more  than  about  one  per  cent,  in  the  coke  and 
sometimes  less.    That  is  so  far  as  my  experience  goes. 

9902.  Of  late  you  have  made  determinations  of  arsenic 
in  the  same  coke  in  which  you  have  been  determining 
sulphur  for  the  purpose  of  the  iron  smelter  — No. 

9903.  Of  late  I  think  you  said  you  had  been  searcliing 
the  same  coke  for  arsenic  ? — No,  I  did  not  mean  to  say 
tliat,  not  identically  the  same  coke 

9904.  Can  you  give  us  any  information  5rom  your 
actual  knowledge  that  the  coke  which  was  a  suitable  coke 
for  an  iron  smelter  by  reason  of  its  freedom  from 
sulphur,  would  be  also  suitable  fuel  for  a  maltster  by 
reason  of  its  freedom  from  arsenic  ? — I  believe  that  the 
more  pure  it  is,  the  freer  it  is  from  sulphur,  the  freer  it 
-•vill  be  from  arsenic.    That  is  my  own  belief. 

The  arsenical  9905.  Those  duets  that  you  analysed  from  the  tiles 
kiln  du-it  walls  of  a  malt  kiln  were  obtained  from  a  Yorkshire 

obtained  in  malt  kiln,  were  they  ? — They  were  from  several.  They 
Yorkshire.  were  obtained  from  two  in  the  Leeds  district,  and  I 
wrote  a  circular  to  a  large  number  of  maltsters  all  over 
Yorkshire,  and  offered  to  make  th©  tests  without  any 
expense — and  I  got  a  considerable  number  sent  me  iii 
that  way,  and  the  results  which  are  given  in  this  paper 
are  the  results  of  these  tests.  Each  test  is  reported 
there,  so  that  the  total  number  of  tests  made  can  be 
counted  up. 

9906.  I  prestime  this  malt  would  have  gone  into  local 
consumption  ? — Certainly. 

9907.  It  went  into  beer  brewed  in  the  neighbourho'od 
of  Leeds?- Yes. 
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9908.  The  malt  wliioh  was  made  in  that  kiln  which  My 
contained  this  dust  was  used  locally  ? — ^Yes.  T.  Fait 

9909.  Would  the  malt  be  used  to  your  knowledge  in  ^ 
Halifax  ? — I  do  not  know  where  the  malt  would  be  used, 
but  I  know  that  one  of  these  firms  who  supplied  me 
with  these  things — I  may  say  that  these  samples  were 
given  to  me  in  confidence  ;  I  was  not  to  publish  any- 
thing without  the  consent  of  the  maltsters  and  brewers 
who  sent  me  the  samples. 

9910.  You  would  rather  not  say  ? — Not  without  their 
permission. 

9911.  Have  you  had  the  opportunity  of  examining 
any  green  malt?    Malt  before  it  has  been  kilned? — No. 

9912.  {Dr.  Wliifdcggc:)  Can  you  say  in  what  form  the 
arsenic  was  present  in  thb  dust  that  you  collected  from 
the  walls  of  the  kilns? — Arsenic  tri-oxide. 

9913.  Without  further  combination,  simply  as  such? 
—Mainly  as  such,  I  think. 

9914.  Have  you  any  idea  what  percentage  of  malt 
becomes  dust.  You  have  spoken  about  the  kiln  dust? 
— This  dust  corresponds  to  flue  dust  from  an  ordinary 
fire-  It  is  not  derived  from  the  malt  itself,  but  it  is 
adherent. 

9915.  But  tlie  dust  removed  from  tlie  malt  in  brush- 
ing ? — -That  is  the  culms. 

9916.  Can  you  say  what  proportion  it.  bears  to  the  malt 
itself  ?--No,  I  cannot  say  from  memory;  it  is  a  small 
proportion  by  weight. 

9917.  Would  it  be  1  per  cent.  ? — ^I  should  think  more 
thaj3  1  per  cent.  ;  but  I  do  not  know. 

9918.  Do  you  advise  the  maltsters  as  to  the  construc- 
tion of  their  kiln  j  ? — No,  I  am  not  a  brewing  expert. 

9919-  But  you  made  certain  suggestions  about  the 
use  of  glazed  tiles  ? — Yes. 

9920.  Have  you  given  any  other  advice  of  that  kind  ? 
— To  sweep  down  the  walls,  clean  the  place  out 
thoroughly,  or  else  it  was  no  use  changing  the  fuel. 
They  might  have  these  bricks  and  walls  loaded  with 
arsenical  dust,  which,  if  a  stronger  heat  current  from 
the  fire  came  on,  would  shift  that  arsenic  on  to  the 
mail. 

9921.  At  the  present  time  are  those  precautions  being 
observed  generally? — I  cannot  say.  I  know  at  least 
tv/o  of  the  breweries  took  these  precautions  to  heart, 
and,  as  far  as  I  know,  carried  them  out.. 

9922.  You  have  examined  anthracite  and  fuel  gene- 
rally, have  you  not  ? — Only  a  small  number- 

9923.  {Chairman.)  To  make  quite  clear  a  point  on 
which  your  work  ha«  touched  on  the  Halifax  inquiry,  it 
has  been  mentioned  in  Mr.  Hammond  Smith's  repori, 
1  have  before  me  that  "  Dr.  Cameron,  of  Leeds,  has 
lately  obtained  samples  of  beer  from  publio-housee. 
belonging  to  this  brewery  (that  is  the  Yorkshire 
Brewery  Company),  and  Mr.  Fairley  has  in  two,  which 
do  not  appear  to  have  been  taken  with  the  formalities 
provided  by  the  Sale  of  Pood  and  Drugs  Act,  reported 
l-40th  of  a  grain  of  arsenic  per  gallon."  Is  that 
correct  ? — Yes,  that  is  so. 
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Note  by  Witness  to  Q.  9876. 
The  following  references  on  this  subject  may  be 
useful  :  — 

F.  C.  Phillips:  Chemical  News,  XLVL,  p.  226;  Jour 
Chem.  Soc.  Abst.,  1883,  p.  231. 

Noble  and  others:  Lander- Versuchs  Stat.  XXX.,  pp 
381-427;  Jour.  Chem.  Soc.  Abst.,  1884,  p.  1,407; 
Jour.  Soc.  Chem.  Ind.,  1885,  p.  461;  Bied.  Centr., 

XIV. ,  No.  3  Year  Book  Pharmacy,  1886,  p.  146. 

Loen  :  Centr.  Blatt.  fur  Agrik.,  XIII.,  p-  68;  Jour.  Soc 

Chem.  Ind.,  1884,  p.  327. 
Knop  :  Ann.  Acrronom,  XL,  pp.  418-9,  from  Bot.  Centr.. 

XXn.,  p.  35 ;  Jour.  Chem.  Soc.  Abst.,  1886,  p.  172. 

Bnnilhac  :  Bull.  Soc.  Bot.  France,  Pharm.  Jour.,  4th 
Ser. ,  IX.  357 ;  Year  Book  Pharmacy,  1900,  p. 

I,ettkens:  Bied  Centr.,  1895,  XXIV.,  p.  352;  Kgl 
land,  etc  .  1894,  pp  317-320 ;  Jour.  Chem.  Soc 
Abst ,  1295,  p.  40a 

Stoklasa:  Bied.  Cexrbr.,  1896,  XXV.,  p.  363;  Jout 
Chem.  Soe-  Abst..  1896,  p.  53a 
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fester  9924.  {Chawnan.)  I  believe  that  from  the  very  com- 
Com-  niencement  of  what  you  have  termed  in  yonr  precis  the 
fcnd  Manchester  scare,  the  epidemic  of  arsenical  poisoning, 
you  took  a  very  active  part  in  a  thorough  investigation 
of  tlie  causes  ? — Yes.  1  wa,s  consulted,  I  believe,  im- 
mediately after  Mr.  Gordon  Salamon,  and  the  whole  case 
was  put  before  me  by  Mr.  Groves.  The  question,  of  what 
were  the  proper  steps  to  take  was  discussed  ,and  when  it 
was  decided  that  a  Committee  of  Experts  should  be 
formed,  I  had  the  question  as  to  the  most  suitable 
members  for  that  Committee  put  before  me.  Almost 
immediately  after  this  discussion,  which  was  between 
Mr.  Gordon  Salamon,  Mr.  Groves,  and  myself,  the 
members  were  selected,  and  we  proceeded  down  to 
Manchester  to  investigate  the  matter  on  the  spot. 

9925.  I  suppose  you  had  a  good  deal  to  do,  had  you 
not,  with  the  preparation  of  this  report  of  tho  Com- 
mittee of   Experts  which  we  received   earlier  in  our 
proceedings  ? — Perhaps  I  may  describe  what  occurred 
when  we  first  took  up  the  investigation  on  the  spot.  It 
was  perfectly  clear  to  us  that  the  mischief  was  very 
widely  spread,  and  that  the  Mairchester  brewers  them- 
selves for  the  most  part  wore  incredulous  as   to  the 
possibility  of  there  being  any  serious  arsenical  poisoning. 
It  was  a  tiling  so  utterly  without  precedent  that  at 
the  time  we  arrived   they   believed  that  something 
had   gone  wrong  with  one   particular  brewer's  pro- 
duct, and  they  had  no  appreciation  of  the  extent  to 
which  it  wa.s  common  to  the  whole  trade.    The  conse- 
quence was  that  our  first  effort  was  to  make  the  whole  of 
the  brewers  realise  that  the  mischief  was  not  confined 
to  any  one  brewer,  but  that  a  large  number  of  brewing 
houses  must  necessarily  be  implicated  in  it,  because  it 
came  from  sugar  which  was  largely  used  in  the  neigh- 
bourhood.   Our  object  at  first  wa.s,  by  means  of  making 
the  brewers  realise  the  scale  of  the  calamity,  to  get 
some  measures  adopted  immediately  which  would  put  a 
stop  to  all  future  misciiiof.    At  our  first  two  or  three 
meetings  in  Manchester  that  which  mainly  occupied  the 
attention  of  the  members  of  the  Committee  (next  to  this 
task  of  putting  before  the  brewers  the  actual  extent  of 
the  evil)  was  to  find  some  measure  which  would  give 
adequate  safety  and  which  could  be  promptly  applied.  I 
wish  to  put  that  before  the  Commission,  because  in  my 
opinion  there  never  was  any  vacillation  or  change  of 
view  on  the  part  of  the  members  of  the  Committee  of 
Experts  with  regard  to  the  tests  to  be  used  or  the 
measui'es  to  be  adopted.    But  the  problem  of  finding; 
some  immediate  step,  some  test  which  would  be  practical 
and  whic:h  would  prevent  future  mischief,  was  a  very 
different  task  from  deciding  what  should  be  the  precau- 
tions to  be  used  in  futui-e,  when  the  object  was  not  to 
stop  the  possibility  of  a  present  danger,  but  to  give 
absolute  security  for  the  future. 

9926.  You  mean  there  was  the  emergen&y  part  of  the 
question  to  be  dealt  with  separate  from  all  future 
security  as  regards  sugar  ? — Quite  so.  In  the  early  dis- 
cussions a,s  to  the  test  to  be  recommended,  and  the 
precautionary  measures  to  be  taken,  the  members  of 
the  Committee  always  kept  in  mind  that  these  were 
emergency  precautions.  I  think  I  am  bound  also  to  say 
that  as  soon  as  the  brewers  had  been  a,;yembled,  and  the 
lase  had  been  put  to  theon  wiUi  great  ability  by  some 
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of  the  leading  men,  we  had  every  possible  assistance 
Irom  them.  I  do  not  believe  myself  that  from  that  time 
any  beer  W'ls  sent  out  which  could  possibly  cause  any 
mischief — except,  perhaps,  by  accident.  I  think  I  re- 
member one  case  coming  before  the  Courts  in  which 
contaminated  beer  had  been  sold  subsequent  to  the 
announcement  of  the  precautionary  measures,  but  it  was 
obviously  an.  isolated  case,  and  due  to  the  confusion 
between  twa>  casks.  But  substantially,  from  the  time 
that  the  brewers  became  aware  of  the  nature  of  the 
calamity,  and  of  what  stejis  ought  to  be  taken  by  way 
of  precaution,  all  further  evil,  i  believe,  ceased. 

9927.  The  report  to  which  I  have  alluded  was  received 

by  us  earlier  in  our  proceedings,  and  has  been  published. 
You  have  kindly  forwarded  a  summary  of  evidence  which 
you  wish  to  give  to  the  Commission,  but  I  suppose  you 
are  aware,  are  you  not,  that  this  summary  does  deal 
with  a  vast  amount  of  information  concerning  which  we 
have  already  had  very  ample  evidence  P— I  understand 
that. 

9928.  You  would  consider  it  advisable,  would  you  not, 

ihat  this  summary,  which  has  been  very  carefully  pre- 
pared, should  be  printed,  and  go  in  with  the  evidence? — 
That  is  entirely  according  to  the  opinion  of  the  Com-  j^atev  Avoi  k 
mission.  PerhajDS  you  will  allow  me  formally,  as  having  and  linai 
been  honoured  by  my  colleagues  with  the  position  of  report. 
President  of  the  Committee,  to  present  the  final  report 
■s'hich  the  Committee  made.  That  final  report  came  long 
after  the  preliminary  report,  and  long  after  all  trouble 
from  the  Bostock  sugar  had  ceased.  But  we  very  soon 
came  to  the  conclusion  that,  although  the  mischief  was 
substantially  due  to  the  Bostock  sugar,  there  was  abso- 
lutely certainly  one  other  source  of  arsenic  in  beer, 
namely,  malt.  All  other  sources  seem  to  m<r; 
to  be  capable  of  producing  only  infinitesimal 
quantities  of  arsenic  in  beer,  but  the  malt  is  obviously  a 
very  serious  question.  The  Committee  resolved  that 
tliey  would  not  give  a  final  report  until  there  had  been  a 
most  searching  examination  of  all  the  materials  used 
m  beer,  to  discover  the  possibility  of  arsenical  contamf- 
nation.  That  part  of  the  work  I  can  speak  of,  as  it  was 
entirely  done  by  my  colleagues,  and  I  must  say  that  the 
amount  of  careful  analysis  which  was  done  for  the  pur- 
pose of  this  report  was  something  quite  beyond  anything 
diat  I  should  have  expected. 

9929.  How  far  is  tliis  later  report  in  circulation  ? — ^I 
tliink  it  is  in  circulation  only  by  having  been  sent  to  the 
Manchester  Brewers'  Central  Association.  I  believe  it 
was  printed  by  the  Manchester  papers  when  it  was 
delivered.  Perhaps  I  may  formally  hand  in  a  copy  of 
the  final  report.    {Handed  in.) 

9930.  You  mentioned  rather  emphatically,  do  you  not,  Arsenic  in 
in  your  statement,  tlie  question  of  the  possibility  of  malt,  and  iii- 
arsenicai  poisoning  througii  the  medium  of  malt?    You  importaiicf , 
say  :  ''  On  the  other  hand,  I  think  it  is  almost  certain 

tliat  arsenical  contamination  has  frequently  existed  in 
beer  from  due  precautions  not  having  been  t^iken  in 
seleoiing  coal  and  coke  foi-  malting  wliieh  is  free  from 
arsenical  pyrites."  You  state  that  with  great  certainty, 
do  you  not  ? — Yes. 

9931.  Have  you  anything  to  say  on  tliat  point,  because 
that  is  eiapliatic  language :   it  mi  ^ht  be  useful  if  you 
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could  enlarge  upon  it  and  give  the  Commission  some 
F.  Mmdton,  information  of  the  causes  which  have  led  you  up  to  that 
K.C.,  M.r.  '  conclusion  ? — The  evidence  of  it  is  the  series  of  analyses 
-' —        referred  to  in  the  final  report.  They  point  to  a  very  large 
9  May  1902.    amount  of  arsenic  in  certain  portions  of  malt,  in  what 

  is  called  the  malt  culms,  and  also  a  considerable  amount 

of  arsenic  probably  adhering  to  the  skin  of  the  malt.  I 
think  that  came  as  a  surprise  to  every  one  ol  us,  but  it 
undoubtedly  arises  from  the  fact  that  there  is  arsenic  iu 
a  great  deal  of  English  coal.    I  remember  Sir  Edward 
Erankland  produced   at   the   Royal  Institution  some 
crystals  of  arsenic  which  he  had  obtained  from  the  air 
of  London,  and  which  he  attributed  to  the  burniing  of 
the  Midland  coal  in  very  large  quantities,  so  that  the 
soot  contained  traces  of  arsenic.    The  English  method 
of  malting,  I  understand  from  Mr.  Saiamon,  differs  from 
that  used  iu  some  countries  in  that  the  direct  products 
of  combustion  have  access  to  the  grain,  so  that  the 
arsenic  which  is  carried  off  in  them  can  be  deposited  on 
the  malt.    You  will  find  in  that  report  reierence  to 
some  specimens  of  malt  which  gave  quite  a  considerable 
amount  of  arsenic.    What  made  me  attach  most  im- 
portance to  this  was  the  impression  which  was  made 
upon  my  mind,  as  a  mere  observer  and  not  a  person  at 
all  entitled  to  speak  from  a  medical  point  of  view,  by 
the  close  resemblance  which  all  the  medical  men  fouml 
between  the  neuritis  which  characterised  this  epidemic 
and  alcoholic  neuritis  which  had  never  been  attributed 
to  arsenic ;  and  at  the  same  time  the  statements  that 
I  heard  made  by  other  medical  men  that  this  particular 
form  of  alcoholic  neuritis  occurred  rarely  amongst 
spirit    drinkers,    and    in    place<3    wliere    beer  wa^, 
not  drunk.     Although  I   should   not   wish   to  give 
any  evidence  at  all  on  the  subject,  because  the  medical 
side  of  the  Comimittee  was  so  very  strong  and  so  in- 
finitely more  capable  of   forming  an  opinion  than  I 
could  be,  yet,  as  an  ignorant  observer,  the  proceedings 
left  on  my  mind  a  suspicion  that  arsenic  had  played  a 
considerable  part  in  what  was  called  the  alcoholism  pro- 
duced by  beer,  and  that  probably  the  neuritis  associated 
with    it    was    due    to    the    fact    that    this  con- 
tamination    in    malting     had     been     very  com- 
mon in  2>ast  years,  and  that,  smalt  as  the  contamination 
was,  it  had  in  certain  constitutions  produced  morbid 
effects.      That    was   certainly    the    impression  left 
upon  my  mind,  and  although  I  feel  it  is  a  matter  about 
which  individually  I  have  no  i-ight  to  speak,  I  iJiink 
it  is  a  suspicion  which  should  not  be  too  completely 
banished  from  the  mind  by  theoretical  arguments  of  the 
smallness  of  the  contamination.    There  was  a  circum- 
■stance  which  also'  made  me  cling  to  that  suspicion, 
namely,  the  peculiar  irregularity,  so  far  as  the  results 
were  concerned,  in  the  connection  between  the  quantity 
of  beer  drinking  and  the  arsenical  poisoning.  There 
was  no  doubt  in  my  mind  that  people  who  must  have 
taken  very  large  quantities  of  beer  contaminated  with 
arsenic,   did  not  sufl'er.    The  peculiarity  of  this  ease 
is    that    we    know    accurately    when   and    to  what 
extent  the  arsenic  passed  into  circulation.    We  know 
to  a  week  when  the  arsenic-tainrted  sulphuric  acid 
was  sent  to  Messrs.  Bostock.    They  used  nothing  but 
that.    We  know  the  quantities  of  sugar  they  produced ; 
we  know  the  localities  where  tfhat  sugar  was  used.  We 
have,  therefore,  for  something  like  nine  months  the 
certainty   that  fairly  heavily  charged  beer  was  sold. 
We    know    the    breweries    where    it  was  sold.  I 
inquired  of  the  employees  of  two  or  three  breweries 
at  the  time,  especially  at  one  from  which  we  obtained 
very  complete  information  on  every  point,  and  I  think, 
witli   one    exception,    the    employees — although  they 
notoriously  drink  a  good  deal  of  beer,  and  entirely  the 
beer  of  their  firm — had  not  suffered.    The  impression 
which  it  gave  me  was,  that  the  more  poorly-fed  people 
suffered  rather  than  the  people   who  were  the  mo.-t 
alcoholic,  and  took  most  beer.    There  were  very  many 
cases  of  people  who  obviously  took  too  much  beer,  but 
I  cannot  help  thinking  from  the  cases  I  saw — and  I 
think  the  doctors  will  tell  you  the  same — that  there 
were  a  great  number  of  instances  in  which  there  was 
no  evidence  of  extreme  alcoholism.      I  do  not  think 
that  want  of  food  had  determined  the  effect  entirely. 
The    sort    of    impression    left    on    my    mind  was, 
that  constitutional  peculiarities  made  a  very  great 
difference    in    susceptibility    to   poisoning   by  these 
small  quantities.    If  you  combine,  therefore,  the  very 
irregular  influence  of  constitutional    peculiarity  with 
the  possibility  that  there  has  been  for  years  a  small 
contamination  due  to  this  difficulty    in'  malting,  it 
may  account  for  this  alcoholic    neuritis,  and  I  should 
not  be  surprieed  if,  now  that  the  attention  of  the  brew- 
.  ing  public  has   been  called  to  it,   and  malt  is  no 


longer  allowed  to  be  contaminated,  it  will  make  a  very  t 
great  difference  in  the  presence  of  this  alcoholic  neuritis  F,  Mon  '* 
which  has  been  so  as.sociated  with  beer.    I  hope  the     K.C.,  M 
Commission  will  quite  understand  I   am  only  giving        —- ; 
them  the  views  of  an  onlooker,  and  not  of  an  expert.         ^  May  1 

9932.  And  as  a  listener — of  course,  you  have  heard  a 
great  deal  of  discussion  among  the  medical  men  v.'ith 
whom  j'ou  were  aasooiated  ? — A  very  great  deal. 

9933.  You  have  heard  these  matters  discussed  again 
and  iigain,  and  that  helped  you  to  form  this  general 
opinion,  v/liieh  you  have  given  to  the  Commission,  in 
addition  to  the  other  evidence  ? — Yes,  that  is  so.  Our 
relations  were  most'  intimate.  I  believe  I  was  present 
at  almost  the  whole  of  their  discussions,  and  I  took  a 
very  great  interest  in  them. 

9934.  With  regard  to  this  report  which  you  have 
formally  presented,  has  any  further  work  or  a.ny  in- 
vestigation been  carried  on  by  this  expert  committee 
since  it  was  issued  ? — I  do  not  think  there  has  been 
any  analytical  work  since  this  report,  but  if  you 
examine  the  report  and  see  the  number  of  analyses 
which  have  been  made  for  it,  you  will  see  that 
there  was  very  little  left  to  be  done.  Mr.  Gordon 
Saiamon,  I  understand,  is  to  give  some  further  evi- 
dence, and  he  will  probably  sliow  the  Commission  the 
way  in  which  the  analyses  were  made  and  tabulated. 
They  form  a  most  extraordinarily  interesting  body  of 
tests,  which  in  my  opinion  quite  adequately  investi- 
gate  tliis  complicated  question. 

9935.  Are  you  aware  whether  the  recommendations  Brewers 
of  this  report  have  been  adopted  by  any  brewer.s'  asso-  the  rec(  "■ 
elation,  or  recommended  by  them  to  their  several  mem-  mendati 
bers  ? — Beyond   the  general  recommendation  which   I  of  final 
should  say  was  implied  by  the  circulation  of  the  report  report, 
among  the  members  of  the  Manchester  Brewers'  Asso- 
ciation, I  cannot  of  niy  own  knowledge  speak  of  any. 

I  should  fancy  that  beyond  exercising  generally  more 
care,  the  brewers  are  largely  waiting  for  the  result  of 
the  present  Commission.    I  think  the  brewers  are  ex- 
ceedingly anxious  to  have  guidance  on  the  matter,  but 
as  I  have  very  little  to    do  with    brewers   except  in 
this  particular  instance,  I  cannot  of  my  own  knowledge 
say  whether  they  have  adopted  this  test.    I  am  quite 
satisfied  that  the   brewing  firms  are  on  their  guard 
against  arsenic.    Let  me  say  that  I  think  there  is  abso- 
lutely no  danger  lurking  on  the  side  of  brewing  sugars,  No  dang 
because  the  mischief  arose  not  from  danger  in  connec-  now  froi 
tion  vnth  brewing  sugars,  but   from    security,    if   I  brewing} 
may  say   so.       The  fact  that  sulphuric  acid  is  con-  *"S'^^^-  ; 
taminated  by  arsenic  is  so  widely  known  that  nobody 
connected  with  an  indtbstry  of  that  kind  would   ever  ; 
dream  of  using  sulphuric  acid  which  contained  arsenic,  : 
and  all  the  firms  assured  us  that  they  took  the  greatest  j 
precautions.    It  was,  however,  so  obviously  wrong  a 
thing  that  Messrs.  Bostock  had  fallen  into  a  state  of 
security  in  imagining  that  when  they  bought,  as  I  am 
quite  satisfied  they  intended  to  buy,  arsenic-free  acid, 
there  was  no  danger  of  arsenical  acid  being  supplied. 
And,  in  my  opinion,  a  scare  like  this  makes  it  quite 
impossible  that  in  a  chemical  industry  of  that  kind 
such  a  blunder  can  be  again  made.    I  have  much  less 
certainty  with  regard  to  malting,  because  you  cannot  Malt  les 
test    ,your    ooal    as    you    can    test    your   sulphuric  certain 
acid,  and  therefore  malting  will  be  rendered  safe  first 
by   better  methods — perhaps  the  American  method — 
whereby  the  fumes  do  not  go  directly  on  the  malt ;  or 
by  better  tests  or  better  selection  of  fuel.    But  vnth 
regard  to  that  I  think  the  brewers  are  likely  to  have  held 
their   hand   and  waited   until  this   Commission  can 
authoritatively  lay  down  the  precautions  which  they 
ouiiht  to  take- 

9936.  I  see  there  is  a  recomni6ii<iation  iihat  brewers  AdvanaB 

should  make  it  a  rule  to  require  a  written  guarantee  and  lin 
of  freedom  from  arsenic  in  the  purchasing  of  brewing  tions  o 
materials  of  every  kind.  With  regard  to  that  I  should  "guarai? 
like  to  ask  you  what  is  the  real  significance  of  this 
guarantee  which  they  advised  brewers  to  obtain  from 
Lhe  sugar-makers  and  maltsters.  For  instance,  would 
!.uch  a  guarantee  in  your  opinion  indemnify  the  brewer 
who  suffered  damage  from  arsenic  in  liis  beer,  through 
the  default  of  the  maltster  or  sugar-maker  P — I  do  not 
think  it  will  indemnify  him.  The  real  good  of  tliat  is 
that  it  dins  the  word  "  arsenic "  into  the  person.s  who 
are  selling  the  goods.  It  is  too  much  security 
which  is  the  source  of  the  danger.  And  if  in 
coimection  with  the  selling  of  brewing  materials 
there  is  a  guarantee  pointing  to  arsenic,  people  are 
always  on  their  guard,  and  are  kept  on  their  guard 
against  it.    Nothing  is  easier  than  to  keep  it  out.  The 
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danger  is  forgetting  it.    The  real  value  to  the  public 
filliiii,  of  that  guarantee  would  be,  that  it  would  be  impossible 
M.l'.     for  persons  producing  brewing  materials  ever  to  forget 
—        the  danger  of  arsenic.    With  regard  to  the  indemnity, 
y  19(12.  J      j-|ot  think  it  would  be  an  indemnity  as  against  the 

 p.:::-cn.s   suilfcring.    The   persons   suli'ering  would  be 

eiititle"!  to  recover  from  the  brewer,  because  he  had  sold 
them  beer  which  was  not  good  beer ;  the  brewer  would 
then  be  able  to  recover  from  the  person  who  sold  bad 
materials,  but  the  brewer  himself  would  be  liable  for 
any  coasequence  of  the  bad  beer  heKold,  even  though  he 
were  quite  unaware  that  it  contained  arsenic. 

9937.  Then  you  wish  the  Commission  to  understand 
tliat  if  tliere  be  any  indemnity  in  the  matter  it  is 
tlirough  an  indirect  method,  and  that  the  security  arises 
through  a  method  of  constant  advertisement,  that  there 
is  danger  not  only  with  regard  to  the  use  of  glucose, 
but  especially  witli  regard  to  the  malt  in  the  case  of 
tlie  fuel  used  P — Yes. 

9938.  It  would  be  a  continual  hint  to  the  maltster  to 

secure  that  Jiis  fuel  is  not  only  well  selected,  but  well 
picked  over  and  examined  before  he  iLses  it? — Yes.  I 
think  that  that  is  quite  adequate  to  put  an  end  to  the 
danger^  because  the  danger  arises  from  forgetfulness  and 
carelessness,  and  not  from  any  inherent  difficulty  in 
keoping  it  j)ure. 
(»■  9939.  Would  you  agree  that  these  recommendations 

tests  in  regard  to  the  guarantee  might  be  materially  strerigth- 
cili-  eiied  if  official  tests  were  prescribed  by  the  Board  of 
liicli  luland  Revenue  for  brewing  ingredients,  as  recom- 
easily  )ri{i|uled  in  the  interim  report  of  this  Commission  — I 
'•  think  they  would  be  greatly  strengthened,  because  tliey 

would  be  made  intelligible.  They  would  then  have  a 
definite  interpretation,  and  if  the  Board  of  Inland 
Revenue  could  get  a  test  which  is  practical  and  easy 
of  application,  and  gives  a  substantial  security,  that 
wovild  be  the  greatest  service  they  could  possibly 
rentier.  I  do  not  think  an  absolute  test  that  was  diffi- 
cult of  application  would  be  nearly  so  useful  as  a  prao- 
tically  sufficient  test  which  could  be  certainly  and  easily 
applied,  because  I  think  the  danger  of  rejection  is  sucli 
that  the  existence  of  a  practical  and  easily  applied, 
and  therefore  frequently  applied,  test  would  make 
maltsters  adopt  methods  which  would  keep  their  malt 
perfectly  free  from,  arsenic.  They  would  not  run  tlio 
risk  of  the  great  loss  both  to  reputation  and  to  pocket 
wJiich  would  follow  rejection.  I  think  the  frequency  of 
the  application  and  its  readiness  would  be  very  much 
more  serviceable  than  what  you  might  call  its  scientific 
infallibility. 

9940.  {Chairman.)  Again,  you  think  that  although 
your  method  is  indirect,  it  would  not  afford  the  less 
securit}'?; — I  think  it  would  afford  more  security. 

9941.  You  think  that,  after  all,  the  result  in  regard 

to  the  security  would  bd  gpod  ? — I  think  it  would 
be  practically  certain.  With  regard  to  this  I  think 
there  is  no  evidence  before  us  at  all  of  the  existence  even 
in  this  case  of  any  beer  which  produced  evil  effects  other- 
wise than  by  repeated  drinking.  The  toxic  character 
of  the  beer  never  rose  to  such  a  point  that  once  drinking 
would  produce  any  result.  So  that  you  always  have 
this  to  be  relied  upon,  that  it  has  to  be  a  course  of  im- 
munity from  detection  which  could  allow  anything  which 
would  hurt  the  public;  therefore  a  practical  and  fre- 
quently applied  test  would,  in  my  opinion,  give  almost 
certain  protection, 
on  of  9942.  Do  you  agree  then  that  a  standard  test  which 
ests  to  should  entail  the  condemnation  of  arsenical  beer  should 
1  tests  be  fixed  for  the  purposes  of  the  Food  and  Drugs  Act  1 — 
ei"-  Yes,  but  I  suggest  that  tests  should  be  prescribed  higher 
up  the  scale  than  that  with  regard  to  the  brewing 
material,  because  the  investigation  of  the  beer  is  a  little 
late.  You  want  to  have  something  which  brewers  knovv 
is  a  sufficient  protection  to  them;  that  if  they  will 
,?,pply  it  they  cannot  be  accused  of  negligence.  Thea 
if  it  is  an  easy  and  satisfactory  test  it  will  be  applied, 
and  what  is  more  it  will  be  applied  by  the  producers 
*^hemselves  ;  and  no  method  which  yields  a  malt  which 
will  not  pass  that  test  will  in  the  future  be  adopted.  If 
there  is  a  discussion  as  to  what  is  an  adequate  test,  if 
there  is  nothing  authoritative,  then  the  maltsters  are 
not  themselves  scientific  enough  to  take  judicious  action  ; 
but  if  they  have  something  whichi  they  have  to  live  up 
to,  they  will  take  care  they  have  no  methods  which  do 
not  give  them  a  mait  which  will  stand  that  test. 

9943.  Can  you  suggest  an  authority  which  should 
have  the  duties  of  watching  over-  the  purity  of  tlie  articles 


of  food  and  drink  also — that  they  should  know  the  con-  t)/;.. 
ditions  of  food  manufacture  and  prescribe  standards  for  F,  Moiilion, 
reference  by  duly  appointed  public  analysts? — Of  course     K.C.,  M.P. 

it  must  be  the  Board  of  Inland  Revenue.    I  think  the   

most  important  thing  is  that  this  Commission,  either  by  ^  ^^'^Y  1902. 
appealing  to  the  Board  of  Inland  Revenue,  or  to  some 
other  high  authority,  should  state  what  they  think  is 
adequate  and  practical  in  the  way  of  watchfulness  on  the 
part  of  tl'.e  jDroducers.  Then  the  ordinary  powers  of 
public  analysts  under  the  existing  statutes  would  enable 
them  to  test  beer  or  brewing  materials.  I  think  brew- 
ing materials  should  certainly  come  for  this  purpose 
under  the  class  of  food.  I  do  not  remember  the  de- 
finition ;  I  do  not  quite  know  whether  they  do  so  now. 

9944.  {Professor  Thorpe.)  They  come  under  the  Act  of 
1899  :  anything  which  enters  into  the  composition  of 
food  is  ipse  facto  food? — I  am  obliged  to  you  for  that. 
That  is  just  what  I  was  doubtful  aboixt.  I  had  forgotten 
whether  there  was  a  definition  clause  to  that  effect.  It 
is  much  more  important  tliat  people  should  know  what 
they  have  to  live  up  to  than  that  there  should  be  a  vague 
duty  of  their  products  being  absolutely  pure.  I  think 
I  he  latter  leads  to  very  costly  and  very  difficult  litiga- 
tion, whereas  if  purity  means  being  up  to  a  particula? 
•standard,  tested  in  a  particular  way,  much  of  that 
would  be  avoided,  and  the  results  to  the  public  would 
be  very  admirable. 

9945.  {Chairman.)  Are  you  aware  that  the  Depart-  The  duty  of 
mental  Committee  on  Food  Preservatives  recommended  manufac- 
the  appointment  of  an  ofticial  court  of  x-eference  for  this  tnreis  should 
purpose?    Have  you  anything  to  say  upon  that? — I  am  <leiiiie(l. 
afraid  I  am  not  very  fond — if  I  may  use  a  phrase  which 

you  have  heard  during  the  last  few  days — of  "  Courts 
ad  hoc."  I  cannot  help  thinking  that  it  is  difficult  to 
get  good  Courts — and  as  we  have  good  Courts  in  our 
judicial  system  I  should  prefer  to  leave  it  to'  the  exist- 
ing Courts.  But  the  definition  of  duty  I  think  should 
bo  a  practical  one. 

9946.  Have  you  any  other  suggestions  to  make  which 
strike  you  at  this  moment  which  would  give  greater 
security  against  arsenical  poisoning.  Have  you  any 
general  observations  to  make  ? — No,  I  have  not.  I  think 
the  important  thing  is  by  making  it  almost  a  duty  of 
brewers  to  get  these  certificates  with  regard  to  their 
brewing  materials,  to  keep  the  danger  before  the  minds 
of  thei  whole  trade,  including  all  the  producers.  Advice 
ought  to  be  given  to  enable  them  to  know  when  they 
are  safe  ;  that  is  to  say  they  should  be  told  what  are 
reliable  and  good  practical  tests,  and  then  I  think  the 
danger  will  cease.  I  do  not  think  it  ought  to  be 
made  at  all  a  statutoi'y  duty  to  require  a  warranty. 
I  do  not  think  that  is  the  way  to  do  it.  The  proper  way 
is  to  say  that  you  think  it  would  be  an  act  of  great 
carelessness  for  a  brewer  to  buy  without  it.  That  is 
quite  sufficient ;  if  you  are  going  to  say  that  it  is  the 
statutory  duty  there  may  be  a.  great  number  of  ques- 
tions as  to  what  comes  within  the  meaning  of  the  word 
warranty,  and  it  becomes  a  technical  question  ;  but  if 
you  pu.b  it  that  a  man  who  has  a  sufficient  conception 
of  his  responsibilities  would  not,  in  the  opinion  of 
the  Commission,  act  otherwise,  that  would  have  a  more 
wide-reaching  effect  than  putting  upon  him  a  statutory 
duty.  For  instance,  supposing  a  man  did  not 
do  it;  he  would  know  that  if  any  trouble  came  he 
had  neglected  to  do  it  at  his  peril,  and  that  would  have 
a  really  wider  eifect,  and  at  the  same  time  it  would  be 
less  onerous  and  less  technical  than  if  if.  was  embodied 
in  legislation  and  made  a  statutory  duty.  I  think  the 
greatest  kindess  that  this  Commission  can  do_  to  the 
public,  and  especially  to  the  trade,  is  to  state  what  they 
think  is  the  duty  of  a  person  aware  of  his  resjjonsibili- 
ties,  and  to  state  in  detail  how,  in  their  opinion,  he  can 
adequately  discharge  that  duty. 

9947.  {Sir  William  Church.)  Did  the  Expert  Com- 
mittee obtain  any  evidence  or  statistics  with  regard  to 
the  frequency  of  so-called  alcoholic  neuritis  in  any  of  the 
large  centi'es  of  population? — I  do  not  think  they  ob- 
tained statistics,  but  I  know  they  discussed  it  a  good 
deal.  We  were  brought  into  contact  with  many  medical 
men,  and  T  know  for  my  own  part — and  I  believe  I  may 
speak  on  the  part  of  the  medical  portion  of  the  Com- 
mittee— that  the  question  was  raised  very  frequently  as 
to  whether  alcoholic  neuritis  was  equally  common  :a 
large  centres  of  population  where  beer  was  not  drui:k. 
For  instance,  I  remember  Glasgow  being  spoken  of. 

9948.  I  mean  where  beer  is  drunk,  because  the  im- 
pression left  upon  my  mind — and  I  tliink  upon  the 
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Mr.        minds  of  the  other  members  of  the  Commission — was 
F.  Moulton,  that  there  was  a  very  large  discrepancy  between  the  com- 
K  0.,  M.p.     parative  numbers  of  those  suffering  from  so-called  alco- 

  holic  neuritis  in  the  Manchester  and  Liverpool  districts, 

9  May  190'2.    ^^^^j  •  metropolis,  or  in  Scotland  1—1  think  I  re- 

member  learning  that  during  the  process  of  the  Com- 
mission, but  why  I  am  rather  disinclined  to  say  posi- 
More  arsenic  tively  that  I  did  do  so  is  because  I  remember  that 
in  northern  -j-j^g,  subsequent  investigations  we  found  that  the 

southern  malts  were  much  freer  from  arsenic  than  the 
northern,  and  I  should  be  a  little  bit  afraid  lest  I  had 
unconsciously  allowed  my  belief  as  to  the  distribution 
of  neuritis  to  b9  influenced  by  that  fact.  I  think  we 
found  that  out,  but  I  will  not  be  perfectly  sure. 

9949.  I  asked  you  that  because  to  my  inuid  now  one 
of  the  important  things  before  the  Commission  is  to  see 
whether  there  is  evidence  that  malt  made  without  due 
care  as  to  the  fuel  used  in  drying  it,  has  been  in  the 
past  prejudicial,  and  therefore  would  be  likely  to  be 
prejudicial  in  the  future.  That  seems  to  me  now  to  be 
the  most  important  part  of  our  duty  almost,  because  it 
is  clear  that  the  outbreak  of  actual  poisoning  was  due  to 
what  may  be  accidental  causes  ? — Mr.  Gordon  Salaman 
probably  knows  as  much  as  anyone  about  tlie  distribu- 
tion of  the  malt  made  in  different  pairts  of  the  country 
among  the  brewers.  Unquestionably  we  came  to  tlie 
conclusion  that  the  soutliern  malts  were  more  free  fro.n 
arsenic  than  the  northern  nKilts,  and  if  it  could  be 
shown  that  the  places  where  the  northern  malts  werj 
largely  used  were  more  liable  to  alcoholic  neuritis,  it 
would  have  the  greatest  influence  in  pointing  towards 
the  arsenic  in  malt  being  a  cause  of  the  prevalence 
of  this  disease. 

9950.  (Dr.  Whitelegge.)  You  said  that  coal  could  not 
be  t«stecl  like  sulphuric  acid? — Yes. 

9951.  What  sort  of  practical  difficulty  have  you  in 
your  mind  as  regards  coal? — In  this  way.  Pyrites  is  so 
patchy.  You  may  test  a  coal  and  forbid  it,  and  you  may 
test  a  coal  and  accept  it ;  but  you  have  to  accept  it  as  a 
cla.ss  of  coal.  You  cannot  satisfactorily  test  a  par- 
ticular parcel  of  coal.  In  the  case  of  sulphuric  acid 
you  may  tost  a  cargo  with  certainty,  but  you  cannot 
test  a  cargo  of  coal,  because  the  occurrence  of  the 
arsenical  pyrites  is  not  uniform  throughout. 

9952.  So  that  you  have  no  guarantee  of  a  proper 
adequate  sample?^ — No,  that  is  what  I  meant. 

9953.  You  said,  if  I  remember  rightly,  that  you 
wished  to  have  standards  not  only  for  finished^beer  but 
for  beer  ingredients? — Yes,  standards  defined  by  tests. 

Applieation  9954.  And  that  these  should  be  available  not  only  for 
of  Food  and  any  purpose  that  the  Board  of  Inland  Revenue  might 
Drugs  Acts  desire,  but  also  for  the  purpose  of  the  Sale  of  Food  and 
to  beer  Drugs  Acts  .^^ — Yes,  in  this  sense  that  I  think  the  Com- 

ingredients.  mission  should  state  that  the  articles  should  answer 
such  and  such  a  test,  and  then  I  think  that  if  they  get 
beyond  that  they  would  naturally  come  under  the  Sale 
of  FiQod  and  Drugs  Acts. 

9955.  The  evidence  we  have  had  from  the  representa- 
tives of  local  authorities  points  to  some  doubt  in  their 
0iinds  whether  they  can  apply  the  Sale  of  Food  and 
Drugs  Acts  to  wholesale  supplies,  and  particularly  tliose 
which  are  sold  for  the  purpose  of  manufacture.  In  the 
case  of  brewing  materials,  would  you  think  it  right 
that  the  standard  for  the  purpose  of  the  Sale  of  Food 
and  Drugs  Acts  sboukl  be  applicable  to  the  manufacture 
of  a  brev/ing  ingredient  sold  wholesale  and  not  to  the  con- 
sumer ? — I  think  it  should  ;  but  may  I  say  I  think  the 
existence  of  these  tests  would  make  the  brewer  himself 
the  person  in  fear  of  whom  the  manufacturer  lived. 
The  responsibility  it  would  throw  on  the  brewer,  the 
knowledge  of  the  danger  and  the  knowledge  of  the 
test  which  he  ought  to  expect  his  materials  to  answer, 
would  make  him  the  person  to  whom  the  manufacturer 
would  be  liable.  All  you  want  is  to  impress  the  manu- 
facturer with  the  need  of  care,  becau.se  a  manufacturer 
on  a  large  scale  never  need  allow  these  things  to  occur. 
It  is  not  a  question  of  allowing  casual  contamination  cf 
a  particular  parcel  or  anything  of  that  kind.  If  he 
knows  what  is  going  to  be  the  definition  of  his  duty  before 
his  customers  and  before  the  world,  he  will  naturally 
arrange  his  method  of  production,  and  live  up  to  it. 

9956.  That  would  be  quite  true,  no  doubt,  in  the  case 
of  many  brewers.     Do  you  think  the  same  principle 


could  be  fairly  extended  to  the  manufacture  of  sub- 

stances  intended  for  food  but  not  for  beer  ? — Most  em-      '  ^  '  " : 

phatically.    I  think  it  should  be^a  general  principle.      g  jyjg^y  ^g^gj 


I  should 


I 


9957.  {Professor  Thorpe.)  The  only  point 
like  to  ask  about  is  in  order  to  clear  up  some  doubt  Nature  of 
in  my  mind  as  to  precisely  what  you  mean  in  suggesting 

that  something  like  tests  should  be  laid  down  by  the 
Board  of  Inland  Revenue  or  some  other  authority,  and 
that  those  tests  in  the  first  instance  should  be 
thoroughly  practical  tests  and  easy  of  application. 
Have  you  in  your  mind  that  those  tests  should  be 
applied  by  the  maltster  or  by  the  brewer  in  the  first 
instance? — I  think  they  ought  to  be  capable  of  it. 

9958.  Is  it  your  opinion  that  they  ought  to  be  such 
that  a  man  without  any  technical  or  expert  knowledge 
of  chemical  manipulation  could  apply  them  ? — -I  do  not 
know  whether  you  have  ever  seen  the  way  in  which 
men  at  sea  will  reckon  lunar  distances — a  very  com- 
plicated and  difficult  thing  for  a  mathematician  to  do, 
but  which  they  get  accustomed  to  do  as  a  rule  of  thumb 
— and  although  they  are  guiltless  of  the  faintest  under- 
standing of  the  process  through  which  they  go,  they  will 
calculate  with  very  considerable  accuracy  where  they  are 
by  this  recondite  method.  In  the  same  Way  I  think  that 
with  care  a  test  which  is  quite  adequatelj'  rigorous  might 
be  devised,  and  the  means  of  carrying  it  out  might  be 
defined  so  that  people,  with  no  more  education  than  I 
trust  we  shall  have  soon  among  those  concerned,  will 
be  able  to  apply  it. 

9959.  I  venture  to  say  there  are  no  chemical  tests 

wh.ch  cannot  be  reducei.l  to  that  kind  of  rule  of  thumb 
procedure,  and  that  the  most  delicate  detemiinations 
you  like  to  make  are  susceptible  of  that  kind  of  defini- 
tion and  application? — I  think  that  is  a  thing  to  be 
distinctly  considered  in  defining  a  test. 

9960.  That  clears  up  one  part  of  my  doubt,  becausa 

it  struck  me  that  if  you  had  m  your  mind  something  of 
the  nature  of  a  rougli-aml-ready  test,  and  that  a  non- 
expert unaccustomed  to  chemical  manipulation  should 
use  that  test,  he  would  certainly  in  his  finisheil  beer  be 
judged  by  a  much  more  stringent  test  when  that  hxr 
passed  through  the  hands  of  the  public  analyst? — 1  do 
not  deny  the  value  of  what  I  may  call  an  exploratory 
test  of  a  rough  kind  which  might  be  done  quite  readily, 
but  I  think  the  great  point  is  to  have  a  test  which 
could  be  applied  in  the  way  I  say — which  would  be 
pretty  well  a  definition  of  duty.  I  do  not  believe  in 
the  theory  that  the  duty  of  purity  is  to  be  limitless, 
that  traces  which  improved  chemistry  can  find  are  suffi- 
cient to  make  a  thing  impure.  I  think  that  in  all  these 
things  what  you  want  is  something  which  giyes  prac- 
tically adequate  results,  and  its  applicability  is  much 
more  important  than  rigorous  accuracy. 

9961.  The  difficulty  to  my  mind  is  this  :  you  invite 
the  Commission  or  some  other  authority  to  lay  down  a 
test  which  is  susceptible  of  application  "by  what  I  may 
call  a  practical  man,  the  brewer  or  tlie  maltster.  We 
know,  of  course,  he  will  not  ultimately  necessarily  be 
judged  as  regards  the  finished  product  by  a  t-est  of  that 
exploratoiy  or  tentative  character  ;  he  will  be  judged  by 
something  more  stringent? — I  think  that  the  stringent 
test  should  also  be  formulated,  and  should  be  of  a  kind 
which  could  be  applied  by  a  practical  man — I  mean 
after  proper  training.  I  think  it  most  important.  Yon 
may  give  an  exploratory  t*-st,  only  meant  to  be. 
i-i  It  were,  additional,  in  order  that  a  person  might  at 
any  moment  see  that  things  were  not  going  very  much 
wrong  ;  but  I  think  that  whatever  tesj  you  take  of 
purity  should  be  a  test  that  all  live  up  to.  I  do  noi 
believe  in  testing  a  man  when  he  comes  into  court  bj 
something  you  do  not  expect  him  to  live  up  to  in  prac- 
tice. I  think  it  is  much  more  important  that  you 
should  have  a  reasonable  severity  in  your  test,  and  that 
the  test  should  be  one  which  could  be  applied. 

9962.  Both  by  the  analyst  and  the  practical  man?— 
Yes. 

9963.  That  settles  my  point,  because  I  see  a  little 

difliculty  in  prescribing  or  giving  olKcial  sanction  to 
what  is  called  an  exploratory  test,  the  man  being 
afterwards  liable  to  be  judged  by  something  whicih 
may  be  more  stringent  ;  he  lives  under  a  sense  of  false 
senarity?— Exactly.  An  exploratory  test  would  be 
simply  of  the  nature  that  it  may  give  a  warning,  but 
I  he  other  must  be  a  test  of  his  duty. 
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9964.  (Chairman.)  i'oii  have  forwarded  us  a  very 
(iniple  ducunient  concerning  matters  upau  which  I  be- 
lieve you  are  jirep^red  to  be  examined.  I  see  on  the 
lirst  page  of  your  .^.•■>-cis  you  mention  "  that  in  consulta- 
tion with  some  of  leading  authorities  in  Manchester 
it  was  agreed  that  a! '  danger  of  further  poisoning  would 
be  stopped  if  the  amount  of  arsenic  (calculated  as 
arsenious  oxide)  did  not  exceed  l-50th  of  a  grain  per 
gallon  of  beer."  Is  it  your  opinion  that  anything  below 
l-50th  grain  may  be  considered  in  every  case  as  a 
negligible  quantity  '! — I  cannot  speak  as  a  medical  man 
on  that  2>oint.  Whei;  "ive  were  at  Manchester  in  con- 
sultation with  the  medical  authorities  they  came  to  the 
conclusion  that  l-20th  jf  a  grain  per  gallon  was  a 
dangerous  quantity,  and  that  anything  less  than  l-50th 
of  a  grain  per  gallon  so  far  as  poisoning  was  con- 
cerned— that  is,  j^oisoning  in  the  sense  of  producing 
quick  results — could  be  regarded  as  negligible.  Those 
were  our  instructions  in  Manchester.  We  had  to  keep 
to  a  limit  of  less  than  l-50th  of  a  grain  per  gallon,  and 
then  we  were  regarded  as  safe.  That  was  what  we 
cnileavoured  to  do  in  working  out  the  tests. 

9965  (Professor  Thorpe.)  That  really  was  under  an 
emergency  ? — Clearly.  At  that  time  we  did  not  know 
of  the  existence  of  traces  of  arsenic  in  maJt — no  one 
knew  it.  We  had  to  find  out  how  it  was  at  a  later 
IDeriod  that  these  beers  would  not  pass  the  test  we  gave 
them,  aJid  that  led  us  and  others  to  the  discovery  of 
traces  of  arsenic  in  malt. 

1  9966.  But  looking  at  it  from  our  present  point  of  view, 
do  you  consider  that  l-50th  of  a  grain  is  where  the  line 
should  be  drawn  ? — No,  I  do  not.  I  think  it  ought  to 
be  a  stricter  line  than  that.  It  is  very  dfficult  to  define 
the  limits.  It  would  be  better  to  exact  precautionn 
which  would  ensure  safety  all  round.  I  can  say,  how- 
ever, that  a  brewer  can  well  work  within  l-150th  of  a 
grain  per  gallon  now  that  we  know  what  precautions 
should  be  taken. 

9967.  There  is  no  necessity  for  tlie  beer  to  contain 
more  than  one-hundredth  of  a  grain  per  gallon  ? — 1 
think  not.  I  should  say  that  beer,  as  brewed  to-day, 
does  not  conitain  anything  like  Hhat  quantity  as  an 
average  ;  in  fact.  I  am  in  a  position  to  assert  that  it  does 
not.  Tliere  are  a  few  cases  where  beer  does  r.ontain 
more,  but  they  are  very  rare. 

9968  (Chairman.)  In  paragraph  12  of  your  precis, 
referring  >to  this  great  question  of  tests  lanid  ttoir  appli- 
cation, yon  say  that  for  use  by  skilled  chemists  you 
favour,  and  always  have  favoured,  the  use  of  the  Miarsh- 
Berzelius  test.  Woiiild  ^you  amplify  that,  and  give  us 
so;iie  reasons  wliy  you  so  favour  this  test?' — The  question 
of  arsenic  tesiting  by  the  Reinsoh  or  the  Marsh-Berzelius 
test  was  elaiboTateily  coinsidered  by  the  Committee  ap- 
pointed by  tihe  French  Acidemy  of  Scieni  e,  of  which 
I  thjik  llie  jrreat  cheJT'sf  Begnault  \';as  iIIk^  reporter, 
and  it  was  fu-ther  elab'Ofl'a^ciy  examined  by  that  great 
expert  in  toxic-ology,  Gautier,  and  both  these  investiga- 
tions pointed  to  the  conclusion  that  the  Marsh - 
IJerzelius  test  was  undoubtedly  the  best  if  properly 
applied.  But  they  also  pointed  to'  this,  that  in 
order  properly  to  apply  the  Marsh-Eerzeiius  test  it 
was  necessary  that  the  precautions  taken  should  be  of 
an  ultra-refined  character  ;  and  unless  those  precau- 
tions are  ladoipted  to-day,  I  should  prefer  the  Reinsch 
tesifc  to  the  Miarsh-Berzelius  test.  Bnt  if  those  precau- 
tious are  adopted,  then  I  greatly  prefer  the  Ma'-?h- 
lierzelius  test  to  the  Eeinsch  test.  Again,  the  report  of 
I  lie  Joint  Committee  of  the  Society  of  Chemical  Industry 
;,nd  the  Society  of  Public  Analysts  has  even  fr.rthcv 
relia.=d  the  precautions  necessary  to  be  taken.  There- 
fore wlien  we  come  to  discuss  what  Mr.  Fletcher 
iMoulton  has  called  an  exploratory  test,  I  cannot  ]ielp 
thinking  that  the  Marsh-Berzelius  test  is  quite  unsuited 
to  bo  p]ac!>d  in  the  bands  of  an  ordinary  manipulator, 
such  as  one  would  find  in  a  small  brewery.  And  I 
would  venture  to  point  out  to  the  Commission  that  it  is 
very  necessary  to  cater  in  these  cases  for  the  f.mall 
brewer  and  for  the  brewer  of  comparatively  small  means, 
rather  than  for  the  large  brewer,  the  important  brewer, 
who  kee.ps  his  chemist  upon  hds  brewery,  or  who  en- 
gages a  profes^-ionjal  analyst  ;  because  m  the  futuiv.  th° 
larger  brewer  will,  as  he  is  doing  ifo-day,  take  every 
c  possible  precaution  to  prevent  his  raw  matexials  fcsing 
contaminated  with  arsenic.  But  the  small  brev/er.  v.din 
has  to  compete  against  the  large  brewer,  and  who  has 
otteri  seriously  to  compete  in  prices,  will  bo  tempted  by 


Mr.  A.  <r. 
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cheap  material,  which  is  possibly  impure.    I  know,  for   

instance,  that  much  of  the  malt  which  was  made  with  gas  9  May  1902. 

coke  was  offered  to  the  large  brewers  and  refused,  be-  

cause  it  contained  more  arsenic  than  is  now  considered 
desirable  ;  and  I  know  that  tliab  malt  has  been  taken 
up  by  the  smaller  brewers  because  it  was  offered  at  a 
clieaper  price.  It  has  now  been  worked  off,  and  I  do  not 
suppose  we  ishall  have  any  mOre  of  at.  Bat  I  do  snggesit 
that  the  Oomraisision  onght  to  approve  of  a  test  which 
wonld  enable  the  small  maltsiter  'or  the  small  brewer 
to  be  sure  that  what  he  was  sending  out  was  free  from 
arsenic.  I  do  not  consider  that  the  Marsh-BenzeliuF 
test  would  enable  him  to  do  that  in  practice,  but  I  do 
consider  that  a  proper  application  of  the  Reinsch  test 
would  enable  him  to  do  it. 

9969.  When  you  say  that,  do  you  mean  that  because  Reinsch  test 
the  hrsit  test  is  far  more  difticult  of  applicaiion?    You  recommended 
desirribe  here  two  tests,  the  Marslh-Berzelius,  and  what  for  unskilled 
you  call  the  rough-and-reaily  Eeinsch  test.    You  wisii  use. 

us  to  iindeiisitand  (that  one  is  niiore  easy  of  application 
than  the  other  ? — ^I  do,  that  is  my  point.  I  diould  like 
to  show  these  tests  to  the  Commission.  I  found  by 
the  Maiish-Berzelius  test  l-140tJi  of  a  grain  of  arsenions 
a<-id  per  lb.  of  malt.  I  applied  the  lleinsoh  test  upon 
the  same  quantity  of  the  same  nmlt,  and  I  immediately 
obtained  the  blajckened  copper.  Tlrat  ])rovod  to  me 
itihalt  the  Reinsch  test,  whioh  is  easy  of  appli cation,  wouild 
put  the  nualtster  upon  the  viae,  and  show  liiiu  tihat 
even  in  the  case  of  l-140tih  grain  to  tJie  lb.  of  malt,  it 
would  give  him  a  test  vvhich  he  could  roadily  apply  to 
every  s'aniple  of  malt  he  sent  out.  I  suggest,  however, 
that  that  would  not  be  the  case  with  the  other  test. 

9970.  (Mr.  Cosnvo  Bonsor.)  Wliat  would  l-140th  of  a 
grain  to  tJie  lb.  of  malt  mean  in  a  .gallon  of  beer  ? — lit 
would  be  less  than  l-70th  of  a  grain,  because  you  have 
to  count  the  amount  taken  out  by  the  yeasit,  and  'that  is 
a  very  important  fadtor.  There  is  considerable  elimina- 
tion during  the  process  of  brewing.  This  is,  therefore,  a 
very  delicate  test,  and  one  very  easy  of  application.  I 
do  not  suggest  it  as  an  official  test,  but  I  suggest  it  as  a 
test  which  may  be  used  for  the  purpose  of  manufacture. 

9971.  (Chairman..)  You  mean  that  it  would  be  the 
first  hint  that  there  was  something  wrong  ?— Quite  so. 

9972.  Supposing  this  were  done,  and  a  dangerous 
state  of  things  existed,  it  would  nob  protect  the  brewer, 
if  any  liability  were  thrown  upon  him,  from  a  further 
analysis  by  a  Government  official  ?— Dr.  Thorpe  will 
know-  that  in  sulphuric  acid  works  the  ordinai-y  testing 
for  arsenic  in  the  process  of  manufacture  would  pro- 
bably be  conducted  by  a  lad,  and  would  not  generally  be 
made  by  the  Marsh-Berzelius  test,  but  upon  a  rougher 
test ;  but  tests  connected  with  the  subsequent  deliveries 
of  the  finished  acid  would  be  made  upon  the  Marsh- 
Berzelius  test.  In  the  one  case  there  would  be  a  rough 
test  for  the  purjjoise  of  the  factory,  and  in  the  other 
there  wouild  be  the  retincid  test,  which  would  give  very 
great  accuracy. 

9973.  (rrofe.ssor  Thorpe.)  I  am  sorry  to  say  I  cannot 
agree  with  that  -statement.  I  know  that  the  exact  oppo- 
site is  now  the  caise.  I  know  in  isulphunic  acid  works 
that  before  tlie  oil  of  vitriol  is  isent  out  the  Marsh- 
Berzelnis  test  is  applied  ?— Yes,  on  the  finished  product. 
I  was  speaking  of  the  process  m  the  course  of  manu- 
facture, in  order  to  see  whether  the  elimination  was 
complete,  and  I  happen  to  know  that  the  Marsh 
Berzelius  test  is  not  applied  in  those  cases  ;  at  least,  1 
know  works  where  it  has  not  been  applied.  I  have  seen 
the  tin  test  and  the  Gutzeit  test  employed.  In  any 
case  it  i-Uustrates  my  point,  and  that  is  why  I  gave 
it  as  an  example.  I  should  like  to  add  also  that  it 
would  have  been  absolutely  impossible  for  us  to  have 
stopped  the  spread  of  the  epidemic  in  Manchester  in 
the  time  we  did  had  we  been  wholly  dependent  upon 
the-  Marsh-Berzelius  test,  in  which  test,  be  it  under- 
stood], I  thoroughly  believe.  We  could  not  have  applied 
it  with  sufficient  rapidity,  and  we  could  not  have  placed 
it  in  the  hands  of  a  sufficient  number  of  men  in  time 
to  have  made  all  the  tests  which,  were  necessary  in  order 
to  deal  with  the  matter  quickly. 

9974.  (Chairman.)  In  your  precis  you  say  that  you  (;o\ eminent 
are  of  opinion  that  much  b&nefit  v\,,aLi  lesu/v  iron>  Laboratoiy 
periodic  testangs  for  arsenic  m  b^ar  be-ing  made  at  the  control  over 
Government  U.boratoay  upon  tlie  samples  taken  from  all  beer  advo- 
tlie  breweries  througihout  the  country  ? — I  think  it  i?  cated. 
most  important  that  that  should  be  taken  in  hand  if  it 

be  practicable. 
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flft:  A.  G.       9975.  Do  you  mean  to  say  that  this  process  should 

Salamon.     8"       to  the  exclusion  of  control  by  public  analysts  ? — 

  No,  I  do  not.    I  rather  had  in  my  mind  when  making 

9  May  1902.  that  suggestion  that  if  the  Government  authorities 

  vvere,  through  the  Inland  Revenue,  to  make  periodic 

tests,  they  isihould  inform  the  brewer  that  they  were 
taking  those  samples  for  t'he  pur-pose  of  ansenieal  test- 
ing, and  that  the  brewer  should,  in  every  case,  bo 
informed  as  to  the  result.  If  the  Government 
authorities  found  that  there  was  an  amount  of 
arsenic  in  those  samples  which  was  pointing  to- 
wards the  agreed  limits,  they  would,  I  take  it,  in 
tiheir  disorefcioai  inform  the  brewer,  and  very  quickly 
again  take  siamples.  If  they  then  foiunrd  a  dangeimis 
amount,  after  having  warned  him,  I  take  it  they  would 
cammunicHite  with  the  local  authorities,  who  would  take 
action.  The  Tesfulit  of  tliat  wou'ld  be  that  the  brewer, 
and  particularly  the  sniaill  brewer,  wonld  know  that  he 
was  constantly  under  the  pasisiibility  of  control,  and  he 
would  be  on  the  gui  vice  as  to  what  onateri'ai's  'he  em- 
ployed. 

Gas  coke  9976.  You  deal  here  with  the  question  of  fuel  and 

should  be  the  use  of  ga's  coke  ;  do  yo'u  still  hold  to  the  opinioii 
in-oliibited  expressed  in  the  Expeiit  Ooanmittee's  final  report  that 
or  malting  the  use  of  gas  cioke  should  be  prohibited  altogetlier 
in  the  process  of  malting? — I  do,  strongly.  My  ex- 
perience is  'that  theaie  is  mo  necessity  to  use  gas  coke  at 
all,  and  even  that  there  iiS  no  necessity  to  use  coke  at 
all  in  the  making  of  good  malt.  Tlie  best  m^altsters  do 
not  use  it.  Gtes  coke  is  used  solely  fo>r  the  poirpose  of 
economy.  Now,  that  it  hais  been  estabiisihed  that  it  is 
a  siource  oi  possible  danger",  I  do  not  tlrink  its  vise 
ought  to  be  permitted  in  the  making  of  mralt,  and  I  am 
quite  sure  that  no  respeotable  brewer  desu'es  that  it 
S'hioiuld  be  empioyed. 

9977.  Do  you  tJiink  it  is  being  used  to  any  great 
extent  now  for  malting  purposes,  or  has  this  late  scare 
led  to  its  exclusion  ?— I  tlunk  the  late  scare  must  have 
largely  led  to  its  exclusion.  My  analyses  show  within 
theiast  six  months  tlhat  the  ^amount  of  arsenic  in  malt, 
even  by  way  of  trace,  ha®  very  materially  diminished  ; 
and  I  am  quite  sure  ^that  that  iis  very  largely  due,  per- 
ihaps  wholly,  to  the  elimination  .oif  gas  coke  in  the 
mianufacture  of  malt. 

9978.  {Mr.  Cosmo  Bonsor.)  The  price  of  coal  has  gone 
up,  has  it  not,  and  the  price  of  coke  down? — Yes,  I 
believe  so. 
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9979.  (^Chairman.)  With  regard  to  the  fixing  of  arsenic 
in  gas  coke  by  the  use  of  lime,  you  think  that  is  a 
proces.s  which  had  better  not  be  adopted  ?  You  think  it 
would  be  better  altogether  to  prohibit  the  use  of  gas 
coke  than  allow  it  to  be  used  ? — ^Personally,  I  think  that 
the  process  for  fixing  the  arsenic  by  lime  is  good,  and 
if  the  process  is  properly  applied  I  think  it  is  reliable. 
But  the  Commission  has  to  deal  with  the  po.ssibilities 
of  negligence,  and  if  the  lime  is  not  properly  applied 
in  the  fixing  of  arsenic,  then  it  may  be  of  no  value 
whatever.  The  difference  which  the  use  of  gas  coke 
would  make  in  the  price  of  a  quarter  of  malt  is  so  small 
that  I  think  it  would  be  well  to  eradicate  the  possibility 
of  contaminating  the  food  with  the  poison ;  and  for 
that  reason  I  should  be  inclined  to  say  that  it  would 
be  far  better  to  prohibit  the  use  of  gas  coke  than  to 
allow  it  to  be  doctored  with  a  material  which  might 
not  be  properly  applied  from  time  to  time. 

9980.  Have  you  anything  to  add  with  regard  to  your 
statement  about  the  roasting  of  malt  ?    You  mentioned 
that  out  of  53  samples  so  dealt  with,  only  one  was  found 
to  contain  arsenic,  and  that  a  very  minute  trace  ? — It 
points  to  the  fact  that  the  contamination  of  malt  by 
arsenic  comes  from  the  products  of  combustion,  because 
the  malt  is  roasted  without  those  products  being  pa.ssed 
over  it ;  but  I  do  not  think  it  would  be  possible,  or 
practicable,  at  any  rate,    to-daj',  to  produce  a  malt 
suitable  for  the  production  of  our  present  ales  by  the 
application  of  radiant  heat  to  the   malt.    I  do  not 
think  that  you  could  eliminate  the  effect  which  the 
products  of  combustion  have  upon  the  malt  in  curing, 
any  more  than  you  could  cure  a  ham  by  radiant  heat 
and  get  the  same  flavour  in  it  as  you  do  by  the  way  in 
which  it  is  cured  to-day.    I  think  the  flavour  of  malt, 
and  subsequently  of  the  beer,  is  very  largely  influenced 
by  the  passage  of  those  fumes  through  the  malt  itself. 
Again,  if  you  were  to  attempt  to  heat  by  radiant  heat — • 
it  m.ay  come  perhaps  some  day- — the  interference  with 
the  trade  would  be  enormous.    It  would  mean  the  recon- 
struction  of   practically  every  malting  kiln  in  the 
country,  and  I  do  not  thfnk  that  is  practicable. 


9981.  With  regard  to  anthracite,  you  state  very  truly 
that  it  may  contain  pyrites,  but  when  you  mention  that 
it  is  to  be  selected,  is  there  any  special  process  through 
which  you  think  it  should  be  put  beyond  picking  it 
over  by  hand  ? — Have  you  any  suggestion  to  make  \»':ih 
regard  to  rtliat  ? — I  should  like  to  point  out  that  those 
two  samiDles,  the  tests  of  wlrich  I  handed  to  the  Com- 
mission, were  prepared  from  anthracite.  The  samples 
were  sent  to  me  quite  recently  by  a  very  intelligent 
maltster,  a  man  who  desires  to  produce  the  best  article, 
and  he  told  me  that  they  were  prepared  from  the  best 
anthracite.  I  think  it  would  be  interesting  lo  the  Com- 
mission if  I  privately  handed  in  the  letter  which  1  re- 
ceived from  him,  as  it  shows  that  arsenic  may  be  in- 
troduced into  malt  in  infinitesimal  quantities  even  from 
anthracite.  The  whole  question,  of  course,  is  the  selec- 
tion of  the  anthracite  by  means  of  hand-picking  and 
washing,  so  as  to  eliminate  the  pyrites.  (The  Wifncss 
handed  in  the  letter.) 

9982.  The  tests  showed  l-140th  of  a  grain  ?— Yes.  The 
sample  was  sent  by  the  maltster  for  the  purpose  of  his 
own  information.  He  sent  it  to  me  in  my  professional 
capacity  in  order  to  examine  for  arsenic. 

9983.  It  is  a  fact,  is  it  not,  that  certain  collieries, 
or  certain  seamis  of  anthracite  in  certain  collieries,  con- 
tain less  pyrites  than  others,  and  that  some  have  a 
better  name  for  purity  ? — I  believe  that  is  the  case. 

9984.  Therefore  it  would  be  an  extra  security  if  the 
maltsters  were  to  apply  to  collieries  for  their  materials 
which  were  known  to  be  more  pure  vsdth  regard  to 
pyrites  ? — ^It  is  a  question  of  selection.  I  do  not  know  if 
It  wo'U'ld  be  practicable  for  the  maltster  to  attempt  to 
analyse  his  fuel,  because  the  very  difficult  question  of 
sampling  comes  in.  The  maltster  csn  make  periodic 
analyses,  and  they  ■will  he  vrorth  something,  but  he 
could  not  be  expected  to  analyse  every  delivery  of  fuel — 
it  would  not  be  practicable.  He  could  not  sample  it, 
even  if  he  could  analyse  it. 

9985.  (Mr.  Cosmo  Bonsor.)  With  regai-d  to  the  letter 
which  you  have  handed  in,  are  you  aware  whether  that 
maltster  used  to  use  coke  ? — ^I  do  not  think  he  ever  used 
it — I  remember  him  telling  me  he  never  used  it. 

9986.  I  asked  you  because  I  know  of  instances  where 
coke  used  to  be  used  in  a  malting  house.  This  year 
anthracite  was  used,  but  traces  of  arsenic  were  found 
in  the  malt.  The  joresumption  was  that  the  arsenic  had 
lodged  in  the  kiln,  and  had  been  blown  into  the  malt 
when  the  draught  came  ? — That  is  quite  reasonable,  but 
I  do  not  think  it  could  have  occurred  in  the  case  I  have 
referred  to,  because  I  rememiber  the  ni.altster  told  me 
that  he  had  never  used  coke. 

9987.  (Chairman.)  You  consider  that  cleanliness 
throughout  the  malt  kiln  and  throug'hout  evei-y  process 
is  absolutely  necessary  ? — ^Yes.  I  have  found  in  my  in- 
vestigations thiki,  ths  mailt  culms  have  a  particularly 
preferential  |X)wer  of  taking  up  an-d  absorbing  arsenic. 
I  think  it  is  very  necessary  that  the  kilns  should  be 
cleaned  out  more  often,  because  the  culms  that  dvop 
through  would  give  a  fresh  ahtSorbing  couch  of  culms. 

9988.  Cases  have  been  adduced  before  us  in  evidence 
in  which  a  very  considerable  amount  of  arsenic  has 
been  found  in  some  malt  dust  which  had  been  a  long 
while  collecting.  That  points,  does  it  not,  to  tlie  neces- 
sity for  extreme  cleanliness,  so  as  to  avoid  the  collootion 
of  any  old  malt  dnst  in  large  quantities  ? — Quite  so.  In 
the  case  of  dust  which  I  examined,  where  gas  coke 
had  been  employed,  the  amount  of  arsenic  was 
really  very  considerable.  But  I  feel  so  strongly 
upon  the  necessity  of  not  allowing  gas  coke  to  be  em- 
ployed, tliat  I  would  suggest  the  desirability  of  making 
it  penal  to  employ  gas  coke  iir  the  preparation  of  malt, 
regarding  malt  in  the  light  of  a  food  product. 

9989.  You  refer  here  to  analyses  in  the  Government 
Laboratory  which  would  elfectively,  in  your  opinion, 
control  the  operations  of  the  maltster — you  referred 
there  to  the  analysis  of  beer,  I  presume  ? — ^Yes,  because 
if  the  Govern menf  analyse.^  were  found  to  be  iin'a  nnj-- 
able  to  the  brewer  he  would,  of  course,  for  his  own 
protection,  trace  it  back,  and  unless  he  could  trace  it 
to  the  employment  of  any  other  material  that  was 
injurious,  he  would  throw  it  back  upon  the  maltster, 
and  examine  the  malts,  so  that  it  would  effectually 
control  him. 

9990.  Do  not  you  think  the  recommendation  of  the 
Comission  that  the  Government  I^aboratory  check 
.should  be  applied  to  the  malt  itself,  would  be  a  good 
safegtiard  ?— It  would  be  scarcely  practicable  for  thea\ 
to  do  it  upon  every  delivery,  but  if  they  were  to  contiol 
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the  peer,  or  even  tlie  yeast,  it  would  be  better,  because  it 
would  be  a  more  sensitive  control  in  the  brewery,  and 
they  would  then  be  easily  able  to  keep  ir  in  check. 
They  have  not  so  much  control  over  the  malt  kilns 
as  they  have  over  the  brewerie>s.  Tliere  they  have 
access  to  all  parts,  and  everything  would  be  organi.sed 
for  their  taking  the  samples,  but  I  do  not  think,  subject 
to  correction,  they  would  have  the  same  facilities  in 
connection  with  malt  kilns. 

9991.  (Professor  Thorpe.)  Might  I  suggest  that  the 
practical  way  would  be  to  examine  the  wort,  because  it 
IS  part  of  our  duty  to  collect  the  wort  ;  we  do  that 
T  agree,  subject  to  this,  that  as  you  know  the  wort 
does  not  constitute  in  all  cases  the  final  beer  as  iz 
leaves  the  brewery,  because  ready-ma.de  beer  is  fre- 
quently added  to  it  in  connection  with  returns,  and 
so  forth  I  do  not  think  the  wont  would  quite  control 
the  problem  so  as  to  actually  and  adequately  safeguard 
it.  I  think  the  beer  itself  would  tJhorougihly  control  it, 
but  I  am  not  quite  sure  that  the  wort  would. 

9992.  But  even  the  beer  that  is  added  must  have  been 
wort  at  some  time?— Yes,  but  you  do  not  know  where  it 
has  been  since. 

9993.  Of  course  we  should  have  to  obtain  fresh 
powers  to  check  the  beer  in  that  sense,  but  now  it  is 
part  of  our  duty  to  check  the  worts,  and  worts  con- 
stantly come  to  the  Government  laboratory  as  a  matter 
of  official  routine  ?— I  think  it  would  go  a  very  great 
way  if  you  were  to  work  upon  the  worts,  but  to  make 
It  quite  satisfactory  I  do  think  additional  powers 
should  be  given  to  you  to  take  these  samples  of  beers. 

9994.  (Chairman.)  Tou  have  handed  us  in  a  sum- 
mary of  analyses  since  January,  1901.  You  show  there 
a  great  improvement  in  the  malt  samples  sent  to  you  by 
brewers  since  October,  1901.  Have  you  anything 
further  to  state  to  the  Oommission  with  regard  to  these 
analyses— I  believe  you  are  responsible  for  each  and 
all  of  them  ?— Yes,  they  have  all  been  done  in  my 
laboratory,  and  they  represent  nuany  hundreds  of 
samples.  I  would  like  to  point  out  that  from  January 
to  April  of  1901  I  found  70  per  cent,  of  the  samples  free 
from  arsenic  ;  3  per  cent,  contained  under  l-300th  of 
a  grain  to  the_  pound,  19  per  cent,  contained  above 
l-300th  and  under  l-150th  of  a  grain  per  pound.  Then 
there  were  8  per  cent,  of  what  one  might  term,  speak- 
\'^?r^\  traces,  notable  quantities,  that  would  be  above 
l-150th  but  under  l-20th.  Then  from  the  period  of  May 
to  September  m  that  year  there  were  43.4  per  cent,  free 
from  arsenic,  2.6  per  cent,  contained  more  than  l-700th 
of  a  grain  per  pound,  but  less  than  l-SOOth  ;  38  5  per 
cent,  contained  from  l-300th  to  1-lOOth  of  a  grain  per 
pound,  and  15.4  per  cent,  contained  over  1-lOOith  and 
not  exceeding  l-28th  of  a  grain  per  pound.  It  must  be 
remembered  that  the  malt,  of  which  I  have  given  these 
results  was  substantially  the  malt  that  was  made  during 
the  season  of  the  epidemic,  and  it  had  not  then  been 
pointed  out  that  gas  coke  was  injurious.  These  were 
m  all  cases  malts  from  all  parts  of  the  country— ^from 
Yorkshire,  Lancashire,  and  from  all  parts. 

9995.  Chiefly  the  north?— No,  all  parts  of  the 
country.    Then  we  come  to  the  period  as  from  October, 

1901,  when  the  new  malting  commenced,  to  March,' 

1902.  That  would  cover  the  new  malt.  There  we  find 
a  vast  improvement  in  the  elimination  of  these  traces 
of  arsenic.  There  are  34  per  cent,  free  from  arsenic  ; 
25  per  cent,  contained  under  l-700th  of  a  grain,  19 
per  cent,  contained  about  l-700th  of  a  grain"  13 'per 
cent,  contained  about  l-350th,  6  per  cent,  contained 
above  l-300th  and  under  1-lOOth  of  a  grain  per  lb.,  and 
3  per  cent,  only  contained  above  1-lOOth  and  under 
l-27th  of  a  grain,  so  that  there  was  substantially  97 
per  cent,  of  the  malt  which  I  examined  during  that 
period  which  would  not  have  imparted  to  the  beer  a 
sufficiency  of  arsenic  to  have  been  regarded,  according 
to  the  present  limits,  as  even  an  appreciable  trace.  I 
think  that  shows  a  very  highly  satisfactory  state  of 
things,  and  shows  that  the  use  of  gas  coke  has  sub- 
stantially ceased. 


9996.  Are  you  prepared  to  state  to  the  Commission 
your  belief  that  in  a  great  measure  this  change  was  due 
to  the  cessation  of  the  use  of  gas  coke  in  malting  ? — I  do 
state  that ;  I  believe  it  to  be  so,  and  probably  also  by 
increased  cleanliness  in  the  kiln— that  is  to  say,  the 
dust  in  the  kiln  was  more  frequently  removed.  That, 
coupled  with  the  discontinuance  of  the  use  of  gas  coke,' 
is,  to  my  mind,  the  explanation  of  that  vastly  imj>roved 
state  of  affairs. 

4.576. 


9997.  Ihis  statement  is  not  based  altogether  upon 
inference,  but  on  knowledge  ?-From  knowiedae  within 
my  own  experience.  I  know  that  maltsters  have  given 
up  using  gas  coke. 

9998.  Therefore,  you  state  that  as  definite  informa- 
tion f —  yes,  as  regards  my  own  experience. 

9999.  With  regard  to  the  point  you  mention  here  in 
your  precis  of  the  desirability  of  considering  whether 
the  use  of  ansenic-free  sulphuric  acid  should  not  only 
be  made  compulsory  for  food  purposes,  but  also  should 
be  extended  to  the  preparation  of  artificial  manures 
have  you  anything   to  s.ay  upon  that  point?  For 
mstince,  can  you  adduce  before  us  any  concrete  in- 
stances m  which  you  are  aware  of  arsenic  having  been 
communicated    to   barley   or   other   grain   —  I  have 
examined  some  samples.    You  will  find  in  the  report  of 
the  Committee  that  samples  of  barley  do  sometimes 
contain  minute  quantities  of  arsenic.    Fourteen  samples 
of  typical  malting  barley,  we  say,  grown  in  different 
parts  of  the  country,  were  submitted  to  analysis,  and 
five  out  of  the  fourteen  contained  minute  quantities  of 
arsenic,  and  one  sample  of  unkilned  barley — of  course, 
you  must  deal  with  unkilned,  otherwise  it  may  have 
been  contaminated  on  the  kiln— contained  l-400th  of  a 
grain  of  arsenious  acid  per  lb.    I  think  it  is  clear  that 
barley  is  liable  to  contain  very  minute  quantities  of 
arsenic  from  the  fertilised  soil  of  arsenicated  manure. 
But  it  will  be  within  the  recollection  of  the  Commission 
that  Mr.  Weld  Blundell  gave  evidence  respecting  what 
hp  thought  was  oontamination  of  root  crops  and°roots, 
through  arsenical  manure.    I  believe  that  the  gentle- 
man is  dead,  otherwise  he  was  to  have  appeared  again 
before  the  Commission.    He  sent  me  some  of  the  roots 
that  he  had  collected  to  examine.    I  examined  them, 
and  I  found  most  unmistakable  traces  of  arsenic  in 
those  roots  which  the  sheep  had  been  feeding  upon. 

10000.  What  were  the  roots — swedes  or  mangolds  ?— 
Swedes. 

10001.  When  you  say  unmistakable  quantities  of 
arsenic,  what  quantity  do  you  mean  ? — I  have  not  the 
tests  with  me,  but,  speaking  from  memory,  it  would  be 
something  like  the  same  as  we  found  in  the  barley— 
about  l-400th  of  a  grain  per  lb.  It  was  within  the 
region  of  that  quantity. 

10002.  When  you  refer  to  these  roots,  are  you  referring 
only  to  the  letter  of  Mr.  Blundell  ? — He  sent  me  the 
samples. 

10003.  Did  you  yourself  test  those  roots  ? — I  did. 

10004.  He  says  at  the  end  of  the  letter  :  "  The  season 
is  too  far  advanced  to  allow  of  any  examination  of  roots 
to  make  any  experiment  "  ? — Yes.  He  was  just  in  time 
to  get  some,  and  able  to  send  them  to  me. 

10005.  But  what  percentage  of  arsenic  was  found  in 
this  barley  you  mention  ? — The  barley  was  about  l-400th 
of  a  grain  to  the  lb.,  and  I  should  say  that  the  amount 
in  the  roots  was  about  the  same. 

10006.  It  was  entirely  a  negligible  quantity  in  each 
case  ? — Quite  so. 

10007.  You  say  in  your  precis  that  if  the  Marsh  test 
is  adopted  as  the  official  test,  as  you  consider  it  should 
be,  the  standard  then  should  be  officially  issued,  so  as 
to  avoid  discrepancies  with  regard  to  the  results.  Will 
you  explain  a  little  more  to  the  Commission  what  you 
mean  on  this  poitt? — I  was  assuming  that  an  official 
test  would  be  devi\ed  and  laid  down.  I  have  had  the 
advantage  of  seeing  ^^ome  of  the  tubes  that  Mr.  Thomson 
had  prepared.  Everyone  knows  the  immense  amount  of 
care  that  he  Ims  taken  with  his  arsenic  work,  and  the 
extreme  ability  with  which  he  has  conducted  it.  I  have 
tried  to  be  careful  with  my  work,  too,  and  yet  I  was 
amazed  to  find  that  Mr.  Thomson's  tubes  were  of  an 
entirely  different  calibre  to  mine,  and  that  the  manner 
in  which  he  collected  his  arsenic  on  the  mirror  was 
quite  different  from  mine.  I  had  devised  this  form  of 
standard  to  test  my  tubes  with.  (Handed  in.)  I  find 
that  he  had  his  of  a  different  diameter  altogether.  That 
brought  me  to  this,  that  it  seemed  to  me  that  the  Com- 
mission ought  to  lay  down  a  form  of  standard  test 
which  would  prevent  one  analyst  giving  l-33rd  of  a 
grain,  and  another  analyst  l-300th  of  a  grain,  as  1 
believe  has  been  the  case.  I  thought  it  would  helit 
to  secure  that  if  the  Commission  would  devise  a 
manent  standard  print  of  colour  as  representing  a  certain 
percentage  of  arsenious  acid,  if  the  permanency  of  those 
colours  could  be  secured.  The  mirrors  in  the  tubes  d'> 
not  keep  permanent  in  light,  as  Dr.  Thorpe  will  know, 
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but  if  they  could  be  printed  in  some  permanent  form, 
and  then  circulated  by  authority,  they  would  serve 
as  standard  tests  wJiioh,  in  the  case  of  a  prosecution, 
would  ensure  uniformity  of  result  being  obtained  by 
different  chemists.  That  was  the  point  that  occurred 
to  me  as  being  necessary.  It  was  a  matter  that  would 
want  studying  out,  so  as  to  get  the  proper  fixation  ot 
the  tolouriwg.  Then,  also,  they  would  be  able  to  give 
the  proper  dimensions  of  tube,  and  other  details  of  the 
apparatus,  and  that  would  be  shown  on  the  plan  they 
would  send  out,  which  would  be  accompanied  with  a 
minute  description  of  how  the  test  had  best  be  made. 

{Professor  Thorpe.)  I  do  not  think  there  would  be 
any  difficulty  in  that. 

10008.  (Chairman.)  I  do  not  know  whether  you  have, 
read  the  interim  report  in  which  the  Commissioners 
said  :  "  We  have  evidence  that  at  the  present  moment 
analysts  are  by  no  means  agreed  as  to  the  best  official 
test  to  detect  minute  quantities  of  arsenic  in  beer.  In 
\  iew  of  these  circumstances,  we  consider  it  essential  to 
institute  further  inquiries  before  recommending  the 
standard  test  that  should  be  imposed."  Yoii  uuderst;ind 
1  liat  the  Commission  has  considered  this  a.s  an  all-im- 
portant point,  and  one  on  which  we,  of  coui'se,  have 
to  hear  and  ,seriou.sly  consider  further  evidence? — Yes. 
Those  standards  I  have  handed  in  are  made  with 
magnesium,  because  I  could  not  get  arsenic-free  zinc 
at  the  time.  Thsj  would  not  be  quite  the  same  as  the 
zinc  mirrors.  1  have  noticed  that  the  mirror  is  noi: 
quite  the  same.  There  are  some  small  points  of  thai 
kind  which  it  seems  to  me  require  to  be  cleared 

by  the  Commission,  so  rhat  uniformity  may  be  obtained. 

10009.  There  is  a  paragraph  in  your  statement  which 
say.s  :  "  The  extra  cost  of  purifying  the  pyritio  acid 
so  as  to  make  it  arsenic-free  within  the  limits  of  iu- 
finite.simal  traces,  would  not,  according  to  the  inquiiies 
of  witness,  exceed  iSs.  to  4fi.  per  ton  of  70  per  cent,  oil  of 
vitriol."  I  would  like  you  to  go  into  that  .subject  a 
little? — ^Personally  I  suggest  that  the  sulphuric  acid 
which  i.s  required  for  the  preparation  of  foodstutis  and 
for  pharmaceutical  purposes  ought  to  be  couimcrcially 
free  from  arsenic,  and  I  suggest  tiiat  it  ought  to  hi 
made  penal  to  employ  for  those  purpo.ses  sulphuric  acid 
which  is  not  commercially  free  from  arseuic.  The  '-os' 
of  purifying  sulphuric  acid  from  arsenic  is  not  morw 
than  from  3s-  to  4s.  per  ton  of  70  per  cent,  oil  of  vitrio., 
■snd  the  public  certainly  would  not,  I  consider,  fool 
the  extra  cost  of  that  acid,  and  they  would  be  safe- 
ruai'ded  to  a  very  great  extent ;  because  although  to- 
day guaranteas  are  given  of  purity,  still  there  might 
be  an  accident,  and  if  it  were  prohibited  under  a  penal 
offence  to  employ  any  but  ar.senic-free  acid  for  the 
purpose  of  medicinal  preparations  and  foodstuffs,  it 
would  not  hurt  the  manufacturer,  it  wotild  not  hurt  the 
public,  but  it  would  be  a  very  great  security.  The 
extra  cost  involved  is  so  small  that  I  believe  the  manu- 
facturer would  readily  be  able  to  do  this.  And  1 
would  point  out,  as  Dr.  Thorpe  will  well  know,  that 
there  is  not  a  manufacturer  of  sulphuric  acid  wlio  has 
not  to  hand  the  means  of  taking  out  the  arsenic,  either 
by  the  new  catalytic  proces.s,  or  by  the  old  method 
of  arsenic  purification.  It  is  a  method  whicli  he  could 
easily  carry  out.  It  is  a  horror  toi  think  of  the  possi- 
bility of  the  recurrence  of  a  delivery  such  as  was  made 
from  Messrs.  Nicholson's  works  to  Messrs.  Bostock,  and 
I  think  it  could  be  largely  obviated  by  dealing  with  it  in 
the  manner  I  suggest. 

10010.  (Sir  William  Church.)  Among  these  samples  of 
malt  that  you  found  were  free  from  arsenic  altogether, 
could  you  tell  the  Commission  whether  the  majority  of 
them  came  from  the  south  or  the  north?  You  say  they 
came  from  all  parts  of  England  ? — I  should  say  they  were 
very  evenly  divided  ;  they  came  from  all  parts  of  the 
country.  I  am  able  to  say  that,  because  a  number  of 
brewers  have  now  insisted  that  all  their  samples  shall 
be  examined  by  way  of  advance  samples,  and  the  malt- 
sters have  to  send  them  to  me  for  these  breweries  I 
repi'esent  before  they  are  passsd  by  the  brewery,  before 
they  are  delivered  in  bulk  to  the  brewery,  and  then 
they  control  that  afterwai-ds  by  fui'ther  tests  from  the 
bulk  deliveries  ttiemselves.  Therefore  I  happen  to 
know  that  these  do  come  from  all  parts  of  the  country. 
It  is  not  that  the  brewer  merely  sends  it  to  me  to  see 
whether  it  is  free  from  arsenic  or  not,  in  which  ea^e  I 
should  not  know  where  it  came  from  ;  but  I  do  know 
because  of  the  advance  samples  being  sent  to  me.  There- 
fore T  can  say  that  they  fairly  represent  the  malts 
throughout  the  country. 


J/'-.  14.  &: 
Si'/fittioit. 


Affinity  of 
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10011.  You  made  use  of  an  expressioB  withi  regard  tt> 
malt  culms,  that  they  seem  to  have   am.  affinity  for 

arsenic.    I  sujppose  that  is  only  because  of  the  open   

mesh-work  through  which  the  currents  of  air  pass  ;  they  9  May  190i  | 
cannot  pass  through  the  solid  body  of  malt? — I  think 
there  is  a  physical  reason,  and  I  am  largelj-  inclined  to 
the  belief  that  there  is  also  a  chemical  reason.  I  think 
II  IS  very  much  on  the  same  lines  as  ths  greater  absorp- 
tion— the  preferential  absorption — of  arsenic  by  yeast. 
i  believe  that  certain  albumosea  have  the  power  of  form- 
ing definite  compounds  with  arsenic,  and  I  have  some 
slight  experimental  data  already  in  that  direction.  I 
would  not  like  to  put  it  forward  as  conclusive  or  exact,, 
but  if  you  ask  ;ne  if  it  is  solely  physical,,  I  du  not  think 
it  is.  I  think  there  is  a  chemical  reason  as  well  as  a 
physical  reason  for  the  greater  absorption  of  arsenic  by 
malt  culms  and  also  by  yeast.  I  think  the  two  are  on 
all-fours. 

10012.  I  presume  that  when  the  green  malt  is  placed 
uiioii  the  kiln  it  is  only  for  a  very  s-hort  time  that  any- 
thing like  vital  action  can  be  going  on  in  it ;  it  would  so 
soon  be  killed  by  the  heat  ? — Yes,  bnt  for  .some  consider- 
ible  time  the  amount  of  air  is  very  large  in  proportion 
;o  the  products  of  combustion.  The  endeavour  of  a 
maltster  who  does  not  hurry  his  work  too  much,  and 
does  it  conscientiously,  is  to  pass  a  very  large  volume 
of  air  at  the  early  stages  of  drying.  Tlieiefore  it  would' 
be  prnlorged  somewhat  longer  than  you  think  ;  I  think 
so.  iiut  it  would  be  at  that  slage  that  the  bulk  of 
contamination  would  take  place.  1  do  not  ignore  the 
suggestion  3-ou  make  as  to  the  physical  conditions 
favouring  that  absorption.  I  think  they  do  ;  but  this 
is  certain,  that  I  have  found  that  if  you  want  to  test 
for  arsenic  in  a  malt-house,  the  proper  place  to  go  to 
is  the  malt  culms  or  the  dust.  That  is  where  you  will 
get  the  first  indication  and  the  best  indication. 

10013.  Have  you  seeu  the  evidence  which  was  given 
very  latelv  by  Mr.  Aihhnr  Angel  with  regaid  to  the 
ar.sen;c  liu  <ri-«  iiii;  plaiiuj  iakeu  >i[)  from  the  soil  ? — I 
ha^'e  read  it, 

10014.  ^'<ju  liave  mjticed  ]ier]iaiis  that  in  liis  evidence 
he  states  that  he  found  no  evidence  of  arsenic  being 
taken  up  into  ihn  seeds  of  corn,  either  of  wheat  or  oats 
or  barley  ? — I  hav»  a  recollection  of  reading  that. 

10015.  Traces  were  touud  in  various  plants,  in  the 
leaves  and  growing  stems  He  found  them  in  roots  too,, 
did  he  not  1 

10016.  No,  I  am  going  on  to  that.  Among  the  roots 
he  had  only  examined  mangolds  and  carrots,  and  in 
neither  uf  them  was  any  arsenic  fotmd,  although,  they 
were  growing  upon  an  artificially  arsenicated  soil.  I 
just  wanted  to  ask  you  another  question  with  regard  to 
that.  Mr.  Blundell  sent  you  these  turnips  ;  were  they 
turnips  that  the  sheep  which  died  was  supposed  to  have 
been  fed  on  ? — I  could  not  tell  you  as  to  that.  I  only 
mentioned  this  case  because  I  thought  it  due  to  him  t<» 
do  so.  He  sent  me  .these  samples,  and  I  tested  them 
and  I  did  find  the  minute  quantities  of  arsenic  I  have 
mentioned.  But  I  do  not  think  I  am  in  a  position  to 
give  any  exact  data  as  to  the  conditions.  With  regard  to 
barleys,  I  should  like  to  point  out  that  the  barleys  re- 
ported in  the  Committee's  i.,;.port  were  divided  .between 
Dr.  Stevenson,  Dr.  Luff,  and  myself.  We  found  cer 
tain  of  them  to  be  free,  in  the  numbers  I  have  said,  and 
certain  of  them  to  contaii*  tiiesc  \ery  distinct  traces. 
They  are  only  minute,  but  ^liey  are  diBtinct.  To  that 
extent  I  cannot  agree  with  tl.a  evidence  of  Mr.  Angel. 

10017.  I  (k)  not  suppose  that  your  experiments  were 
conducted  in  the  same  way  ;  you  do  not  know  whether 
they  were  found  in  the  husK  or  in  the  actual  seed  ? — I 
could  not  tell  you  that. 

10018.  You  have  not  told  us  anything  about  your  views 
ill  regard  to  brushing  the  malt? — I  think  brushing  is 
most  beneficial.  The  more  the  desirability  of  the  use 
of  a  Boby  machine,  or  some  similar  machine,  can  be 
impressed  upon  the  brewer  and  the  maltster  the  better. 
Both  the  maltster  and  the  brewer  should  brush  the  malt 
as  much  as  possible  ;  I  think  there  is  no  question  as  to 
that.  Of  course,  they  want  to  take  care  in  doing  that 
to  brush  it  prudently,  and  not  to  break  the  malt.  A 
good  deal  of  it  is  broken.  It  ought  to  be  done  carefully. 
As  to  the  desirability  of  doing  it,  there  can  be  no  ques- 
tion whatever. 

10019.  Do  you  think  it  is  right  for  the  brewer  to  use 
any  unbrushed  malt  ? — Suf)stantially  I  do  not  think  he 
does.  It  is  bound  to  be  brushed  in  a  measure.  Th« 
question  is,  to  what  extent. 
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,.  „.        10Q2X).  We  kav«  ikad  it  iu  evidence  that  wlaile  some 
■xinuii.     uiiiltster.s  ne\er  seild  out  iiiibnished  malt,  others  do,  and 
die  brewer  may  or  may  not    subsequently  give  it  a 
'  1902.    liiiis^ing  at  the  brewerj? — That  would  not  be  within 
iicy  experience.    If  that  is  so,  I  think  it  would  be  very 
lie       .u  sirabtc  that  it  s'.could  be  brushed  by  the  maltster. 
J,  10021.  The  malt  .should  be  bru.sbed  by  the  malt,-ier? 

^'  — i  think  so. 

10022.  Would  you  suggest  chat  it  should  be  brushed  by 
the  brewer  as  well  ?— It  would  be  advisable  as  an  adai' 
tional  precaution,  but  I  do  not  think  it  is  ab^plutely 
necessary  if  it  is  well  brushed  at  the  malting.  One  must 
not  put  too  much  work  upoii  the  brewer  :  he  has  to  con- 
rluct  his  operations  within  a  given  time.  He  has  to 
start  early  in  the  morning,  and  finish  his  work  at  5  or 
6  o'clock.  You  must  not  make  the  operation  too 
lengthy,  or  else  it  will  not  be  a  practicable  process.  If 
you  interpolate  some  extra  hours'  work  into  his  day's 
lun,  he  cannot  get  through.  . 

10023.  Does  not  that  apply  equally  to  the  maltster? — 
Xo,  he  has  comparatively  notiiing  to  do  for  a  large 
portion  of  the  year.  .He  has  his  stocks  of  material,  and 
he  can  always  brush  them  up  again  if  he  wants  ;  but  it 
iloes  strongly  apply  to  the  brewer.- 

10024.  In  your  opinion  it  matters  but  little  at  what 
time  the  brushing  takes  j)lace  :  it  is  not  necessary  that 
the  brushing  of  the  malt  should  take  place  soon  after 
the  drying  process  ;  it  may  take  place  at  any  time  before 
the  maltster  delivers  his  malt  ? — Yes,  I  think  so.  There 
is  no  evidence  that  I  know  of  to  make  one  think  it  is 
necessary  to  brush  it  immediately.  I  shovild  think  if  it 
were  brushed  later  it  would  be  equally  good,  so  far  as  I 
know. 

S  tillitl 
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10032.  Could  not  steps  be  taken  so  that  it  could  be  j/,.  (■;_ 
freely  used  in   the  sense  I  indicate,  .so  that   brewers  Sniiiim.ir'; 

may  not  labour  under  any  mLsapprehension  ? — I  think  it   

could  probably  be  done   by  writing  a  letter  to    the  0  May  1902. 

"  Brewers'  .lournal."    I  should  be  pleased  to  do  that.   

10033.  I  tliink  it  would  be  advisable  that  you  should 
at  once  take  steps  to  let  the  analysts  know,  and  every- 
body concerned  know,  that  you  no  longer  rely  upon 
what  I  call  the  first  method  a.s  a  sufficiently  stringent 
safeguard? — Yes,  I  will  do  so. 

10034.  (3ir.  C'o.sz/io  B'onsor.)  I  should  think  the  dif- 
ferent brewing  societies  could  circulate  it,  after  what  Dr. 
Thorpe  has  said  ? — If  you  suggested  it  to  them  I  think 
tlH\v  would  do  so. 

10035.  (Chainiian.)  You  see  the  importance  of  th:' 
point,  do  you  not.' — Yes. 

10036.  {Pfoff'ssnr  Thorpe.)  I   gather  from  what  you  Advocates 
said  that  you  yourself  have  u  slight  personal  prediltc-  Keiiisch  test 
tion  in    favour  of  the  Reinsch    test  P — No,  not  a.s   a  for  unskilled 
refined  test,  but  as  a  test  that  could  be  used  where  the  use. 

other  i.s  not  practicable.  I  have  no  predilection.  I 
think  each  one  ha.s  its  own  particular  application.  I 
have  said  that  as  regards  the  official  test,  I  should  keep 
TO  the  Marsh-Berzelius  test,  but  I  should  not  put  that 
into  the  hands  of  a  lad  to  make  any  tests  in  the 
brewery.  These  tests,  if  the  Rein.sch  test  can  be  ap- 
plied, are  .so  easy  that  just  as  iu  chemical  works  the}' 
give  a  man  testing  to  do,  so  they  can  give  him  these 
Reinsch  ve.stings  to  make,  and  if  he  gets  anything 
suspicious  he  can  bring  it  to  the  notice  of  hi.s  superior. 
There  is  no  difficulty  in  that,  whereas  if  you  ask  the 
brewer  to  apply  the  Marsh-Berzelius  test  in  such  a  form 
he  cotild  not  do  it. 


10025.  {I'liiff'ssor  Thorpr.)  What  steps  have  been  taken 
to  make  public  in  the  brewing  industry  your  final  re- 
port ? — We  were  instructed  by  the  Manchester  Brewers' 
Central  Association,  arrd  when  our  report  was  finished 
it  was  communicated  to  them.  I  believe  they  have  sent 
it  to  every  member  of  their  Association,  and  I  think  it 
also  appeared  in  the  "Brewers'  Journal,"  but  I  do  not 
think  that  any  other  steps  have  been  taken.  Then,  of 
course,  notices  were  sent  round.  I  will  take,  for  in- 
stance, one  of  the  very  large  breweries  in  London  that  I 
act  for.  They  took  this  report,  and  they  carried  out 
every  recr)mmendation  except  one,  which  they  found 
impracticable,  namely,  tiie  recommendation  as  to  hops. 
They  could  not  carry  that  out,  but  subject  to  that  they 
carried  out  all  of  it.  As  to  how  far  the  report  has  been 
spread  I  really  could  not  tell  you.  Of  course  we  simply 
reported  to  those  who  instructed  us.  and  they  issued  it 
to  the  members  of  their  Association. 

10026.  In  that  second  report  you  u*e  a  test  which  is 
rather  more  stringent  than  the  provisional  or  tentative 
test  used  when  you  had  to  deal  with  an  emergency? — 
Very  much  more  so. 

10027.  We  have  it  in  evidence,  however,  that  as  re- 
gards certain  samples  of  brewing  materials  which  were 
employed  in  Halifax,  the  anrdvsts  had  been  directed 
to  make  use  of  the  method  which  you  stig^e.sted  on  the 
first  occasion,  and  that  they  had  been  content  to  rely 
upon  that  method  ? — They  .should  not  have  been.  At 
the  time  we  gave  that  fir.st  test  we  did  so  in  ignorance 
of  the  existence  of  traces  of  ar.senic  as  derived  from 
malt,  and  when  a  year  ago  almost  to-day,  we  isslied  this 
report  we  had  then  discovered  the  existence  of  these 
traces.  We  were  sure  that  they  were  there,  and  we 
thought  it  was  the  duty  of  the  brewer  to  exact  a  more 
stringent  te.st. 

10028.  Although  you  say  the  analyst  should  not  have 
prosecuted  that  test,  I  tliink  he  rather  did  it  through 
inadvertence :  he  probably  had  nqt  the  knowledge  of 
your  other  report  before  him 'r* — You  are  quite  right,  I 
ouglit  to  have  put  it  in  that  way,  I  think.'; 

10029.  Now  let  me  come  bacj<:  to  my  original  ques- 
tion— that  it  would  be  certainly  desirable  for  you  to 
take  steps  to  make  it  more  fully  known  that  you  no 
longer  rely  upon  what  I  may  call  the  emergency  test 
as  a  sufficient  and  stringent  safeguard  ? — I  do  not  know 
vrhat  step.s  one  coidd  take,  except  by  writing  a  letter 
to  the  "  Brewers'  Journal," 

10030.  The  final  report  is  a  docunvenf  addressed  to 
your  clients? — Quite  so. 

10031.  And  it  is  their  property? — Ye>,  but  tliey  have 
no  objection  to  its  being  freely  used  :  I  have  no  doubt 
about  that.  •  ' 


10037.  1  want  to  know  why  he  could  not  do  it,  as- 
suming that  an  official  form  of  apparatus  was  devised 
which  was  purch-'iSable  from  recognised  dealers  in 
chemical  apparatus,  and  that  these  tubes  were  pre- 
pared, the  whole  method  of  procedure  carefully  laid 
down,  and  printed  forms  issued.  Where  i.s  the  diffi- 
culty in  its  application  by  an  intelligent  youth  ? — He 
ha.s  first  of  all  to  be  sure  that  he  has  pure  materials, 
and  that  is  part  and  parcel  of  the  whole  thing. 

10038.  But  hp  tests  that  to  begin  with.!=— I  know: 
that  is  what  I  am  coming  to.  He  has  to  do  that  before 
he  can  apply  the  test  at  all.  But  all  that  is  a  ques- 
tion of  time,  and  there  i.s  a  difficulty  in  getting  these 
materials  quite  pure.  You  might  tire  the  man  before 
he  has  come  to  work  it  in  a  going  concern,  whereas 
with  the  other  it  appears  to  me  to  bo  so  simple. 

10039.  He  woidd  have  to  do  that  in  connection  with 
the  Reinsch  test  ? — But  they  are  much  fewer.  You 
have  only  hydrochloric  acid  there.  You  have  four  or 
five  substances  in  the  other.  Acid,  zinc,  calcium 
chloride,  and  lead  acetate  paper  have  to  be  used,  and 
it  becomes  a  complicated  fii'ocess  to  my  mind.  I  do  not 
know  whether  these  test  tubes  would  always  be  supplied 
of  the  proper  calibre  :  if  not,  he  would  have  to  make 
them  himself. 

10040.  My  suggestion  is,  that  a  sufficient  supply  of 
these  little  tubes  sliould  be  furnished  by  the  dealer 
with  the  apparatus;  ? — It  appears  to  me  to  be  a  case  in 
which  you  could  educate  boy.s  or  lads  to  make  the  Marsh- 
Berzelius  test — I  do  not  doubt  it  for  a  moment :  but 
the  Reinsch  te.st  is  one  which  will  adequately  guard 
f  gainst  any  danger,  and  it  can  be  applied  in  a  brewing 
room  or  anywhere  else  without  any  trouble  whatever. 
That  is  why  I  fancy  it,  not  only  because  it  is  more 
practical,  but  it  i.s  useftil  for  rough  purposes. 

10041.  But  my  difficulty  is — and  I  am  sure  the  Com- 
mission will  appreciate  it — that  you  have  two  com- 
peting tests  which  are  not  strictly  comparable  one  witii 
the  other  in  operation? — I  do  not  call  them  competing 
in  this  sei^se.  We  recommend  in  our  report  that  if  we-, 
get  a  coloured  copper  by  the  Reinsch  that  should  ear- 
mark the  material  operated  upon,  and  it  should  then 
be  tested  as  a  final  test  by  the  Mar.sh-Berzelius  test. 

10042.  By  whom  ? — That  is  a  matter  for  arrangement. 
If  the  lad  who  makes  the  ReiiLSch  test  is  able  to  make 
the  Mar.sh-Berzelius,  well  and  good  ;  but  at  any  rate, 
it  is  pointed  out  to  him  a.s  he  runs  through  these  things, 
very  quickly  that  there  ifi  a  sample  which  is  suspicious; 
and  has  to  be  re-tested.  It  is  a  matter  of  arrange- 
ment, a  question  of  organisation. 

10043  Just  th.in!-;  what  would  happen  in  a  works.  A 
man  makes  this  te-t,  and  finds  that  his  materia'.s  are- 
suspicious.    He  ha.:  no  method  of  knowing  what  the 
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Mr.  A.  G.    clanger  amounts  to,  but  he  has  to  stop.    Whereas  if 
Salamon.     he  went  on  to  . use  what  I  hope  will  eventually  be  pre-  • 

 scribed,  this  Mai'sh-Berzelius  test,  prescribed  with  the 

9  May  1902.  details  that  you  suggest,  he  would  at  once  know  where 

 he  was? — I  have  seen  as  many  as  400  or  500  of  these 

Reinsch  tests  going  on  in  one  laboratory  at  a  time  in 
Manchester.  I  do  not  think  you  would  be  likely  to 
see  as  many  Marsh-Berzelius  tests  as  that  going  on  in  a 
room. 

10044.  Those  were  bews,  were  they  notF — Yes;  I  am 
speaking  of  a  lad  employed  at  a  brewery,  where  you  run 
20  or  30  of  these  Reinsch  tests  at  a  time.  It  is  im- 
possible to  do  it  with  a  Marsh-Berzelius.  Supposing  a 
brewer  wants  to  control  his  stock  ;  he  says,  "  I  will  em- 
ploy a  young  chemist  at  £50  or  £100  a  year  to  test  my 
material."  He  can  do  it  like  that  with  the  Reinsch,  and 
except  in  cases  of  danger  he  will  pass  everything  fairly 
and  quickly,  whereas  if  he  employs  the  Marsh-Berzelius 
test  it  is  not  practicable  for  every-day  work.  I  quite 
admit  it  is  the  best  test;  1  am  not  confuting  that  for  a 
moment. 

10045.  I  do  not  think  he  would  have  such  an  enormous 
q  lantity  of  malt  to  look  over  ;  he  would  have  a  certain 
number  of  samples  to  test  ;  he  would  have  a  certain 
amount  of  invert  or  glucose  coming  in ;  he  would  not 
have  a  large  range  of  materials,  and  he  would  not  have 
a  great  multiplicity  of  tests  to  conduct?- — There  are  a 
great  many.  As  you  know,  the  brewers  do  not  use  one 
class  of  malt,  as  a  rule ;  then  there  are  all  the  raw 
materials  and  the  preservatives. 

10046.  A  lad  could  easily  do  a  dozen  Marsh-Berzelius 
tests  in  a  day? — It  would  be  more  than  he  could  do,  I 
think. 

10047.  I  am  speaking  from  experience,  and  our  official 
hours  are  not  so  long  as  those  that  are  worked  outside  ? 
— Then  we  cannot  get  the  assistants  to  work  as  rapidly 
as  they  do  at  the  Government  Laboratory.  I  do  not  think 
I  could  get  men  to  make  as  many  tests  as  that ;  whereas 
T  am  sure  I  could  get  40  or  50  by  the  Reinsch. 

Modification       10048.  You  have  told  iis  that  you  have  considerable 
of  kilns.         professional  dealings  with  maltsters  ? — Yes,  that  is,  as  an 
analytical  chemist. 

10049.  Is  it  not  the  fact  that  one  difficulty  there  would 
be  in  carrying  out  any  re-arrangement  as  to  structural 
alterations  arises  from  the  fact  that  in  many  cases — 
I  believe  in  the  majority  of  cases — the  premises  are 
not  the  property  of  the  maltster;  he  is  a  mere  tenant? 
. — I  could  not  speak  as  to  that. 

Anthracite  10050.  You  told  the  Commission  that  you  think 
preferred  to  anthracite  is  distinctly  preferable  to  any  form  of  coke  ? 
oven  coke.      _i  think  so. 

10051.  Even  to  oven  coke? — As  regards  certainty,  yes. 

10052.  Why  do  you  give  preference  as  regards  oven 
coke  ? — Because,  as  I  understand  it,  the  coal  for  making 
oven  coke  is  particularly  selected  on  account  of  its 
freedom  from  pyrites  because  they  do  not  wish  the  coke 
to  contain  sulphur.  That  is  merely  a  question  of  selec- 
tion, whereas  the  anthracite  is  naturally  freer  from 
sulphur  than  the  coal  from  which  the  coke  is  usually 
made;  therefore  there  is  a  chance  even  of  oven  coke 
becoming  contaminated. 

10053.  Unless  the  same  process  of  selection  were  gone 
over  in  the  case  of  anthracite,  namely,  hand  picking,  you 
would  be  liable  to  a  recurrence  of  this  state  of  things  ? — 
You  would.  But  you  must  bear  in  mind  that,  as  far  as 
I  know,  they  would  never  malt  with  coke  alone.  They 
use  a  mixture  of  coke  and  coal,  and  they  use  it  at 
different  stages  of  the  kilning.  Supposing  you  were  to 
employ  a  washed  oven  coke,  you  could  not  malt  with 
that  only;  I  never  knew  of  a  maltster  who  did. 

10054.  Is  it  not  a  fact  that  the  distribution  of  pyrites 
in  coal  is  so  fortuitous  that  it  is  no  necessary  security  to 
say  that  a  certain  colliery  is  reasonably  free  ?  It  might 
be  free  for  a  week,  and  then  the  next  week  you  might 
come  upon  a  seam  where  a  considerable  quantity  of 
pyrites  might  be  present  ? — That  is  so  :  but  of  course 
we  must  take  the  average  of  these  statements,  and  it 
is  perfectly  practicable,  as  I  find  and  a,s  I  imderstand  the 
position,  to  get  anthracite  which  is  substantially  free 
from  pyrites,  if  care  be  taken  in  the  selection. 

10055.  In  looking  it  over?— Yes,  it  is  advisable  that  it 
should  be  looked  over ;  I  quite  agree  with  that. 

Effect  of  iron  10056.  With  reference  to  the  question  that  was  put 
in  soil  on  to  you  about  experiments  on  the  soils  and  the  a.ssimila- 
arsenic  in  tion  of  arsenic  by  plants,  would  it  not  make  a  great  deal 
plaats.  of  difference  to  the  results  if,  for  example,  the  soil 
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contained  any  sensible  quantity  of  femnginons  material,  jfy-  A.  G,  .< 
say  hydrated  oxide  of  iron  or  carbonate  of  iron — ^would  S(tJainm. 

not  that  make  a  gi'eat  deal  of  difference  as  to  where        ■  'J  - 

the  arsenic  went  ? — I  should  think  it  would.  ^Iji.y  19§ 

10057.  In  other  words,  you  might  add  arsenic  to  a  soil 
containing  ferruginous  material  and  practically  it  would 
be  all  locked  up  by  the  iron? — I  think  that  is  a  very 
proper  and  just  objection ;  I  quite  think  that  that  might 
happen. 

10058.  You  have  no  proof  that  arsenic  could  not  under 
certain  circumstance?  be  assimilated  by  a  plant  growing 
in  a  soil,  becavise  in  certain  .soils  such  plants  have  been 
found  to  be  free  from  arsenic? — I  think  that  is  also  a 
very  just  objection.  It  is  a  question  which  ought,  in  my 
opinion,  to  be  taken  in  hand  by  such  a  body  as  the 
Royal  Agricultural  Society.  These  que.stions  certainly 
arise  in  connection  with  the  statement  that  has  been 
made  as  to  non-assimilability  and  non-absorption.  I 
think  there  are  many  other  kindred  questions  that  would 
arise  in  connection  with  this  problem. 

10059.  {Dr.  Whitdecige.)  With  reference  to  the  anthra-  Anthracite 
cite,  you  told  us  that  the  brewer  could  not  analyse  it.  should  be  i 
What  precautions  do  you  think  it  would  be  proper  for  guaranteefl 
a  brewer  to  take  in  getting  his  anthracite  :  what  steps 
ought  he  to  take  to  insure  that  the  anthracite  he  gets  is  '  " '  '  ' 
free  from  arsenic  ?  Should  he  require  a  certificate  ? — 
It  might  be  well  for  him  to  get  it. 

10060.  A  certificate  of  what  ? — I  would  rather  ask  for 
a  certificate  of  general  purity  in  terms  of  an  assurance 
that  it  has  been  particularly  well  hand  picked  and 
selected  than  that  he  should  ask  for  a  guarantee  as  to  Cuaraiitee 
its  freedom  from  arsenic.    It  is  so  difficult  to  guarantee  freedom  fr 
a  cargo  of  coal.    The  question  of  sampling  comes  in.    It  aisejiic  of 
is  so  extremely  difficult  to  sample  the  bulk.  value. 

10061.  The  proper  course  would  be,  not  an  assurance 
that  it  had  been  analysed,  but  that  it  had  been  washed 
and  picked? — ^Yes,  washed,  picked,  and  carefully 
selected  ;  I  would  ask  for  that  assurance.  I  should 
not  attach  any  value  to  his  guaranteeing  it  as  free  from 
arsenic,  because  he  would  not  be  able  to  check  it ;  it 
would  be  upon  his  guarantee. 

10062.  You  would  also  take  into  account  some  selection 
in  the  seam  of  the  colliery? — Yes. 

10063.  {Sir  WiUiani  Church.)  Would  it  be  possible  to 
do  that ;  is  not  anthracite  delivered  in  large  blocks 
which  are  broken  up  by  the  maltsters  themselves? — I  do 
not  think  the  maltster  could  undertake  to  pick  and  select 
the  anthracite.  As  I  understand  it  from  the  maltsters, 
when  picked  and  selected  anthracite  is  delivered  to 
them  it  is  picked  by  those  who  supply  it.  It  may  be 
that  the  large  blocks  are  picked,  and  perhaps  that  gives 
them  quite  sufficient  indication,  but  I  do  not  think  you 
will  get  the  maltster  to  break  up  the  anthracite  small 
and  then  pick  it  over,  and  so  on.  It  would  be  out  of  the 
question,  at  least  as  far  as  my  experience  goes. 

10064.  (Dr.  Whitdegge.)  The  difficulty  is  in  obtaining 
a  sufficient  and  adequate  sample  of  the  class  of  coal? — 
Yes,  a  true  sample. 

10055-  Does  not  that  difficulty  apply  to  some  extent  to  Saia))l: 
malt  ?    What  precautions  do  you  ask  for  in  sampling  malt, 
malt? — I  do  not  think  the  same  difficulty  applies,  be- 
cause it  is  generally  taken  from  the  bins,  where  you 
have  large  storage  accommodation,  and  it  represents  a 
bulk  supply.    They  dip  well  into  the  bin. 

10066.  We  have  been  told  of  accidents  happening  from 
accumulations  of  arsenical  dust  falling  down  from  the 
rafters,  and  so  on ;  you  would  not  think  that  a  material 
consideration  in  sampling  malt  in  general  ? — No,  I  would 
not. 

10067.  You  gave  us  the  results  of  a  number  of  analyses 
of  malt  pointing  to  a  more  satisfactory  condition  in 
recent  mondis ;  were  those  samples  sent  to  you  for 
analysis  by  your  clients  ? — Yes. 

10068.  Do  they  represent  in  any  large  number  the 
smaller  brewers  ?■ — Yes,  both  large  and  small. 

10069.  You  told  us  that  you  anticipate  difficulty  rather 
in  the  case  of  the  small  brewers  than  in  the  large  ones 
in  the  matt«r  of  precautions  ? — As  to  their  liability  to 
use  impure  materials  I  should. 

10070.  Would  you  suggest  that  the  public  should  be 
protected  in  the  ease  of  the  small  brewers  if  your  recom- 
mendations were  carried  out? — In  the  same  way  as  the 
large — .that  the  Government  Laboratory  should  analyse 
and  report  upon  samples  so  as  to  control  and  warn  him 
if  uecessarv. 
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10071-  But  those  Avould  be  infrequent  samples,  would 
they  not? — Yes,  but  it  would  be  quite  enough  for  him 
to  know  that  he  was  under  control. 

10072.  They  would  be  samples  of  finished  beer  or  wort, 
and  have  no  regard  to  materials  ? — If  they  found  that  the 
wort  or  finished  beer  contained  an  undue  amount  of 
arsenic  they  would  at  once  be  thrown  back  upon  a 
searching  investigation  of  the  raw  materials,  and  they 
would  warn  the  public  autnorities,  as  I  suggest,  thai 
they  should  devote  their  attention  to  this  particular 
brewery,  as  th;re  was  danger  of  the  public  health  not 
being  safeguarded. 

10073.  Da  you  mean  the  local  authorities  ? — Yes. 

10074.  You  do  not  mean  the  Inland  Revenue? — No, 
the  local  authorities  ;  that  the  Laboratory  should  com- 
municate with  the  local  health  authorities  of  the 
district  where  that  brewery  was,  and  notify  the  brewers 
in  question  what  had  been  done. 

10075.  In  order  that  the  local  authority  may  take 
action  under  the  Sale  of  Food  and  Drugs  Act? — Yes. 

10076.  Presupposing  a  standard  made  statutory  in 
some  way? — Yes,  and  that  the  brewer  was  found  by  the 
local  authority,  after  having  been  warned  by  the 
(jrovernment  Laboratory,  to  exceed  that  standard. 

10077.  Then  you  would  pay  no  attention  to  the  amount 
of  arsenic  that  might  be  present  in  one  or  more  of  the 
brewing  materials  ? — Eventually  one  would  have  to  trace 
it  down  and  find  the  reason.  Perhaps  he  would  stop 
the  beer  going  out,  which  is  what  3'ou  want  to  do. 

10078.  But  it  might  have  been  cou.sumed? — It  would 
be  quite  impracticable  to  test  all  the  beer  that  is 
brewed.  Therefore  you  must  make  it  a  question  of 
periodic  testings. 

10079.  Do  you  think  that  the  reference  to  the  local 
authorities  would  be  a  sufiicieiitly  speedy  manner  of 
dealing  with  it  ;  you  know  iDrobably  better  than  I  do 
that  the  procedure  under  the  Sale  of  Food  and  Drugs 
Act  is  not  quite  the  most  rapid  ? — I  am  afraid  I  could 
only  suggest  that  someone  ought  to  take  the  matter  in 
hand,  and  act  as  speedily  as  possible  in  such  a  case. 

10(^0.  I  quite  understand  that  you  limit  your  sug- 
gestion to  the  beer  and  the  wort.  Would  it  not  be 
a  further  protection  if  in  the  same  way  the  materials 
could  be  safeguarded? — Undoubtedly,  and  I  have  sug- 
gested that  in  order  to  safeguard  those  materials  you 
should  make  it  penal  to  employ  any  arsenicated  acid 
in  the  production  of  the  materials  used  as  raw 
materials. 

10081.  That  would  not  be  the  brewery  ? — No ;  and 
that  you  also  make  it  penal  to  use  gas  coke  in  the  pre- 
paration of  the  malt.  Then,  having  those  two  safe- 
guards, I  think  the  other  would  be  a  sufficient  one. 
If  you  have  too  many  safeguards  you  will  not  get  them 
observed.  You  must  make  them  as  simple  as  you  can 
in  dealing  with  a  great  industry  like  this. 

10082.  Would  you  not  advocate  a  standard  test  for 
raw  materials,  as  regards  malt  ? — As  regards  malt,  1 
think  the  Commission  might  veiy  well  joass  a  certain 
standard  beyond  which  it  should  be  considered  con- 
taminated. But  as  regards  tha  other  materials,  I 
think  they  ought  not  to  be  allowed  to  contain  it  at 
all.  It  can  easily  be  kept  out,  and  at  a  very  small 
added  expense,  and  I  believe  the  brewers  are  perfectly 
willing  to  do  it. 

10083.  As  regards  the  prohibition  of  sulphuric  acid 
containing  arsenic,  the  Board  of  Inland  Revenue  could 
not  administer  that? — No,  they  could  not  do  that. 


10084.  Would  you  suggest  that  the  local  authorities  j/,-.  ^.  ("^ 
should  do  it? — I  am  not  quite  competent  to  make  sug-  Salaiumt. 

gestions  in  that  direction.    I  have  only  given  the  .idea   

for  what  it  may  be  worth.    I  have  exainined  many  food  !>  May  19*  i2. 

products,  and  I  have  been  surprised  at  the  number  in  

which  you  do  find  traces  of  arsenic,  and  in  medicinal 
products  as  well.  I  think  that  ought  not  to  be  per- 
mitted, seeing  it  could  be  avoided  at  a  very  small  cost. 

10085.  You  mentioned  certain  things  that  the  brewer 
ought  to  do  :  how  would  you  propose  to  bring  home  the 
responsibility  in  any  way  to  the  brewer?  I  am  assum- 
ing that  you  accept  the  recommendations  of  the  Com- 
mittee of  which  you  are  a  member.  Have  you  thought 
of  any  way  in  which  tho.se  recommendations  can  be 
brought  home  to  the  brewers  in  general?  Y<iu  do  not 
think  of  them,  I  suppose,  as  statutory  obligations, 
but  you  think  they  should  require  certificates? — No, 
it  is  only  a  moral  obligation  on  the  brewer,  knowing 
there  is  a  danger,  to  do  his  best,  and  I  am  sure  he  has 
done  it.  I  am  quite  sure  that  since  the  brewer  knew 
the  danger  of  contamination  by  the  malt  he  has 
adopted  either  these  suggestions  or  similar  ones,  with 
the  result  that  we  know  to-day. 

10086.  I  do  not  think  you  mentioned  in  the  evidence 
you  have  given  this  morning  anything  connected  with 
the  importa.tion  of  substances  intended  for  use  in 
breweries  ? — It  follows  that  if  the  Commission  recom- 
mend legislation  controlling  the  purity  of  sulphuric 
acid  and  prohibiting  the  use  of  gas  coke,  for  instance, 
impoi-ted  articles,  such  as  foreign  glucose,  caramel, 
and  so  forth,  should  be  equally  pure,  as  would  be  pro- 
duced by  the  use  of  materials  such  as  are  suggested 
in  this  country.  Otherwise  it  would  be  very  unfair  to 
the  home  producer.  I  may  say  that  it  is  no  cheaper, 
as  far  as  my  information  goes,  for  a  foreign  manufac- 
turer of  sulphuric  acid  to  purify  from  arsenic  than  it 
would  be  for  an  English  manufacturer,  so  that  the 
English  manufacturer  would  not  be  prejudiced. 

10087.  Would  there  be  any  difficulty  in  showing  that 
it  was  intended  for  tJie  manufacture  of  food?— I  do 
not  think  so.  because  it  carries  its  own  definition. 
Glucose,  we  know,  is  intended  for  food.  It  would 
merely  be  as  to  what  was  the  interpretation  of  the 
term. 

10088.  (Prof essor  Thorpe.)  Has  the  attempt  been  made  JIi  icjuetteKi 
to  use  anthracite  dust  in  the  form  of  briquettes  in 
malting  ? — I  have  seen  it  done,  but  I  am  not  sure 
whether  it  was  anthracite  dust  or  a  mixture  of  anthra- 
cite and  other  dusts  ;  but  I  know  that  the  use  of 
briquettes  is  extending  somewhat  in  maltings.    It  is 

curious  that  you  should  ask  me,  because  I  was  con- 
sulted about  it  not  very  long  ago. 

10089.  Are  the  results  favourable  ?  Is  there  any  diffi- 
culty in  the  use  of  briquettes  in  maltings? — I  would 
not  like  to  give  an  opinion  yet,  because  I  do  not  know 
sufiicient  about  it ;  the  matter  has  only  recently  been 
brought  to  my  notice. 

10090.  You  observe  the  point  of  my  question,  that  if 
the  coal  were  reduced  to  dust,  a  fine  powder,  there 
would  be  very  much  less  chance  of  any  considerable 
(quantity  of  pyrites  being  mixed  with  it ;  it  would 
undergo  a  preliminary  sifting? — Quite  so. 

10091.  And  the  earthy  material  which  is  part  of  the 
briquette  would  also  tend  to  retain,  or  it  might  be  so 
arranged  to  retain,  even  such  quantities  of  arsenic 
which  escaped  the  sifting  process  ? — I  would  not  like 
to  give  an  opinion  as  to  the  results  that  have  been 
obtained  at  present  in  that  connection.  I  can  only 
say  that  I  know  it  has  been  tried,  and  as  far  as  I 
can  see  and  say,  the  results  have  been  satisfactory. 
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TWENTY-FOURTH  DAY. 


FHaay,  IWi  June,  1902. 


AT  WESTMINSTER  PALACE  HOTEL. 


PRESENT 


The  Eight  Hon.  Lord  Kelvin  {Chairman). 


The  Right  Hon.  Sir  William  Hakt-Dyke. 
Sir  William  Church. 


Professor  Thorpe 
Dr.  Whitelegge. 


Dr.  Buchanan,  Secretary. 


Mr.   Otto  Hehnek,  re-called ;  .aiud  Examined. 


BJr.  10092.  {Chairman.)  I  believe  you   appear   here  by 

0.  Hehncr.    reqi:est  of  the  Royal  Commission  as  the  delegate  of 

  the  Council  of  the  ■Society  of  Chemical  Industry,  and, 

13  Jime  1902,  togetlier  with  Mr.  Alfred  Chapman,  as  one  of  the  dele- 

  gates  of  the  Council  of  the  Society  of  Public  Analysts  ? 

! — That  is  so. 

10093.  You  gave   evidence  before   the  Commission 
about  'a  year  ago  ? — ^Yes,  som^  time  ago. 


Report  of 
Arsenic  Com- 
mittee of 
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and  Chem. 
Ind. 
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discussion 

thereon. 
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10094.  Since  that  time  you  have  been  working  at 
^h.j  siibject  in  order  to  be  in  a  position  tO'  recommend 
the  best  process  for  the  d&tection  and  approximate 
estimation  of  minute  quantities  of  arsenic  ? — The 
Society  of  Chemical  Industry  jointly  with  the  Society 
of  Public  Analysts  appointed  a  comimittee  for  that 
object,  and  I  was  one  of  that  committee,  and  the  chair- 
man of  it.  When  I  was  here  last  this  committee 
had  been  appointed,  but-  no  report  had  been  made. 
Since  then  a  unanimous  report  has  been  is.sued.  The 
Council  of  the  Society  of  Chemical  Industry  was 
aslced  whether  they  would  ascertain  the  opinion  of 
those  of  their  members  who  had  tried  the  process 
recommended  by  the  committee,  but  the  Council  of 
the  Society  of  Chemical  Industry  did  not  see  its  way 
to  arrange  a  discussion  of  the  report  'by  the  mem- 
bers, as  that  society  has  seven  separate  sections  in  Eng- 
land, and  two  in  America  and  Canada.  The  Society  of 
Public  A^..',lysts.  however,  held  meeting,  to  which 
I,  as  chairman  of  the  London  section  of  the  Society 
of  Chemical  Industry,  invited  the  members  of  that 
society.  The  Public  Analysts'  Society  sent  out  cir- 
cular letters,  with  certain  questions,  to  their  mem- 
bers. Answers  have  been  received,  which  my  col- 
league, Mr.  Alfred  Chapman,  will  put  in  evidence  be- 
fore the  Comnrission.  They  also  held  a  meeting  to 
discuss  the  committee's  report. 

10095.  I  understand  that  the  Joint  Arsenic  Com- 
mittee unanimously  recommended  the  Marsh-Berzelius 
process  1 — They  laid  down,  as  minutely  as  can  be  done 
in  an  analytical  process,  the  conditions  under  which 
the  best  results,  in  their  opinion,  are  obtained,  and 
they  gave  some  additional  information  '  to  their  mem- 
bers of  how,  in  their  opinion,  the  materials-  neces- 
sarj-  for  the  test  could  be  best  obtained  in  a  state 
of  freedom  from  arsenic.  They  found  that  when  pure 
material  (acida  and  zinc)  had  once  been  obtained, 
this  metiicrd  is  the  simplest,  most  rapid,  and'  most 
certain  method  in  detecting  minute  traces  of  arsenic 
and  estimating  the  amount  with  very  considerable 
accuracy. 

10096.  One  great  difficulty  is  to  obtain  a  zinc  free 
from  arsenic  ? — It  is  a  very  great  difficulty  to  obtain 
pure  acii  and  pure  zinc,  and  to  maintain  them  pure. 

10097.  Is  it  not  an  easier  matter  to  obtain  pure  acid 
than  to  obtain  jpure  zinc  ? — ^Yes.  The  zinc  can  be 
obtained  by  electrolytic  processes,  but  such  zinc  is  so 
pure  that  it  is  not  well  applicable  to  the  test.  It 
will  not  evolve  hydrogen  with  the  acids  when  it  U, 
m  a  state  of  great  purity.  At  the  same  time,  we  have 
.r^ade  experiments  with  th-j  view  to  deprive  commercial 
zinc  of  its  arsenic,  with  somp  considerable  measure  of 
success. 


Mr. 
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1C098.  Would  not  one  great  difficulty  be  obviated 
bf  doing  away  with  the  zinc  altogether? — Yes,  if  it 
would  work,  undoubtedly  it  is  the  theoretically  ideal 
method. 

10099.  The  electrolytic  process  simply  involves  put- 
ting the  electrolytic  generator  into  the  cell  in  which 
the  subsfiance  to  be  tested  is  placed.  If  you  take 
the  electrolj'tic  generator  to  another  cell  you  do  away 
with  one  great  difficulty? — ^Undoubtedly,  birt  the 
plain  electrolytic  method,  without  a  metal  which 
goes  into  solution  like  zinc,  simply  taking  platinum 
electrodes,  does  not  seem  to  have  been  attended  with 
any  success  in  the  hands  of  those  who  have  tried  it. 

10100.  If  they  try  again,  I  think  they  should  suc- 
ceed. It  should  be,  and  in  point  of  fact  it  is,  essen- 
tially easier  and  simpler  than  the  Marsh-Berzelius 
jDrocess? — -It  may  be,  but  we,  >as  analysts,  have  to  deal 
not  with  an  ideal  process.  If  the  conditions  were 
once  really  well  worked  out,  so  that  all  the  arsenic 
should  be  given  o£f  in  a  state  of  arseniuretted  hydro- 
gen, and  none  deposited  or  transformed  into  other 
substances,  it  oibviously  would  be  the  best  method. 

10101.  You  have  told  us  that  pure  zinc  constitutes 
in  itself  a  difficulty  because  the  bubbles  will  not  rise 
from  it.  If  you  laid  a  piece  of  2>latinum  upon  the 
zinc,  that  difficulty  would  cease,  and  you  could  use 
pure  z'nc  ? — No. 

10102.  You  do  not  get  the  bubbles  to  rise  from  the 
zinc  ;  but  you  do  from  a  piece  of  platinum  touching 
the  zinc? — With  the  very  greatest  respect.  I  may  say 
that  experiments  we  have  made  show  that  if  platiiium, 
for  instance,  is  put  on  the  zinc,  the  evolution  of 
arsenic  is  very  very  far  from  quantitative.  You  will 
presently  have,  from  my  friend,  Mr.  Chapman,  some 
results  which  have  been  obtained  in  that  direction. 
We  have  found  that  whenever  a  metal  is  added  to 
pure  zinc,  arsenic  free  zinc,  it  retains  some  of  the 
arsenic. 

10103.  It  would  be  ea.sy  to  arrange  a  pure  electroly- 
tic process  with  wires  leading  into  the  cell  ? — We  should 
,be  delighted  if  we  ■could  get  the  information  from 
you  as  to  the  exact  conditions  under  v/hich  this  can 
be  done. 

10104.  I  think  the  arrangement  ought  not  to  present 
any  .difficulty.  Chemists  have  not  generally  followed 
— perhaps  they  have  no  time  to  follow  so  great  a 
science  besides  their  own — electrolytic  methods  ;  but 
I  think  if  you  trv  vou  will  find  the  difhculties  may  be 
altogether  imaginary  ? — Chemists  are  not  good  enough 
electricians  ,as  a  rule  to  wort  a  process  of  that  kind. 

10105.  That  is  a  fault  easily  mended,  if  it  is  a  fault. 
There  seems  no  doubt  whatever  that  you  have  found 
the  Marsh-Berzelius  process  to  be  the  best  ? — From  a 
chemical  point  of  view.      We  have  a  great  difficulty 

in  getting  pure  materials ;  but  the  pure  materials  Zinc, 
having  been  once  obtained  and  zinc  having  been 
]:)roved  to  be  sensitive — we  have  frequently  met  with 
Zinc  which  is  far  from  sensitive,  from  electric  reasons 
no  doubt — ^the  most  minute  traces  of  arsenic  can  be 
detected  and  approximately  determined  in  quantity. 
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10106.  It  seems  desirable  that  zinc  should  not  be 
'Jtncr.    put  into  the  cell  at  all  which  contains  the  substanne 

to  be  examined  ;  that  is  to  say,  that  the  electro-motive 
1902.  part  of  the  apparatus  should  be  in  a  separate  cell  P — If 
your  Lordship  could  give  us  an  idea  of  how  to  pre- 
vent the  se]jaration  of  arsenic  in  the  elementary  state, 
instead  of  iis  beinc'  evolved  in  the  form  of  arseniu- 
retted  hydro^'en,  it  would  be  valuable  to  us. 

10107.  There  i.s  a  distinction,  of  courtse.  The  pub- 
lic analyst  of  Nottingham  has  sent  to  the  Commis- 
sion an  account,  which  is  in  Dr.  Thorpe's  hands,  of 
a  process  which  he  claims  to  be  successful,  in  which 
he  has  taken  advantage  of  the  electro-motive  force 
in  the  electric  light  wires  ;  but  that  is  not  at  all  neces- 
sary. It  should  not  be  possible  to  fail  in  carrying 
out  an  electrolytic  process  tried  in  the  simplest  pos- 
sible way  ? — If  your  Lordship  could  tell  me  how  small 
a  quantity  of  arsenic  was  discovered  I  should  be 
obliged.  We  can  all  evolve  arsine  and  detect  it  in 
that  way  ;  but  we  find  that  we  can  detect  smaller 
(juanlities  by  the  actual  chemical  method  than  by  the 
strictly  electrolytic  method. 

10108.  The  .smallest  quantity  that  can  be  detected 
hv  the  electrolytic  process,  T  would  snj.  is  as  simall 
as  could  be  detected  by  any  other  process  whatever. 
There  is  no  doubt  that,  even  with  the  zinc,  you  can 
by  great  precautions  get  good  results  by  the  ^larsli- 
Berzeliufi  test  ? — We  can  get  excellent  results. 


10117.  Were  there  other  modification^,  such  as  cooling  j\Jr. 
the  glass  tubes  ? — Yes,  with  a  little  piece  of  blotting-    <i.  Hchm  r 
paper  and  things  of  ihat  kind  ;  but  it  has  really  nothing  — 
to  do  with  the'method  itself.  '  IS  .Fmie  I !>.r2. 
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10109.  You  had  a  meeting  of  the  Society  of  Public 
Jarsu-  Anal.ysts? — Yes.  We  held  a  meeting  hi  order  to  irivs 
ins  test  the  members  an  opportunity'  of  either  adding  to  our 

lie  knowledge  or  criticising  the  process  as  laid  down,  and 
a  great  many  suggestions  were  there  made  as  to  mivuficB 
of  working  the  process  and  the  purification  of  ma- 
terials, but  with  one  e'minent  exception  all  the  mem- 
bers were  agreed  that  of  chemical  methods  the  Marsh- 
Berzelius  was  the  proper  method  for  this  purjxise. 
Th.ai  exception  T  lay  some  stress  upon,  because  it 
wr.s  Dr.  Stevenson,  who  v/a>s  of  opinion  that  the 
Keinsch  process  was  good  enough  for  the  purpose. 

10110.  While  you  were  unanimous,  with  one  excep- 
tion, that  the  Marsh  pi'ocess    is    preferable   to  the 

•h  test.  Reinsch,  one  member  maintained  that  the  Reinsch 
had  certain  advantages?^ — Yes. 

10111.  Did  he  maintain  it  was  the  best  in  all  ca.ses, 
or  only  in  .some  cases? — Ha  said  it  was  the  best  process 
for  commercial  purposes,  but  he  said  that  at  the  same 
time  its  limit  for  beer  was  l-50th  of  a  grain  per  gallon., 
and  that  it  could  not  go  beyond  that.  We,  however, 
generally  think  that  l-50th  of  a  grain  and  a  smaller 
quantity  ought  to  be  easily  di,scoverabk' 

10112.  By  the  Marsh-Berzeliu.s  teet  it  is  easily  dis- 
coverable?— Quite  easily. 

10113.  At  this  meeting  of  public  analysts  it  was  felt 
that  the  Reinsch  test  was  not  sufficiently  sensitive  for 
practical  purposes,  and  that  deposits  formed  on  the 
copper  in  many  arsenic-free  beers  might  give  rise  to 
mistakes  in  the  hands  of  more  or  less  unskilled 
operators? — ^Yes  ;  in  imany  oaises  a  deposit  is  obtained 
when  there  is  no  arsenic  at  all,  and  that  has  to  be 
identified  as  arsenic,  which  is  not  an  easy  matter. 

10114.  On  the  other  hand,  you  find  that  the  Marsh- 
Berzelius  method  can  be  readily  worked,  given  pure 
materials,  by  comjaaratively  unskilled  persons? — Yes; 
the  difficulty  is  to  get  pure  materials.  When  once 
obtained,  a  small  amount  of  experience  and  skill  will 
ena/ble  a  man  to  work  it.  There  is  the  additional  ad- 
vantage that  the  arsenic  deiDosit  in  the  tube,  however 
minute,  can  be  very  readily  identified  as  arsenic. 

10115.  Were  .my  slight  modifications  suggested  at  the 
meeting? — Yes;  small  niodilications  were  suggested. 

10116.  What  did  those  modifications  deal  with  P — In 
the  first  instance,  with  the  purification  of  the  acids  re- 
quired for  the  testing.  We  had  recommended  a  method 
of  depending  on  the  volatilisation  of  arsenic  from  the 
acid,  and  then  distilling  the  remainder,  first  getting 
rid  of  the  arsenic  from  the  acid,  and  then  distil  the 
remainder,  and  thus  get  it  arsenic-free,  A  good  many 
of  our  members  were  of  opinion  that  it  was  simpler  to 
oxidise  the  arsenic  to  the  arsenic  condition,  and  then 
distil,  when,  in  their  opinion,  arsenic  would  not  distil 
off,  and  pure  acid  would  thus  be  obtained.  Experi- 
ments show,  however,  it  is  quite  impossible  to  boil  a 
Kolution  containing  arsenic  acid  without  getting  some 
reduction  at  the  same  time. 


10119.  And  the  proces.s  as  laid  down  by  the  com- 
mittee you  consider  practical  and  easily  followed 
The  process  as  laid  down  by  the  committee,  given 
pure  materials,  is  very  easily  followed,  and  gives  suffi- 
ciently accurate  results  with  a  minimum  of  trouble.. 
We  have  in  the  meantime  found  out  that  we  can  purify 
the  acid  somewhat  more  effectually  and  certainly  by 
a  slight  modification  of  tlie  process  here  laid  down.,  I 

have  also  found,  in  the  meantime,  that  zinc  contain-  Satisfactory 
ing  arsenic  can  be  readily  freed  from  the  arsenic   so  /inc. 
that  it  becomes  pure. 

10120.  It  seems  to  you  that  it  is  preferable  to  choose  ( )l,je,ctions  to 
a  method  that  is  capable  of  showing  exceedingly  minute  "  ],]\int 
traces  of  arsenic,  traces  much  smaller  than  are  likely  method," 

to  do  harm  to  human  beings  ;  it  is  much  better  to 
adopt  such  a  method  than  to  adopt  a  blunt  method? — 
Yes,  Of  course  it  may  be  of  no  practical  importance 
to  discover  the  most  minute  things,  because  it  is  not 
well  to  create  unnecessary  alarm.  It  has  been  often, 
suggested  that  a  comparatively  blunt  method  like  the 
Reinsch  method  should  be  taken,  and  whatever  articles 
of  food  do  not  show  arsenic  with  the  Reinsch  should 
be  coiLsidered  to  be  good  enough.  Against  that  I 
rtish  to  urge  this:  Supposing  the  Royai  Commission 
made  some  limit  of  some  kind,  as  I  suppose  will  be 
done,  and  that  later  it  was  found  that  this  limit  was 
unduly  severe,  then  the  limit  of  Ciuantity  allowed  could 
be  easily  altered  ;  or  it  might  be  found  that  more 
minute  traces  of  arsenic  do  harm.  If  we  have  a  blunt 
method,  in  ten  years'  time  we  shall  have  no  experience 
whatever  of  small  traces.  All  our  experimerts  will 
be  wiped  out.  It  is  better,  I  think,  to  know  exactly 
what  there  is.  I  want  to  get  exact  results,  from  which 
in  future  times  we  may  be  able  to  draw  some  really 
good  conclusions. 

10121.  The  intelligent  operator  ought  to  have  the  re- 
sponsibility of  passing  or  rejecting  samples,  knowing 
exai-ily  how  much  arsenic  is  present? — I  think  so.  It 
should  not  be  the  method  that  rejects  it  ;  it  should  be 
the  operator. 

10122.  You  do  not  think  it  would  be  good  policy  to 
throw  the  onus  on  a  comparatively  indiscriminate 
method  ? — I  think  it  would  be  better  to  have  a  good 
and  ilelicate  method. 

10123.  Have  you  seen  any  reason  to  change  your  view 
that  in  beer  1-lOOth  of  a  grain  of  arsenic  as  arseniotis 
oxide  might  be  the  limit? — Of  course,  I  am  not  a  phj-- 
siologist,  and  I  can  only  judge  from  my  chemical  ex- 
perience. I  find  that  very  many  beers  contain  now 
less  than  1-lOOth  of  a  grain  per  gallon,  and  that  a 
brewer  can  with  reasonable  care  manage  to  get  beer 
with  less  than  1-lOOth  of  a  grain  per  gallon.  It  might 
be  difficult  to  work  to  a  much  smaller  quantity.  The 
malt  as  now  made  contains  none  or  so  little  arsenic 
that  the  beer  can  be  readily  made  with  1-lOOth  of  a 
grain  per  gallon,  or  less. 

10124.  You  think  that  ab.solute  freedom  cannot  with 
certainty  be  obtained  ? — I  think  not  ;  it  could  be  often 
obtained,  but  not  quite  certainly, 

10125.  You  would  recommend  the  Marsh-Berzelius 
■  process  alone  ;  you  would  not  advise  alternative  pro- 
cesses, the  Reinsch  process  for  some  cases  ? — Not  for 
beer  and  malt,  because  the  quantities  we  have  to  deal 
with  there  are  less  than  those  which  the  Reinsch  pro- 
cess can  discover.  But  in  other  materials,  not  to  be 
used  in  quantities  like  beer,  the  Reinsch  process  might 
possible  do,  because  obviously  all  substances  cannot 
be  judged  by  the  same  limit. 

10126.  Confining  our  attention  lor  the  moment  to 
beer  and  malt,  you  would  dismiss  the  Reinsch  test  ? — 
Yes.  I  would  dismiss  the  Reinsch  process  absolutely, 

10127.  But  for  other  materials,  other  cases  of  test- 
ing, might  the  Reinsch  proce.ss  have  advantages?  —  I 
do  not  know  whether  it  would  have  advantages.  I 
do  not  see  any  advantage  in  the  Reinsch  process.  Once 
having  pure  materials  for  operation,  I  can  identify  a 
deposit  which  one  believes  to  be  arsenic  more  certainly 
by  the  Marsh  process  than  the  Reinsch. 

10128.  So  that  while  the  Reinsch  proce.s.s  might  in 
some  cases  give  good  results,  you  would  still  prefer  the 
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ROYAL  OOMillSSION  ON  ARSENICAL  POISONING  : 


Mr.         Marsh  process? — woiild.     There  are  a  good  niany 
0.  Hclwer.    chemical  details  which  may  be  worth  discussing,  and 

  many  of  these  will  be  referred  to  by  my  friend  Mr. 

13  June  1902.  Chapman. 

10129.  Would  you  now  wish  to  add  or  alter  the  method 
)f  your  committee  in  any  points  of  detail? — Not  the 
method.  I  divide  this  report  really  into  two  portions  ; 
the  one  deals  with  the  analytical  method,  and  there 
I  have  nothing  to  add  or  alter  in  any  way  ;  the  second 
part  deals  with  the  preparation  of  reagents  required, 
and  of  course  that  was  not  really  the  essence  of  the 
method,  but  was  only  to  make  the  work  easy  to  our 
Pure  acid.  members.  Formerly,  and,  in  fact,  even  now,  some 
mpmbers  preferred  to  go  about  to  every  chemical 
dealer,  and  find  acid  which  is  pure  or  find  zinc  which 
IS  pure,  and  then  lay  in  a  stock,  and  in  that  case  the 
preparation  of  materials  does  not  come  into  consider- 
ation. But  we  went  ont  of  our  way  to  some  extent 
to  inform  the  members  of  the  two  societies  how,  in  our 
opinion,  they  might  obtain  pure  acid.  I  have  since 
added  a  little  paper,  published  in  the  journal  of  the 
Society  of  Chemical  Industry,  on  the  prepaBatian  of 
pure  zinc.  We  have  found  that  sometimes  hydro- 
chloric acid  cannot  be  purified  by  the  process  laid 
down  here,  which  depends  upon  dilution  of  the  hydro- 
chloric acid,  the  addition  of  bromine,  and  the  addition 
of  sulphurous  acid  ;  that  is  to  say,  the  addition  of 
hydrobrom'c  acid.  Generally,  an  acid  thus  treated 
gives  a  puse  arsenic-free  product,  but  sometimes  it 
refuses  to  do  so,  for  reasons  that  we  do  not  understand. 
But  we  have  found  that  if  the  acid  is  not  diluted,  it 
fuming  acid  is  taken,  and  treated  with  hydrobromic 
acid,  and  the  first  deposits  rejected,  we  have  no  diffi- 
culty in  obtaining  a  perfectly  arsenic-free  distillate 
from  crude  yellow  highly  arsenical  acid.  As  to  the 
zinc,  I  would  like  to  add  that  if  arsenical  zinc — and 
some  commercial  zinc  is  highly  arsenical — is  fused, 
and  pieces  of  sodium  are  added,  and  the  sodium  allowed 
to  oxidise,  it  takes  out  the  arsenic  with  it,  as  magnesia 
helps  to  remove  the  arsenic  from  iron.  It  takes  out  the 
arseaic  in  a  form  I  do  not  know — ^the  quantities  are 
loo  small  to  test.  If  suph  zinc  is  poured  into  any 
crucible  and  treated  once  more  to  remove  the  last 
traces  and  then  granulated,  it  is  found  to  be  perfectly 
fn.'e  from  arsenic.  But  great  oare  has  to  be  taken 
Satisfactory  to  remove  the  sodium  as  completely  as  possible  by 
'^inc.  oxidisation,   or   otherwise  the  zinc   becomes  insensi- 

tive, that  is  to  say,  it  does  not  show  arsenic  in  minute 
traces  when  the  arsenic  is  added  to  it.  Mr.  Chap- 
man wiill  tell  you  that  we  foiuid  the  addition  of  al- 
most any  metal  lying  far  away  in  the  electric  scale 
from  zinc  prevents  us  getting  a  delicate  result.  That 
is  all  I  have  to  add  to  the  details  given  in  this  re- 
port. 


Mr. 
O.  Hehner. 
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10130.  The  committee's  method  is  delicate,  to  1-lOOth 
of  a  grain  per  gallon.  Can  you  say  how  much  less 
than  1-lOOth  of  a  grain  ? — In  operating  on  20cc.  of 
beer,  without  d^istruction  of  organic  matter,  one  can 
discover  -003  of  a  grain  per  gallon,  which  is  l-300th 
of  a  grain  per  gallon.  But  if  one  destroys  the  organic 
substances  and  operates  in  that  case  upon  a  larger 
quantity,  which  is  quite  easy,  one  can  discover  a  much 
smaller  quantity,  according  to  the  quantity  operated 
upon.  Without  the  destruction  of  organic  matter  it  is 
not  so  easy  to  work  upon  more  than  20  or  30  cc.'s,  and 
then  the  limit  of  sensitiveness  is  about  l-300th  of  a 
grain  per  gallon. 

10131.  The  mere  evaporation  of  two  or  three  volumes 
of  beer  down  to  one  volume  or  less  would  not  destroy 
the  organic  matter? — ^No.  The  organic  matter  must 
be  destroyed  ly  agents  like  nitric  or  sulphuric  acids. 
All  the  oxidised  matter  must  be  removed  and  the 
mineral  solution  tested. 

10132.  What  would  the  effect  of  destroying  the  or- 
ganic matter  be :  — That  one  can  concentrate  a  large 
quantity  into  a  very  small  bulk,  and  thus  get  results 
of  any  delicacy  one  chooses.  Beer  itself,  either  in 
its  unconcentrated  or  concentrated  condition  froths 
so  much  with  the  evolution  of  hydrogen  in  the  ap- 
paratus that  it  is  difficult  in  a  small  apparatus  to 
keep  the  frothing  within  bounds.  If  one  takes  a 
larger  apparatus  it  naturally  becomes  a  less  senisitive 
operation.    It  is  a  mechanical,  difficulty. 

10133.  Does  beer  always  froth  in  the  Marsh-Berzelius 
test  ?— Not  always.  Same  of  the  heavy  and  very  'black 
beers  are  apt  to  froth,  and  the  beer  has  to  be  intro- 
duced quite  slowly,  so  that  the  froth  does  not  fill  the 
flask.    The  hullc  of  beers  do  not  froth. 
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10134.  That  really  is  an  objection  against  concen- 
trating the  beer  by  evaporation  ? — Yes. 

10135.  For  practical  purposes  it  would  be  too  long 
a  process,  but  for  scientific  purposes,  and  for  discover- 
ing the  minutest  trace,  beer  might  be  evaporated  down 
to  1-lOth  of  its  volume?— Yes,  but  it  would  be  better 
to  destroy  the  organic  matter,  as  we  have  recom- 
mended as  an  alternative  in  the  report,  by  adding 
nitric  and  sulphuric  acids  and  charring  all  the  oi-^ 
ganic  matter,  or  oxidising  the  organic  matter  entirelj 

10136.  None  of  the  arsenic  would  be  really  lost? — 
None  ;  we  have  made  careful  experiments. 

10137.  Are  we  to  understand  that  your  committee 
recommends  in  certain  cases  the  destru'ction  of  the 
organic  matter? — ^Yes.  Where  we  can  avoid  destruc- 
tion, for  the  purpose  of  simplicity  we  work  without 
destruction.  When  any  mechanical  difficulty  presents 
itself,  like  frothing,  or  in  connection  with  yeasts 
which  froth  greatly,  and  destruction  is  necessary,  we 
have  given  an  alternative  process  of  destruction,  and 
that  alternative  process  allows  of  the  use  of  as  large 
a  quantity  of  the  material  as  the  operator  chooses  to 
take. 

_  10138.  You  may  go,  in  that  case,  to  a  greater  sen-  and  allowini 
sibility  than  l-300th  of  a  grain  per  gallon?— To  a  far  greater .sensi 
.f^reater  degree  of  sensitiveness.  tiveness. 

10139.  Does  the  mirror  report  all  the  arsenic  ? — I  am 
afraid  I  cannot  answer  the  question.  I  know  of  no 
method  sensitive  enough  to  discover  any  residual  ar- 
senic, but  as  the  mirrors  obtained  from  different  minute 
amounts  of  arsenic  appear  proportional  in  density,  there 
is  no  reason  to  think  there  is  any  residual  arsenic  in  the 
flask  under  proper  conditions.  In  some  cases  there  is, 
because  with  so-called  insensitive  zinc  there  must  be  a 
residuum. 

10140.  What  volume  of  liquid  is  used  in  the  Marah  Volume  of 
apparatus  ? — 20cc.  is,  as  a  rule,  sufficient,  and  10  is  liquid  in 
sometimes  sufficient.    With  highly  arsenicated  beers  I  apparatus, 
have  obtained  strong  mirrors  with  Icc.  of  beer. 

10141.  In  the  same  apparatus  can  you  use  a  larger  Effect  of 
or  smaller  quantity  ?— Yes.  dilution  on 

10142.  Do  you  get  the  same  mirror  from  the  same  "in'ior. 
quantity   of  arsenic   whether  you  use   lOcc.  or  20cc. 

or  50cc.  of  liquid? — Within  those  limits,  yes.  If  I 
add  to  the  apparatus  in  which  only  the  zinc  and  aoid 
is  present,  a  standard  solution  of  arsenic,  introducing, 
we  will  say,  1-lOOOth  or  l-2000th  of  -a  milligramme,  I 
get  a  mirror  which  is  identical  in  depth,  wliethejr 
I  dilute  the  standard  solution  with  lOcc.  of  beer  or  20 
or  40cc.  I  do  not  think,  if  I  used  a  much  larger 
quantity  of  dilution,  this  would  be  the  case,  or,  at  least, 
a  longer  time  would  be  required  to  obtain  the  same 
mirror,  as  obviously  there  would  be  less  chance  of  the 
molecule  of  arsenic  coming  into  contact  with  the  zinc. 

10143.  The  mirror  would  be  formed  more  rapidly  in 
one  case  than  in  the  other? — Yes. 

10144.  But  the  ultimate  appearance  is  the  same  for 
the  same  quantity  of  arsenic  ? — Yes. 

10145.  In  the  case  of  malt,  is  all  the  arsenic  removed 
bv  digestion  at  50  degrees  centigrade  with  hydro- 
chloric acid,  as  recommended  ? — I  can  only  answer  that 
in  this  way.  If  malt  is  charred  iby  nitric  and  sul- 
phuric acid,  or  if  it  is  extracted  with  warm  acid,  the 
results  have  been  the  same. 

10146.  Supposing  it  was  required  to  condemn  any  Allowance 
beer  containing  arsenic,  say,  1-lOOth  of  a  grain  per  for_  error  in 
gallon,  would  you  say  that  it  would  be  safe  for  ad-  estimating 
ministrative  purposes   to  fix  1-lOOth  of  a  grain,   or  qnantity. 
should  the  administrative  limit  be  lower,  say,  l-200th 

of  a  grain    in  order  that  there  may  be  no  question 

about  the  1-lOOth  of  a  grain? — ^I  'think  that  would  be 

rather  too  great  a  difference.    I  do  not  think  if  a  limit 

of  1-lOOth  were  fixed,  lanybody  should  be  prosecuted 

on  a  quantity  so  little  larger  as  would  lie  within  ■  ■ 

the  limits  of  experimexital  error. 

10147.  (Sir  William  Hart-Dyke.)  With  regard  to  the  objections  to] 
possibility  of  fixing  an  amount  of  arsenic  which  is  guarantees  j 
so  infinitesimal  as  to  be  harmless  to  the  drinker  of  based  on  ] 
beer,  you  are  aware,  are  you  not,  that  evidence  here  "  blunt 
has  been  given  in  favour  of  rejecting   the    finished  tests, 
article  in  any  case  when  there  is  any  arsenic,  how; 

ever  small  a  quantity  detected  ? — Then  you  had  bet- 
ter shut  up  all  the  breweries  in  tlie  Idngdom,  because 
no  brewer  could  possibly  guarantee  every  batch  of  beer 
brewed  by  him,  whatever  care  he  takes,  to  be  arsenic- 
free. 
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10148.  That  being  so,  the  question  of  a  guarantee 
is  a  very  difficult  one  to  consider? — Yes. 

10149.  The  guarantee   could    not   be   given?— No. 
••  Many  dealers,  maltsters,  and  so  on,  have  guaranteed 

their  malt  to  be  arsenic-free  because  blunt  tests  by 
their  chemists  had  been  applied,  which  showed  it  to 
be  free  from  arsenic ;  but  more  delicate  t-ests  will  often 
show  the  presence  of  arsenic,  or  by  taking  a  larger 
quantity  for  the  test  it  could  be  discovered.  A  mam 
would  inevitaibly,  under  these  conditions,  get  into 
trouble  for  giving  la  guarantee  for  something  he  really 
cannot  guarantee. 

10150.  You  think  by  the  constant  care  in  the  use 
of  ingredients  in  brewing,  the  brewer  could  give  a 
guarantee  as  to  safety  to  the  public,  where  he  could 
not  give  a  guarantee  as  to  absolute  freedom  from  ar- 
senic '. — Undoubtedly.  I  do  not  think  a  brewer  should 
be  always  obliged  to  say  to  tlie  public  that  his  beer 
eontain.s  arsenic.  It  would  be  obviously  to  his  pre- 
judice in  the  eyes  of  the  ignorant;  but  that  which  i.s 
below  a  quantity  to  be  fixed  by  the  Commi.ssion  sliould 
be  called  quite  pure. 

10151.  In  your  scheme  of  analysis  you  reject  alto- 
gether what  you  consider  is  a  blunt  method  ? — ^Tes. 

10152.  The  blunt  method  being  a  method  which  stops 
ut  the  discovery  of  a  certain  quantity  ? — Yes. 

10153.  And  is  practically  useless  beyond  that? — It 
would  be  misleading,  and  it  is  misleading  the  brewer 
and  the  maltster. 

10154.  You  rather  hold  out,  do  you  not,  the  possi- 
bility of  allowing  considerable  discretion  to  the  analyst 
in  the  selection  of  samples?  You  say  that  the  in- 
telligent operator  ought  to  have  the  responsibility  of 
passing  or  rejecting  samples,  knowing  exactly  how 
much  arsenic  is  present.  Would  you  develop  that  a 
liti.le,  and  just  say  what  is  running  in  your  taind? 
-  -It  seems  to  me  that,  tp"  .  ig  the  blunt  test,  is  like 
an  ostrich  putting  its  head  into  the  sand ;  it  does 
not  want  to  see  a  certain  thing,  and,  therefore,  does 
not  see  it.  I  think  the  analyst  ought  to  know  how 
much  there  is.  If  a  limit  is  fixed,  say,  1-lOOth  of  a 
grain,  and  the  analyst  finds,  say,  something  less,  he 
naturally  would  pass  it.  The  responsibility  ought  to 
be  put  upon  him  to  say  whether  a  /beer  complies  ■with 
the  requirements  of  the  Commission.  Supposing  he 
finds  a  trifle  more  than  1-lOOth  of  a  grain,  within 
lijnits  of  experimental  error,  I  think  he  ought  to 
have  the  responsibility  of  passing  that  beer.  He 
mu.il-  know  himself  how  near  he  can  work  the  method. 
In  any  case,  we  ought  to  know  how  much  arsenic 
there  is. 

t  10155.  Assuming  this  Commission  did  not  take  the 
iLs-  responsibility  of  laying  down  what  was  the  precise 
senic  quantity  of  arsenic  that  might  prove  injurious  to 
health,  would  you  suggest  that  some  department  of 
the  State  should  dO'  it— the  Local  Government  Board, 
for  instance  ? — Certainly.  I  think  it  is  most  urgently 
required  that  a  limit  should  be  laid  down  below  which 
articles  like  beer  should  be  considered  pure.  It  should 
not  be  left  to  the  individual  officer,  otherwise  the 
traders  and  brewers  will  be  continually  harassed  and 
v/orned. 

10156.  And  the  analyst  of  the  future  would  work, 
according  to  your  suggestion,  with  that  fixed  quantity 
before  his  mind's  eye  in  making  his  report?^ — Yes. 

10157.  Putting  samples  on  on©  side  that  are  dan- 
gerous, and  on  the  other  side  those  which  according 
to  the  standard  are  innocuous  1- — ^Yes,  innocuous  ac- 
cording to  the  law.  Obviously  you  cannot  leave  that 
to  the  individual.  Why  should  I,  as  public  analyst, 
have  the  responsibility  of  condemning  a  sample  on  any 
particular  quantity?  My  brother  analysts  might  think 
me  unreasonably  severe  or  unreasonably  lenient,  and 
would  appear  as  witnesses  against  me,  and  no  case 
could  be  carried  unless  it  was  one  of  a  gross  descrij)- 
tion 

10158.  In  regard  to  fixing  the  precise  quantity  that 
would  prove  innocuous,  whether  to  health  or  life,  of 
course  some  dependence  must  be  placed  on  the  amount 
of  beer  that  is  consumed  by  any  one  individual.  Ib 
it  not  possible  that  in  the  case  of  a  moderate  drinker 
who  only  drank  a  moderate  amount  of  beer  during  the 
day,  an  amount  demanded  by  the  work  he  was  doing, 
it  might  be  perfectly  innocuous  for  him  to  take  beer 
with  a  certain  amount  of  arsenic  in  it,  while  to  a  regular 
topor,  a  man  who  drank  large  quantities  a  day,  it 
might  produce  disease? — ^Yes,  undoubtedly  it  would  ; 
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but  I  think  the  toper  is  just  as  much  entitled  to  the  j)f^_ 
Drotection  of  the  State  as  the  moderate  man,  and  what-    0.  Hehner. 

ever  limit  is  laid  down,  it  should  take  into  account,  I  

will  not  say  the  most  extreme  €asejs,  but  most  cases  13  June  1902. 
roa.sonably  likely  to  occur.   

10159.  You  think  your  minimum  should  secure  the 
inoilei-ate  drinker  as  well  as  the  other?— It  is  really 
a  medical  question  of  what  ought  to  be  the  minimum 
— a  c[uestion  of  evidence  as  to  what  quantity  has  been 
known  to  produce  ill  effects.  I  am  not  a  medical 
man,  and  cannot  judge  of  that. 

10160.  You  are  still  of  opinion,  are  you  not,  that  if  Absolute 

we  endeavour,  by  any  suggestion  we  make,  to  secure  freedom  of 
absolute  freedom  from  all  arsenic  in  beer,  we  shall  be  beer  from 
endeavouring  to  carry  out  what  is  entirely  impossible?  arsenic 
— You  will  be  doing  something  absolutely  impossible,  cannot  be 
In  our  state  of  civilisation,  where  coal  is  burnt — and  secured, 
all  coal  is   arsenical — more  or  less  arsenic  must  be 
everywhere.     In  every  particle  of  coal-dust  and  ashes 
that  fly  about  there  is  a  trace  of  arsenic.     How  can  you 
say  that  anything  whatever  can  be  absolutely  free  from 
arsenic  ?    It  is  not  possible. 

10160*.  You  think,  within  proper  limits,  we  can  get 
ccmplete  security? — I  think  so. 

10161.  {Sir  William  Church.)  You  said  that  one  of 
the  reasons  why  you  thought  anything  of  the  natural 
(jf  a  blunt  test  should  be  rejected  in  favour  of  a  moro 
delicate  one  was  the  obtaining  of  results  for  comparison 
hereafter.  Would  you  mind  just  develoi^ing  that  a 
little? — Supposing  for  the  present  the  evidence  is  that 
l>eer  with  1-lOOth  of  a  grain  per  gallon  is  innocuous  ; 
hut  assuming  at  the  same  time  it  should  be  some  day 
proved  that  a  beer  or  a  food  with  a  less  quantity  has 
produced  injurious  effects,  or  might  have  something 
to  do,  as  has  been  suggested,  with  cei-tain  diseases 
other  than  arsenical  neuritis,  then  we  would  have  no 
evidence  whatever  ;  whilst  if  we  knew  exactly,  and 
hail  the  means  of  ascertaining,  how  much  beer  does 
cunlain,  and  wo  had  statistics  at  hand,  I  think  w© 
should  have  an  accumulation  of  valuable  material. 
Supposing  that  it  should  be  found  some  day  that 
1- 1000th   of  a  grain  has  done  some  harm  

10162.  That  is  what  I  gathered  ;  but  how  would  you 
suggest  that  these  statistics  should  be  obtained? — 
The  analyst  has  his  record  of  all  ajialyses  made  ; 
evei-y  brewer  has  a  chemist,  who  knows  exactly  how 
much  arsenic  is  in  the  materials. 

10163.  And  those  records  should  be  kept  by  whom  ? 
. — They  are  kept  by  every  individual  who  makes  the 
test,  by  the  brewer,  if  you  like.  As  a  matter  of  fact, 
his  books  are  available. 

10164.  If  in  the  future,  for  instance,  a  question  arose  grewer 

as  to  the  wholesomeness  of  any  particular  beer  from  should  record 

any  particular  brewery,  you  would  be  able,  by  con-  quantity  of 

suiting  these  books,  to  see  whether  that  beer  had  arsenic 

1-lOOth  of  a  grain  per  gallon  or  l-300th  of  a  grain,  found. 

In  other  words,  you  would  have  the  brewer's  chemist 

keep,  not  only  a  record  of  whether  he  has  passed  the 

beer  as  safe,  but  you  would  have  a  record  of  the  actual 

quantity  he  found  ?— Quite  so.    I  do  not  suggest  for  a 

moment  that  the  brewer  should  be  obliged  to  do  it. 

Every  reasonable  and  careful  brewer  does  do  that  now. 

There  should  be  no  enactment  about  it. 

10165.  It  comes  to  this— that  the  analysis  should 
always  indicate  the  amount  of  arsenic  that  the  ana- 
lytical chemist  found  present  in  any  specimen  of  beer  ? 
—Yes. 

10166.  Not  that  he  merely  passes  it  as  having  less 
than  1-lOOth  of  a  grain?— Quite  so. 

10167.  {Professor  Thorpe.)  Two  or   three  gentlemen  Unskilled 
who  have  appeared  before  us  recently  have  impressed  man  could  be 
upon  the  Commission  the  desirability  of  prescribing  trained  to 
for  the  use  of  the  practical  man,  who  need  not  neces-  use  Marsh- 
sanly  have  any  chemical  knowledge,   a  test  which  Berzelius 
should  safeguard  him  against  using  impure  materials,  teat. 
Assuming  the  Commission  saw  the  desirability  of  pre- 
scribing such  a  test,  do  i^ou  think  that  the  Berzelius- 

Marsh  test  is  a  test  which  could  be  worked  by  a  person 
of  that  order? — He  must  have  some  education  and 
some  drilling.  I  would  rather  that  he  should  use  the 
Marsh-Berzelius  than  the  Reinsch,  because  he  has 
to  actual Iv  produce  arsenic  in  a  tube,  and  you  can 
easily  verify  it  ;  v/hilst  he  would  require  a  large  amouni 
of  judgment  in  ascertaining  whether  a  certain  piece 
of  copner  which  has  a  deiDosit  has  its  colour  from 
arseniV  or  from  other  matter.    I  see  no  difficulty  is. 
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training  a  man  in  a  works  or  brewery  or  malt-hous? 
to  test  the  materials  by  the  Marsh-Berzelius  method, 
given  pure  materials. 

10168.  You  think  it  does  not  demand  a  knowledge  of 
chemical  manipulative  processes,  and  is  not  so  recon- 
dite a  process  that  an  intelligent  youth  could  not  be 
trained  to  use  it  ? — I  think  in  a  day,  or  two  days,  I 
would  train  any  intelligent  youth  to  do  it. 

10169.  You  have  had  a  very  considerable  experience 
in  the  analysis  of  beers? — Not  quite  so  much  of  late. 

l-10L)th  grain  Do  you  mean  as  to  arsenic? 
easily  obtain- 

10170.  Yes  ? — I  have  tested  a  great  many. 

10171.  I  think  you  told  us  that  in  recent  time  your 
experience  was  that  beer  was  gradually  getting,  I  will 
not  saj'  arsenic-free,  but  that  the  arsenic  was  in  ex- 
tremely minute  amounts  ? — Yes. 

10172.  That  is  the  general  average  character  of  the 
beer,  so  far  as  yovi  know,  which  is  being  produced? — 
Yes  ;  beer  and  malt. 

10173.  The  beer  which  has  come  under  your  hands 
is  beer  of  that  character? — Yes. 

10174.  You  are  rather  guided,  I  understand,  in  your 
<\xing  of  such  a  minimum  amount  as  1-lOOth  of  a  grain 
by  the  circumstance  that  it  is  within  your  own  expe- 
rience that  beers  are  regularly  produced  with  even 
less  quantities  than  that? — Yes. 

10175.  And,  therefore,  it  would  appear  there  is  no 
practical  difficulty  to  a  brewer  nowadays  in  insuring 
that  degree  of  purity? — I  believe  not.  I  find  all  the 
beers  now  have  that  quantity,  or  a  less.  I  do  not 
know  whether  a  larger  amount  may  not  be  quite  per- 
missible ;  but  I  know  practically  this  is  a  limit  to  which 
the  brewer  can  work. 

10176.  Obviously  there  is  no  reason  why,  if  such  a 
limit  can  be  secured  with  a  reasonable  degree  of  care, 
that  limit  should  be  raised  ? — I  do  not  see  any  reason. 

10177.  No  hardship  is  inflicted  upon  anybody? — ^We 

do  not  want  to  permit  him  to  be  slovenly,  or  say  that  he 
shall  do  anything  which  is  not  practical.  And  there- 
fore I  suggest  a  limit  which  I  know  can  be  practically 
reached. 

10178.  Is  it  those  ideas  which  have  led  you  to  suggest 
the  limit  of  1-lOOth  of  a  grain  ? — Yes  ;  and  one  other 
— that  the  smallest  quantity  of  arsenic  which  has  been 
in  beer  to  which  injurious  effects  have  been  rightly  or 
wrongly  attributed  was,  I  think,  double  the  quantity. 
Therefore  I  think  from  that  point  of  view  I  would  be 
on  the  safe  side. 


Object  of 
destroying 
organic 
matter. 


10179.  I  think  you  told  us  on  the  last  occasion  you 
appeared  here,  that  in  your  opinion  the  mere  presence 
of  the  organic  matter  in  the  beer  does  not  necessarily 
interfere  with  the  recognition  of  the  arsenic  in  beer  ?• — 
No.  In  most  cases  the  tests  made,  with  and  without 
destruction  of  the  organic  matter,  give  the  same  results, 
not  in  all. 

10180.  As  a  rule,  the  presence  of  the  organic  matter 
does  not  inhibit,  as  it  were,  the  manifestation  of  the 
arsenic  test  ? — No,  it  does  not. 

10181.  And  your  only  reason,  therefore,  in  destroying 
the  organic  matter,  in  the  case  of  having  to  take  large 
quantities  of  beer,  is  not  because  the  organic  matter 
inhibited  the  formation  of  the  arseniuretted  hydrogen, 
but  it  was  an  inconvenient  thing  to  have  in  the  ap- 
paratus ? — Yes  ;  that  is  one  reason. 

Should  be         10182.  It  rendered  the  solution,  I  understand,  vis- 
dons  if  sul-     cous,  and   difficult   to  deal   with  ? — Yes ;   there  is  a 
phuric  acid  ia  difference  in  the  working  of  the  process  without  de- 
used,  struction  of  organic  matter,  according  to  whether  you 
use  hydrochloric  acid  or  sulphuric  acid.    When  you 
use  sulphuric  acid  it  is  better  to  destroy  the  ore-anic 
matter. 

10183.  In  tlie  method  prescribed  by  the  Committee, 

does  the  examination  of  wort  show  any  difficulty?— 
No. 

10184.  As  you  prepare  your  worts  they  are  strongly 
acidulated,  are  not  they?: — \  not  think  so.  We 
have  made  worts  from  sugar  solutions,  and  so  on,  for 
testing. 

10185.  I  am  talking  rather  of  malt  worts  ?— I  have 
not  any  experience  of  malt  worts  taken  from  the 
breweiy.  I  believe  my  friend  Mr.  Chapman  will  have 
experience  of  that. 


Mr. 

0.  Hehnc, 

13  June  19i 
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10186.  (Dr.  Whitelegge.)  Do  you  think  of  1-lOOth  of  a 
grain  per  gallon  as  being  a  standard  for  the  guidance  of 
the  analyst  or  as  the  legal  standard  ? — As  s,  legal  stand- 
ard by  which  the  analy.st  would  have  to  be  guided. 

10187.  You  say  that  the  intelligent  operator  ought  to 
have  the  responsibility  of  passing  or  rejecting  samples, 
knowing  exactly  how  much  arsenic  is  present.  If  the 
standard  was  fixed  at  1-lOOth  of  a  grain  do  you  con- 
template any  further  discretion  for  him  than  saying 
whether  there  was  more  or  less  than  1-lOOth? — I  think 
so. 

10188.  What  would  that  further  discretion  be? — I 
would  myself  not  like  to  report  against  anything  which 
is  so  little  larger  than  1-lOOth  as  to'  lie  within  the  limits 
of  experimental  error. 

10189.  If  you  find  l-90th  ? — I  would  almost  certainly,  and  pass 
whatever  the  law  might  say,  pass  it.    I  would  probably  slight  in 
say  l-90th  is  so  near  to  1-lOOth  that  in  my  second  ex-  fringement 
periment  I  might  find  l-95th  or  l-105th.      W^iatever  '^^  standarc 
limit  the  Commission  or  the  law  lays  down,  the  operat- 
ing analyst  must  ha,ve  some  discretion. 

10190.  Is  it  not  the  practice  of  analysts  in  giving 
certificates  to  local  authorities  to  have  some  margin  of 
that  kind  ?— Plainly. 

10191.  The  "  discretion  "  only  amounts  to  this,  that 
you  would  not  think  it  right  to  prosecute  on  anything 
m\y  slightly  exceeding  a  given  standard,  partly  because 
it  is  so  near,  and  also  by  reason  of  the  experimentat 
error  which  has  to  be  taken  into^  account  ? — Quite  so, 

10192.  So  that  if  we  find  1-lOOth  of  a  grain  the  lowest 
amount  to  be  regarded  sts  toxic,  we  mu,st  fix  our  legal 
standard  at  something  considerably  higher,  must  not. 
we? — Do  you  mean  more  severe? 

10193.  Yes  ? — It  would  be  a  small  matter.  Whatever 
limit  you  may  lay  down,  there  will  be  some  discretion 
of  that  kind.  The  1-lOOth  is  so  severe,  I  think,  that 
you  might  well  allow  a  small  divergence  from  that. 

10194.  I  only  want  to  be  clear  that  in  practice  it  would 

not  work  out  as  a  rigid  exclusion  of  all  beer  containing 
as  much  as  1-lOOth  ? — ^I  do  not  think  it  oughv  to,  not  for 
prosecution.  Exclusion  means,  of  course,  criminal 
prosecution,  I  take  it,  and  I  would  not  like  to  take  that 
responsibility.  I  would  rather  use  this  as  a  guide  to 
the  brewer,  telling  him  he  must  work  down  to  1-lOOti, 
but  I  would  not  wish  to  clap  him  into  gaol. 

10195.  You  suggest  that  the  analysts  must  decide 
whether  the  margin  is  or  is  not  of  that  kind? — He  has 
naturally  "nothing  to  do  with  the  prosecutions,  but  sup 
posing  I  found  l-90th,  straining  the  regulations  to  some 
extent,  I  might  report  that  as  containing  1-lOOth.  The 
Police  Committee,  or  whoever  it  is  who  has  to  deal  with 
those  oases,  decides  what  excess  shall  subject  the  offen- 
der to  a  prosecution. 

10196.  Do  you  adopt  a  practice  of  that  kind  in  dealing 
with  other  foods  ? — ^Yes,  certainly  ;  there  is  a  limit  fixed 
by  law  for  the  strength  of  spirits,  25  per  cent,  under 
proof.  If  I  find  it  25.3  under  proof,  without  any  scruple 
whatever,  I  report  that  as  being  25  under  proof.  It  i.s 
so  near  to  the  limit,  of  error  that  there  would  be  no 
object  served  in  straining  the  law  in  that  way.  A 
limit  has  been  laid  down  by  the  Board  of  Agriculture 
as  to  the  amount  of  water  in  butter,  16  per  cent.,  a 
reasonable  limit.  If  I  find  16.1  or  16.2  I  should  not  say 
a  word  about  it. 

10197.  In  what  terms  would  you  report  in  such  a  case  ? 
— That  it  complies  with  the  law. 

10198.  Is  that  the  practice  amongst  the  analysts  gener- 
ally ? — I  believe  so. 

10199.  Is  there  any  understanding  amongst  public 
analysts  as  to  the  extent  to  which  that  discretion  goes  ? 
—No. 

10200.  If  that  is  the  practice,  does  it  need  any  special 
authority  in  the  case  of  the  suggested  standard  fox  beer? 
—No. 

10201.  If  it  is  already  the  existing  practice  as  regards 
water  in  butter,  for  example  ? — do  not  know  that  it  is 
an  understood  practice.  I  tliihk  every  man  who  has  to 
deal  with  a  practical  problem  must  allow  some  latitude 
for  variation. 

10202.  In  practice  I  agree  with  you  that  some  such  lati 
tude  is  always  allowed,  and  in  my  experience  it  has  been 
allowed  by  the  local  authority  and  their  legal  advisers  ? 
—Supposing  I  found  16.01  or  16.001  of  water  in  butter, 
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or  as  many  ©"s  as  you  like,  would  I,  as  the  adviser  of 
hnci:   the  local  authority  be  justified  in  condemning  such  a 
sample,  or  would  I  be  justified  in  expecting  discretion 
1902.  from  the  local  authority  to  know  what  all  these  Cs 
-       mean  ?     I,  as  an  intelligent  officer,  must  take  the 
responsibility,  and  I  do  take  that  responsibility  upon 
myself. 

ions  to  10203.  I  do  not  think  we  need  discuss  it  in  detail,  but 
I  suggest  to  you  that  there  is  an  alternative,  that  iii- 
rqiort  stead  of  baying  that  it  is  within  the  standard  limit,  it 
cases,  woidd  be  pos.sible  to  give  the  precise  result  as  you 
found  it  with  any  advice  to  the  local  authority  that 
might  be  proper,  verbal  or  writteu  advice  ? — Verbal  and 
written  advice  is  often  resented  by  local  autliorities. 
They  say  it  is  my  business  to  report.  If  it  is  a  question 
of  a  slight  deviation  from  the  thing  the  labour  involved 
would  be  great.  I  should  have  to  make  many  tests 
instead  of  one,  two,  or  three,  on  the  average;  I  should 
have  to  go  to  endless  trouble  for  no  object  whatever.  If 
you  said  that  1-lOOth  .should  be  the  limit,  the  officer 
must  have  some  discretionary  limit. 

10204.  He  must  read  the  1-lOOth  as  meaning  possilily 
l-90th  P — He  must  know  best  how  near  he  can  estimate 
it.  Probably  two  men  would  have  a  different  colori- 
metrio  limit  of  error.  All  these  determinations,  like  the 
estimation  of  ammonia  in  water,  are  only  correct,  say, 
to  10  per  cent. 

10205.  Then  the  decision  of  the  analyst  in  regard  to 
a  given  result,  showing  an  apparent  excess  over  the 
legal  standard,  would  depend  upon  his  estimate  of  the 
accuracy  of  his  own  manipulation  of  that  particular 
process  P — Yes,  every  colorimetrie  process  is  so. 

10206.  Do  the  local  authorities  from  whom  you  re- 
ceived samples  continue  to  send  you  samples  of  beer 
now  7 — No,  I  do  not  think  they  do. 

10207.  You  say  very  few  now  ? — Very  few  from  the 
local  authorities. 

10208.  You  told  us  when  you  were  last  here  that  you 
had  met  with  arsenic  in  some  other  food  substances  P — 
Yes,  quite  lately  I  met  arsenic  in  small  quantities  in 
sugar  which  had  not  been  treated  with  acid  at  all.  I 
liave  also  met  it  in  German  beet  sugar  which  had  been 
obviously  not  treated  with  acid.  These  sugars  are  re- 
covered from  the  lime  or  strontia  compoimds  by  car- 
bonic acid,  and  if  the  carbonic  acid  is  obtained  from 
fuel  which  is  arsenical,  the  sugar  becomes  arsenical. 
The  sugar  used  for  brewing  or  treacle  making  thus  be- 
comes slightly  arsenical. 

10209.  Could  you  say  how  much  was  found  in  these 
samples  of  sugar  ? — I  would  not  like  to  be  definite,  but 
it  was  about  1-lOOtli  of  a  grain  per  lb.    I  will  look  it  up. 

10210.  Can  you  mention  any  other  substances  besides 
sugar  in  which  you  have  lately  found  arsenic  1 — No,  I 
cannot ;  in  a  good  many  mineral  colours  which  go  into 
confectionery  I  found  it  in  some  cases.  I  have  lately 
found  it  in  oxide  of  manganese,  which  is  used  for  the 
same  purpose. 

10211.  In  considerable  amount? — Yes,  1-lOtli  of  a 
gramme  gave  a  very  dense  mirror. 
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10212.  With  regard  to  the  destruction  of  organic  mat- 
ter,  I  am  not  quite  clear  whether  as  regards  beer  you  , 
recommend  that  the  organic  matter  should  be  destroyed      Jm'e  1902. 
if  hydrochloric  acid  be  used  instead  of  sulphuric  acid? 
—Not  in  fresh  beer.  Organic 
-inniT   IT      t  ^  ■  matter  of 

10^210.  lou  leave  that  as  an  alternative  to  the  diS'  stale  beer 
cretion  of  the  analyst  ? — Yes.  should  be 

10214.  You  do  not  find  it  makes  any  difference  in  prac-  destroyed, 
tice? — Not  when  operating  on  fresh  beer.    If  the  beer 

gets  very  stale  sometimes  the  arsenic  does  not  seem  to 
evolve  in  direct  testing.  Some  time  ago  I  tested  a 
sample  of  beer  which  had  been  made  up  for  the  purpose 
of  testing  by  the  committee,  and  I  could  not  find  any 
ar.senic  after  it  had  been  some  months  old  by  direct 
testing,  whilst  my  friend,  Mr.  Chapman,  destroyed  the 
organic  matter  of  the  same  sample,  and  foimd  what  had 
been  added.  The  arsenic  had  n|ot  gone  &&  I  had 
suspected. 

10215.  Was  there  frothing? — I  do  not  think  so. 

10216.  The  destruction  of  the  organic  matter  had 
another  object  in  that  case  than  the  prevention  ol 
frothing  ? — Yes.  It  has  an  object  in  some  cases  when 
there  is  frothing  ;  or  if  the  direct  marsliing  is  impoa- 
sible,  you  have  to  destroy  it. 

10217.  But  there  are  otlier  reasons  I  understand  ? — If 
a  beer  had  to  be  kept  for  some  length  of  time  for  the 
purpose  of  a  law  case  or  a  prosecution,  I  would  destroy 
its  organic  matter  if  it  has  become  a  month  or  so  old. 

10218.  As  a  matter  of  routine,  frothing  or  no  froth- 
ing ? — Yes. 

10219.  {Professor  Thorpe.)  That  is  on  account  of  the  Baer  does  not 
presence  of  possible  moulds  in  the  beer? — Quite  so.    I  ''^''^ 

do  not  know  what  the  explanation  is.    At  that  time  I  kee^iliiu^but 

thought  that  the  arsenic  absolutely  went  atway  on  keep-  ^^^^ 

ing  the  beer,  but  I  have  no  reason  to  think  it  do€»6  now.  yield  it  to 

It  becomes  convertt^l  into  a  form  which  is  not  amenabla  test, 

to  the  test. 

10220.  {Dr.  JVhitelegge.)  If  due  entirely  to  the  action 
of  a  mould  that  would  mean  some  volatilisation? — Not 
necessarily  ;  only  certain  moulds  evolve  volatile  arsenical 
compounds  which  have  a  powerful  smell.    I  did  not 
observe  any  such  smell.    I  imagine  that  arsenic  goas  being  in 
into  an  organic  form,  replaces  a  trace  of  the  phosphorous,  some  organic 
etc.,  in  which  it  would  not  be  discoverable  without  form, 
destruction. 

10221.  {Professor  Thorpe.)  In  other  words,  I  presume 
you  mean  that  the  mould  secretes  the  arsenic  very 
much  as  the  yeast  does? — Quite  so — not  secretes,  assimi- 
lates it. 

10222.  I  mean  assimilates  it? — Yes. 

10223.  Withdraws  it  from  solution? — ^Yes 

10224.  (Dr.  Whitelegge.)  You  suggest  that  it  not  only 
withdraws  it  from  solution,  but  converts  it  into  organic 
forms  ? — I  think  so. 

10225.  So  that  j'ou  do  not  think  of  the  oxidation  of 
the  organic  matter  as  merely  causing  destruction  of  the 
yeast  substance  or  the  mould  substance  which  hides  the 
arsenic  ? — That  might  be  one  of  the  reasons,  but  it 
would  also  break  down  any  organic  arsenic  compound, 
if  there  be  any. 


1.  C. 

nan. 


Mr.  Alfred  C.  Chapmax,  called :  and  Examined. 


Mr.  A.  C. 
Chapman,. 


of 

;  Com 
of 

ps  of 
nal. 
ein. 


10226.  {Chairman.)  You  are  an  analytical  and  con- 
sulting chemist  practising  in  the  City  of  London,  a 
Fellow  of  the  Institute  of  Chemistry,  and  one  of  the 
lion,  secretaries  (jf  the  Society  of  Public  Analysts? — 
Yes. 

10227.  You  formerly  occu^pied  for  severail  yecirs  a 
position  of  senior  Demonstrator  of  Applied  Chemistiy 
at  University  College,  Lundun  ;  you  are  also  a  Fellow 
of  the  CJhemical  Societies  of  London  and  Berlin,  and 
a  member  of  various  technical  societies  and  institutes  ; 
you  hold  the  position  of  analyst  and  scientific  adviser 
to  a  number  of  well-known  breweries  in  this  country, 
and  have  for  a  period  of  more  than  15  years  devoted  a 
very  considerable  amount  of  study  and  attention  to 
brewing  and  the  allied  industries,  both  in  their  prac- 
tical and  in  their  scientific  aspects  ? — That  is  so. 

10228.  In  conjuntettibn.  wifli  Mr.  Hehner,  you  repre- 
sent the  Society  of  Public  Analysts  before  this  Commis- 
sion ? — Yes,  that  is  so.  At  the  beginning  of  May,  1902, 
a  letter  was  received  from  the  Secretary  to  the  Pioyal 
Commission,  asking  for  information  in  regard  to  the 
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extent  to  which  the  method  prescribed  by  the  Joint 

Committee  of  the  Society  of  Chemical  Industry  and 

of  the  Society  of  Public  Analysts  had  been  adopted, 

and  with  what  results.    For  the  pur2:)ose  of  obtaining 

this  information,  the   Secretaries  of  the   Society  of 

l*ublic  Analysts  were  instructed  to  address  a  circular 

letter  to  all  the  members  of  the  society,  and  on  May  7th  riplnions  of 

such  a  lettei'  was  sent  out  in  the  following  terms  :  niembers 

-r,       .,•  obtained. 
Dear  Sir, 

The  Secretary  of  the  Royal  Commission  on 
Arsenical  Poisoning  has  expressed  the  desire  of 
the  Commission  to  know  to  what  extent  the  method 
of  testing  for,  and  estimating  minute  traces  of, 
arsenic  prescribed  by  the  -loint  Committee  of  the 
Society  of  Chemical  Industry  and  of  the  Society 
of  Puljlic  Analysts  has  been  adopted,  and  with 
what  results.  We  should  feel  obliged,  therefore, 
if  you  would  reply  ronrisely  and  brieflj'  to  the 
questions  contained  on  the  appended  slip,  return- 
ing the  same  to  us  in  the  enclosed  envelope  at 
your  eariie?fr  convenience. 

L  2 
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ROYAL  COMMISSION  ON  ARSENICAIi  POISONING  : 


Mr  A.  C.  ^  meeting  ot  the  society'-  will  be  held  on  Wed- 

I  Chapman.  nesday,  May  21st,  at  eight  o'clock,  at  the  Chemical 

  Society's  rooms,  Burlington  House,  to  discuss  the 

13  June  190  i.  details  of  the  report,  and  it  is  hoped  that  you  may 
  find  it  convenient  to  be  present. 

We  are,  Dear  Sir, 

Yours  faithfully, 
Edtvaed  J.  Bevan  ) 
Alfked  C  Chapman 

The  questions  alluded  to  in  this  letter  were  four  in 
number,  and  were  as  follows  : 

(1)  Have  you  used  this  method,  and  if  so,  to  what 

extent  ? 

(2)  Have  3"ou  found  it  advantageous,  and  do  you 

consider  it  preferable  to  other  methods  ? 

(3)  Have  you  met  vpith  any,  and  if  so,  what,  difE- 

ciilties  ? 

(4)  Have  you  any  suggestions  to  offer  with  regard 

to  the  better  working  of  the  method  ? 

Replies  To  this  letter  145  replies  have  been  received.  Below 

analysed.        I  give  an  analysis  of  these  replies,  which  I  think  will 

supply  the  Commission  with  the  information  for  which 

they  have  asked. 

Total  number  of  replies  received       .       -       -  145 

(a)  Have  not  tried  the  method      -       -  55 

(b)  Have   tried  the  method  to  a  very 

limited  extent,  and  do  not  care  to 
express  an  opinion        -       -       -  12 

(c)  Prefer  it  to  other  methods,  and  are 

quite  satisfied  with  it.  Have  expe- 
rienced no  particular  difficulties, 
and  make  no  suggestions     -       -  34 

(d)  Have  tried  the  method,  and  consider 

it  the  best.  Have  met  with  diffi- 
culties, but  do  not  make  any  sug- 
gestions  19 

(<>)  Have  tried  the  method,  consider  it  the 
best,  but  suggest  slight  modifica- 
tions of  procedui'e  -       -       -       -  16 

(F)  Do  not  consider  it  pr  jferable  to  other 

methods  6 

(g)  Doubtful  3 

—  145 

In  reference  to  (a)  it  must  be  remembered  that  very 
many  of  our  members  are  engaged  in  work  (e.g.,  metal- 
lurgical, mineral  analysis,  etc.)  which  does  not  render 
it  necessary  for  them  to  test  for  minute  traces  of 
arsenic.  This  also,  doubtless,  accounts  for  the  fact 
that  a  larger  number  of  replies  have  not  been  received. 

In  regard  to  (c)  I  may  add  that  of  the  34,  16  tried 
the  method  extensively,  14  to  a  limited  extent,  while  4 
give  no  information  on  this  point. 

The  most  common  difficulty  which  those  included 
under  (d)  have  experienced  has  been  that  of  obtaining 
pure  acids  and  pure  and  sensitive  zinc.  Several,  how- 
ever, refer  to  the  difficulty  of  obtaining  uniform  mirrors 
as  well  as  the  frothing  in  the  case  of  certain  organic 
liquids. 

The  suggestions  s^ade  by  the  16  members  included 
in  class  (e)  are,  as  a  rule,  of  a  very  trivial  character, 
and  do  not  amount  to  anything  more  thaii  a  preference 
for  a  vertical  to  a  horizontal  chloride  of  calcium  tube, 
to  cotton-wool  soaked  in  lead  acetate  solution  rather 
than  paper,  or  to  some  particular  means  for  regulating 
the  heating  of  the  "  combustion  "  tube.     One  member 
prefers  an  electrolytic  method  for  tlie  production  of 
hydrogen,  and  a  few  others  suggest  the  addition  of 
cuprous  chloride,  a  trace  of  a  ferric  salt,  or  a  few 
drops  of  copper  sulphate  or  of  platinum  chloride.  In 
regard  to  the  use  of  solutions  of  certain  metallic  salts 
for  the  purpose  of  facilitating  the  evolution  of  h^^dro- 
gen,  I  may  say  that  I  hiave  made  a  few  experiment-s 
which  I  think  throw  light  upon  the  retention  of  arsenic, 
which  is  generally  recognised  to  result  from  this  prac- 
tice.   These  are  briefly  referred  to  below. 
Olijectors.         Of  the  members  who  are  unfavourable,  one  prefers 
a  m-odification  of  Gutzeit's  method,  one  prefers  his  own 
modification  of  the  Marsh-Berzelius   method  (which 
does  not  appeaj-  to  differ  in  any  essential  point  from 
that  suggested  by  th©  joint  committee),  one  condemns 
it  in  general  terms,  but  adds  that  "  in  certain  cases  it 
is  the  best  available  method,"  whilst  a  fourth  prefers 
Reinsch's  method  for  qualitative  work,  and  suggests 
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that  "  a  standard  gravimetric  process  should  be  sub- 
stituted "  for  the  Committee  method.  One  mem.ber 
gives  no  reason  for  his  objection  to  the  process,  whilst 
the  sixth  member  says,  "  My  slight  experience  leads 
me  to  prefer  other  methods,"  a  preference  which  appears 
to  be  due  to  his  difficulty  in  obtaining  comparable 
mirrors.  From  the  above  analysis  it  will  be  seen  that 
out  of  75  members  of  the  society  who  have  had  suffi- 
cient experience  of  the  method  to  justify  them  in  ex- 
pressing an  opinion,  69  (or  92  per  cent.)  consider  it 
superior  to  other  methods  for  the  detection  and  esti- 
mation of  minute  traces  of  arsenic. 

10229.  Y'ou  tel  us  ifchiai,  on©  member  preiferred  an 
electrolytic  method  for  the  production  of  hydrogen? 
— Yes  ;  and  that  is  the  gentleman  to  whom  reference 
has  been  already  made,  the  public  analyst  for  Notting- 
ham. 

10230.  Have  you  examdnedi  his  P'TOcess? — I  have  not 
examined  his  process  precisely  as  he  carric?  it  out,  but 
I  have  made  a  number  of  experiments  in  connection 
with  electrolytic  methods,  and  my  results  h  ive  tiot  been 
satisfactory. 

10231.  The  puiblic  amlysit  in  Nottingham  did  get 
satisfactory  results  ? — ^So  I  presume  ;  but  I  do  not  know 
to  what  exterbt  he  was  able  to  detect  traces  of  arsenic. 
I  do  not  know  what  minute  quantities  he  could  de- 
tect, and  with  what  degi'ee  of  certainty.  In  fact,  I 
have  had  no  detailed  account  of  the  process  as  he 
caiTies  it  out,  nor  of  his  results. 

10232.  A  slight  account  of  his  process  hias  teem 
handed  to  the  Comimission,  and  he  considers  it  quite 
satisfactoiy  ;  but  he  has  not  given  any  details  as  to 
the  degree  of  minuteness  to  which  the  method  is  ap- 
plicabie.  That  method,  if  successful,  has  the  great 
advantage  of  doing  away  with  the  zinc? — Doubtless. 

10233.  And  also  of  being  very  simpile — a  much 
simpler  affair  in  the  cell  containing  the  suhstanoe? — 
Possibly. 

10234.  And,  if  successful,  less  liialble  to  erroir  tChirough 
uncertainty  in  respect  to  the  zinc? — Quite  so  ;  but,  of 
course,  other  errors  may  come  in  in  that  case,  due 
to  slight  differences  of  conditions.  It  miglit  be  more 
difficult  with  a  purely  electrolytic  method  to  regu- 
late the  conditions  within  the  Jiarrow  limits  found  to 
be  necessary  for  the  succeiss  of  the  process.  I  can 
only  speak  from  my  own  experiments,  which  have 
not  been  very  numerous,  but  have  not  been  very 
successful. 

10235.  It  miig^lit  be  difficult,  buit  it  is  possible  that 
it  might  be  ultimately  found  easy  to  regulate?  It  is 
quite  possible. 

10236.  Your  dDlIeague,   Mir.   Hehner,  had  dealt,  in  Insensitive 
hie  evidence,  with  various  questions  of  analytical  pro-  zinc, 
cedure  about  which  we  desired    information.  You 
have  yourself  made  some  experiments  throwing  some 
light  on  the  question  of  the  inisensitiveness  of  certain 
samples  of  zinc  ? — ^I  have.      I  was  not  the  first  to 
whom  this  occurred.    It  has  been  suiggested  a  great 
many  times  that  the  question  of  the  insensitiveness 
f>f  zinc  might  be  possibly  due  tO'  the  presence  in  the 
Einc  of  certain  elements  far  removed  from  zinc,  in 
tli-e  electro-chemical  series,  which  might  give  rise  to 
currents,  which  would  be  sufficient  to  cause  the  de- 
position of  elementary  arseuic,  rather  than  its  evolu- 
tion, in  the  form  of  arseniuretted  hydrogen.    In  order 
to  ascertain  whether  tliere  was,  in  fact,  any  founda- 
tion for  this,  or  whether  it  could  he  experimentally 
demonstrated,  I  took  some  zinc  which  was  highly  sen- 
sitive.— that  is  to  say,  which  would  with  absolute  cer- 
tainty and   ease   show   l-500th  of  a  milligramme  of 
arsenious  oxide — and   spotted    this    sensitive   zinc  in 
places  with  inietallic  platinum  by  putting  on  platinum 
salt,  or  metallic  silver,  or  metallic  copper.    I  found 
fcha.t  when  the  Marsh-Bei-zelius  process  was  used  with 
the  spotted  zinc,  instead  of  the  ordinary  zinc,  there 
was  a  reduction  in  the  amount  of  arsenic  obtained. 
Tlie    spotted    zinc    gave    in    each    case  appreciably 
smaller   mirrors.    I    am   not   prepared    to    say  the 
explanation  I  have  suggested  is  the  exact  one,  but.  at 
any  rate,  those  are  the  aotual  facts,  and  I  think  they 
are  suggestive.    I  may  just  show  you  the  tubes  which 
illustrate  that  point.    The  first  four  were  made  with 
l-200th  of  a  milligramme,  and  the  last  three  with 
l-500th,    and   in   that    case    you   see   the  platinum 
has  kept  the  whole  of  it  back,  while  the  copper  has 
kept  back  very  nearly  the  whole  of  it. 

10237.  In  what  quantity  ?—iIia  ahmi  30  or  40  cuibic 
centimetres  Of  liquid  in  the  Marsh  flask. 
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4,  C.  10238.  What  would  the  l-200th  of  a  milligramme 
man.  correspond  to  in  respect  to  grains  per  gallon  ?  In  fonr 
—  cases  you  had  l-200th  of  a  milligramme  present  in 
e  1902.  tlie  solution  ?— Yes. 

10239.  How  many  cufcic  centimetres  of  soluition  in 
those  cases  ? — About  40  cubic  centimetres  altogether 
■ — the  total  liquid  in  the  flask. 

10240.  In  the  three  cases  of  l-500th  of  a  milligramme, 
did  you  have  aibout  tJie  same  quantity  of  liquid? — 
Yes,  about  40  or  50  cubic  centimetres. 

10241.  Did  you  measure  the  quantity  aoourately? — 
No  ;  it  was  about  50  cubic  centimetres. 

10242.  The  zinc  spotted  witlh  piMiiium  gives,  per- 
haps, a  rather  fainter  mirror  compared  witli  zinc 
spotted  with  silver  ? — Yes,  less  arsenic  came  out  tJian 
with  silver. 

10243.  Whieai  the  zinc  Vfas  sipotrtied  wdfbh  ooipper  tlie 
mirror  was  slightly  stronger  than  when  spotted  with 
silver  ? — Possibly ;  but  that,  of  course,  would  be 
probably  within  the  limits  of  experimental  error. 

10244.  You  would  scaTcely  reckon  it  a  diffexenice  ? — 
I  should  be  scarcely  inclined  to  call  that  a  difference. 

10245.  Thm  the  umsipatted  zinc  gave  a  slightly 
stronger  mirror  than  tlie  others  ? — Yes. 

10246.  Those  were  all  with  l-200th  of  a  milligramme  ? 
—Yes. 

10247.  Now  tate  the  three  oases  of  l-500th  oi  a  mil- 
ligramme. The  zinc  spotted  with  platinum  and  the 
zinc  spotted  with  copper  gave  nearly  equal  mirrors  ? 
— This  light  is  not  very  good,  but  I  think  you  will 
find  that  the  platinum-spotted  mirror  is  less  than  the 
copper. 

10248.  The  mirror  produced  when  the  zhxc  was 
spotted  with  platinum  is  very  slightly  stronger  tlian 
when  it  was  spotted  with  copper  ? — The  top  one  is 
Ihe  platinum  one,  which  is  veiy  nearly  free — there  is 
scarcely  any  mirror  there. 
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10249.  With  unspotted  zinc  the  mirror  was  stronger 
ilia-n.  either  of  the  others  ? — Yes.  May  I  be  allowed 
to  say  one  thing  iji  reference  to  this,  that  the  point 
of  these  experiments  is  rather  to  show  the  inadvisa- 
bility  of  ad'o^pting  the  suggestion  made  by  a  few  of 
our  members  who  replied  t«  our  questions.  It  shows 
the  inadvisability  of  adding  either  platinum  chloride 
or  copper  sulphate  or  any  other  metallic  salt  to  the 
Marsh  flask  for  the  purpose  of  increasing  the  evolu- 
tion of  the  ga«. 

10250.  I  ventured  to  make  the  same  suggestion  to 
Mr.  Hehner,  and  he  gave  an  answer  quite  conformable 
to  the  effect  you  have  mentioned.  The  behaviour  of 
some  samples  of  arseuic-free  zino  seems  to  be  ofv- 
pricious  and  uncertain  ? — That  is  so.  I  venture  to 
think,  possibly,  that  these  experiments  throw  some 
liglit  upon  that  behaviooir. 

10251.  Yooi  tliin'h  tliat  these  experiments  show  that 
the  capriciousness  may  have  been  due  to  the  presence 
of  metallic  and  other  impurities  in  the  zinc? — I  do. 

10262.  Db  you  ithink  that  those  agearts,  setting  up 

powerful   galvanic  currents  locally,   might  sutfice  to 

oause  arsenic  to  be  deposited  from  solution  in  an 
elementary  condition  ? — I  thinik  it  possible. 

10253.  You  are  afraiid  that  the  pure  eleotroly^tic  pro- 
cess, such  as  the  public  analyst  at  Nottingham  fol- 
lowed, might  be  liable  to  that  fault? — I  think  it  quite 
likely. 

10254.  Did  he  give  some  e^ndence  before  yuur  oom- 
mitree?--He  was  one  of  our  memhers  who  replied  to 
the  circular  letter  which  we  sent  out  asking  for  in- 
formation. 

10255.  Has  his  method  been  considered  by  the  ooni- 
mittee? — We  have  bad  no  evidence  witli  I'egard  to  his 
method  put  before  us. 

10256.  He  sent  a  min'or  with  the  description  of  hiijs 
method.  You  would  consider  that  his  method  ought 
to  be  carefully  examined  and  repeated  ?— Yes. 

10257.  It  would  he  ri^'M  to  exaanine  into  it? — ^Mbst 
emphatically. 

10258.  And  to  repea/t  iit.,  and  fiiid  iwhethcfr  it  dloas 
giv?  the  full  strength  of  mirror  that  can  be  ha.d  by 
the  zinc  process? — Most  certainly  it  ought  to  be  in- 
quired into. 


10259.  If  it  gives  as  strong  a  mirror  with  the  same    Mr.  A.  C. 
quantity  of  arsenic  in  the  substance  as  the  zinc  pro-  Chapman. 
i-'s-  gives,  then  you  would   think  it  might  be  con-  -  _^ 
si(ified  for  adoption  in  preference  to  the  zinc  process?  13  June  190:.. 
— Precisely,  unless    it    happened  to  he  much  more 
laboriotis  in  execution. 

10260.  Wflnat  propoirltion  of  public  amallysts  are  mem- 
bers of  the  Society  of  Pubiic  Analysts?— I  cannot 
give  you  the  exact  number  ;  but  we  have  about  300 
members,  and  of  those  300  about  88,  I  believe,  are 
public  analysts. 

10261.  I  see  that  out  of  145  asked,  55  have  not  tried 
the  method,  and  12  have  tried  the  method  to  a  very 
limited  extent,  and  do  not  care  to  express  an.  opinion. 
Do  these  small  numbers  that  have  had  experience  with 
the  method  mean  that  public  analysts  largely  use 
other  methods,  or  does  it  mean  that  they  are  not  get- 
ting beer  to  test? — I  cannot  answer  that  definitely; 
but  I  presume  it  means  they  are  not  getting  beer  to 
test.  I  think  my  friend,  Mr.  Hehner,  gave  some  evi- 
dence on  that  point — that  probably  public  analysts 
are  not  receiving  so  many  samples  now  as  formerly. 

10262.  Whlat  is  your  pradtice  with  regard  to   the  Destroys 
destruction  of  organic  matter?— I  destroy  the  organic  organic 

■      TT  matter  both 

matter  in  all  cases.  i,^^^. 

10263.  Bbth  in  beer  and  in  malll — 'Both  in  beer  and  malt, 
in  malt. 

10264.  If  you  diid  not  desitroy  the  organic  matter, 
would  the  Marsh  process  not  work  well  ? — -No.  I  am 
accustomed  to  use  sulphuric  acid,  and  when  using  sul- 
phuric acid  tlie  presence  of  organic  matter  does  most 
certainly,  as  Mr.  Hehner  has  said,  prevent  some  oi 
the  arsenic  from  being  obtained.    It  keeps  it  back. 

10265.  Then  the  sulphuric  acid  that  you  use  in  the  Uses  sul- 
proc/ess  would  not  he  sufficient  to  destroy  the  organic  P'-'"^^  '^^^^  ■ 
matter? — No;  that  is  destroyed,  first  of  all,  by  treat- 
ment with  strong  sulphuric  acid  and  nitric  acid. 

10266.  If  the  organic  matter  is  not  destroyed  the 
]\Iarsh-Berzelius  test  v/ould  be  still  applicable,  but 
liable  not  to  give  such  good  results? — ^^Vith  sulphuric 
acid  I  should  say  it  would  not  be  applicable  at  all 
in  very  many  cases.  With  hydrochloric  acid,  yes.  in 
many  cases. 

10267.  Where  would  the  failure  he? — The  a.rsenic 
would  not  come  out.  I  am  speaking,  of  course,  of 
very  minute  quantities. 


10268.  You  oonisider  that  these  very  minute  quan- 
tities are  forcibly  held  by  the  oraanic  compound,  and 
do  not  come  out  in  response  to  the  Marsh  test? — 1 
do  not  know  what  the  explanation  is,  bub  it  certainly 
is  a  fact  that  using  sulphuric  arid  in  the  presence 
of  organic  matter  one  does  not  get  by  any  means  the 
whole  of  the  arsenic.  In  some  cases  one  gets  a  very 
small  proportion  of  it. 

10269.  But  if  the  organic  compounds  are  all 
thoroughly  broken  down,  then  the  arsenic  does  re- 
spond to  the  Marsli  test? — Yes. 

10270.  DiO  you  know  whetlier  it  is  usual  Wiith  analysts 
generally  who  use  the  Reinsch  test  to  break  down 
the  organic  matter,  or  do  they  not  destroy  the  organic 
matter  ? — I  cannot  say  what  is  the  usual  practice.  I 
used  the  Reinsch  method  extensively  at  the  time  of  the 
Manchester  outbreak,  and  I  did  not  destroy  the  organic 
matter.    I  Reinsched  the  beer  directly. 

10271.  Witlh  the  Reinsch  it  is  not  so  necessary  to 
destroy  the  organic  matter  ? — ^I  'beUeve  not.  I  think 
I  shiuld  be  right  in  saying  that. 

10272.  Ais  a  brewea''s  cihemist,  you  accept  the  com-  a.s  lirewer's 
mittee's  method  as   a   good   one? — ^Most  certainly  I  chemist, 

do.  accepts  Com- 

10273.  But  you  would  not  be  unwilling  to  see  it  im-  "»ittee's  test, 
proved,  if  a  purely  electrolytic  method  could  improve 

it? — T  should  rejoice  to  see  any  improvement. 

10274.  Wli&lt  limit  do  you  find  it  practioaibJe  to  work  to 
in  respc.  t  of  the  quantity  of  arsenic  per  gallon  ? — ^In 

the  case  of  beer  I  should  say  one  could  certainly  detect  Its<lelicacy, 
l-400th  of  a  gi-ain  per  gallon  without  working  on  an 
unduly  large  quantity. 

10275.  (Dr.  Whitelegge.)  tliat  without  concentra- 
tion?— No,  in  this  ca.se  it  is  concentrated.  I  should 
destroy  ft".  &rganic  ma.tter.  and  have  a  emaller  volume 
of  liquid 
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Chapman.       10276.  (Chairman.)  As  adTised  by  you,  oiii  breWeirs 
13  June  1902.  produce  uniformly  beer  under  l-200tli  of  a  grain  of 
 arsenic  per  gallon  ? — I  should  say  yes. 

Beer  usually  10277.  You  oan  so  arrange  wiibh  brewers  ilia<t  you  ad- 
contains  vise  that  the  beer  shall  not  contain  more  than  l-200th 
less  of  a  grain  per  gallon  ?— I  can  say  that  of  tlie  very  lar^e 
than  l-_00th  proportion  of  the  samples  of  beer  submitted  to  me  by 
grain.  private  clients,  the  very  great  majority  do  not  contain 

anything  like  l-200th  of  a  grain  per  gallon,  but  mu(di 

less. 

10278.  Do  you  thimk  a  regulation  tihat  a  beer  shall  iwvt 
contain  more  than  l-200th  of  a  grain  per  gallon  would  ba 
workable,  as  a  rule? — think  that  would  err  on  the 
side  of  being  too.  severe. 

Official  limit  10279.  Would  you  think  that  a  conditdon  of  not  more 
of  1-lOOth  ^iian  1-lOOth  of  a  grain  per  gallon  would  be  too  severe  ? 
practieable  ^  ^^^^^ 

for  brewer,  •' 

10280.  Would  it  be  sufficiiesntly  severe  ? — That  is  purely 
a  medical  question.  So  far  as  the  analytical  procedure 
is  concerned,  it  would  not  by  any  means  be  severe,  nor 
as  regards  brewing  practice  would  it  be  too  severe.  I 
cannot  answer  with  regard  to  its  possible  effect  on 
health. 

10281.  It  wouJid  not  be  advisable  from  tihe  breiwers 
point  of  view  to  make  the  limit  as  far  as  l-200th? — No. 

Malt  usually     10282.  What  minimum  of  impxiriity  oan  you  secure  in 
less  than        the  case  of  malt?^ — had  perhaps  better  answer  that 
l-SOOtli.         question  by  giving  my  own  pe-XBonal  experience  of  the 
samples  of  malt  submitte-d  to  me  by  maltsters.  I  should 
say  that  tlie  very   large  majority  contain  less  than 
l-300th  of  a  grain  per  lb.  even  now. 

10283.  Woiuil'd  yoiu  say,  as  Mr.  Hehner  said,  that  malt 
might  be  secured  in  practic-e  with  no  more  than  l-500th 
of  a  grain  per  ]b.  ? — Yes.  My  own  experience  confi'rms 
that.    I  think  ]\Ir.  Hehner  was  quite  right. 

10284.  And  that  would  not  be  too  seveare  a  regmlattion 
in  respect  to  malt? — T  think  not. 

10285.  Do  you  ever  find  ansenic  in  glucose  or  invert 

sugar  now?! — In  in  vert  sugar  veiy  rarelj'  indeed;  in 
glucose  occasionally  in  imported  samples. 

10286.  How  mxtdh  do  you  sometimes  find  in  glucose 
now?^ — As  much  as  and  not  more  than  about  l-300th  of 
a  grain  to  the  lb. 

Glucose  less  10287.  Do  you  tliink  that  glucose  might  properly  be 
than  1 -300th  squired  to  contain  not  more  than  l-30Oth  of  a  grain  per 

lb.  ? — ^Most  certainly.    95  out  of  a  100  probably  eontaiu 

a  great  deal  less  than  that. 

10288.  It  would  be  quite  a  piaotSoaible  and  tolenaible 
limit  to  say  that  glucose  must  not  be  used  if  it  contains 
more  than  l-300th  of  a  grain  per  lb.  ? — 1  think  so. 

10289.  Do  yon  regaid  the  puffohase  of  malt  and  fuel 
on  a  guarantee  that  it  does  not  contain  more  than  & 
standard  limit  of  arsenic  to  be  a  j^racticable  and  satis- 
factory proposal  ? — Provided  a  reasonable  limit  was 
adopted,  I  think  it  would  be — 'I  mean  by  that,  providing 
the  limit  is  not  too  severe. 

Official  limit  10290.  {Sir  William  Church.)  Following  up  what  Lord 
should  be  Kelvin  has  been  just  asking,  are  you  in  favour  of  having 
imposed  on  standards  of  purity  for  the  materials  from  which  beer 
product,  not  is  brewed,  or  only  for  the  finished  product  ? — I  think  it 
on  ingre-  would  be  much  simpler  and  more  satisfactory  if  a  limit 
were  formally  fixed  for  the  finished  product  and  not  for 
the  constituent  materials. 


dients. 


10291.  And  that  you  iMnk  would  be  a  perfectly  sufii- 
cient  safeguard  for  the  public,  and  you  would  leave  it 
to  the  brewer  to  see  that  he  used  pure  mat4?rials  ? — 
Certainly. 

10292.  Witliout  having  any  standard  laid  down  by 
law  ? — Certainly. 

10293.  Might  I  ask  you  how  nuany  circulars  you  sent 
out? — -We  sent  circulars  to  all  the  members  of  tlie 
society,  about  300. 

10294.  I  see  you  have  received  answeirs,  pretty  com- 
plete answers  from  34,  and  from  19  who  have  also 
used  it,  and  from  16  and  6 — that  amounts  to  75.  You 
say  you  think  roughly  from  80  to  90  of  j^our  members 
are  public  analysts? — That  is  eo. 

Keplies  from      10295.  So  that  proljably  you  have  receiived  an'swers 
Society.         from  60  or  70  of  your  members  who  are  engaged  as  pub- 
lic analysts  ?— Pi-obably. 


10296.  Of  course  the  large  nuaniber  of  55  wiho  have  not  Mr.  A.  C. 
tried  the  methosl  are  probably  men  who  are  engaged  Chapman. 

in  mineralogical  and  other  work  which  has  nothing  to   • 

do  with  the  production  of  beer  1 — Quite  so.  13  Jane  190! 

10297.  And  probably  they  have  not  been  in  the  habit 
of  testing  those  organic  substances  for  arsenic? — That 
is  probably  the  explanation. 

10298.  So  tiluat  we  may  take  it  reallly  that  the  75  ans- 
wers you  have  received  exjoress  pretty  fully  the  views 
of  those  of  your  members  who  are  engaged  in  public 
analytical  work? — I  think  so. 

10299.  (Professor  Thorpe.)  I  should  like  to  have  in  Sensitiven«| 
some  greater  detail  the  experiments  you  made  as  to  the  of  zinc;  off( 
effect  of  adding  copper  and  platinum  and  silver  ? — May  *^  P'atini  ' 
I  tell  you  exactly  what  I  did.  I  took  the  ordinary  '^°PP 
Marsh  apparatus  such  as  is  described  in  the  Report,  and 
I  then  took  some  zinc,  which  I  knew  to  be  sensitive, 
which  I  knew  whenever  I  added  l-500th  of  a  milli- 
gramme of  arsenious  oxide  would  always  produce  a 
mirror  which  corresponded  with  that,  and,  therefore, 
the  zinc  did  not  retain  any  of  the  arsenic.  I  took  some 
of  the  same  zinc,  and  the  same  quantity,  and  put  on  to 
that  with  a  sharp  pointed  rod  very  minute  drops  of 
some  copper  salt,  or  silver  salt  or  platinum  salt,  and 
BO  got  minute  spots  of  the  metal  on  the  surface  of  the 
zinc.  That  was  thoroughly  washed  and  employed  in 
another  test  precisely  similar  to  the  one  that^gave  the 
l-500tb.  Those  tubes,  which  I  think  you  have  seen, 
ahow  the  amounts  of  arsenic,  the  depth  of  the  mirror 
obtained,  woi-king  with  the  zinc  so  spotted.  Whereas 
1- sooth  of  a  grain  came  out  fully  when  nothing  had  been 
(lone  to  the  zinc,  when  the  zinc  ha-d  bet  n  spoiled  witli 
these  metals  less  than  l-500th  ciune  out.  Platinum 
exercised  a  greater  inhibitory  effect,  and  retained  more 
of  the  arsenic  than  silver  or  copper.  So  noticeable  is 
it  that  in  the  case  of  the  l-500th  nothing  came  out  at 
all  with  platinum.    It  was  virtually  blank. 

10300.  I  think  you  gave  us  an  explanation  of  what  you 
imagined  TOnt  on.  You  think  the  arsenic  was  deposited 
as  arsenic  on  the  copper? — -I  venture  to  think  tTiat  is  a 
possible  explanation.  I  am  mailing  some  exijeriments, 
in  conjunction  with  my  friend,  Mr.  Hehner,  which  may 
throw  more  liglit  on  the  actual  cause.  I  put  these  ex- 
periments forward  for  what  they  are  worth,  as  showing 
the  inadvisability  of  adding  metallic  salts  to  the  Marsh 
apparatus  for  the  purpose  of  increasing  the  flow  of 
hydrogen. 

10301.  Do  thiose  comprehend  all  the  expeniments  you 
have  made  1 — Yes  ;  of  course,  I  have  made  other  experi- 
ments than  those  represented  by  the  tubes  I  have  shown 
you.  I  have  made  two  other  series  in  the  same  way 
with  similar  results.  One  series  which  I  did  not  pur- 
posely bring  with  me,  give  rather  more  striking  results 
than  those. 

10302.  The  idea  that  copper  migbt  under  certain  cir- 
cumstances act  detrimentally  would  occur  to  anybody 
who  investigated  the  'method.  It  occurred,  for  example, 
to  myself.  Assuming  I  was  using  a  substantial  quan- 
tity of  copper,  and  that  I  was  operating  in  hydrochloric 
acid  solution,  and  there  was  a  substantial  rise  of  tem- 
perature, I  might  be  unknowingly  Reinsching  the 
solution  ? — Precisely. 

10303.  I  wish  to  guard  against  the  possibility  of  that 
error.  I  may  say,  however,  that  Mr.  W.  Thomson,  of 
Manchester,  who  was  examined  here  some  little  time 
ago,  told  us  that  he  made  a  constant  practice  of  adding 
copper  salt  to  his  materials.  The  only  inhibiting  metal 
to  which  he  drew  our  attention  was  iron.  He  told  u9 
that  for  that  reason  he  frequently  found  it  impossible 
to  use  Brunner,  Mond's  zinc  on  account  of  the  relatively 
large  quantity  of  iron  it  contained.  Certainly  he  led 
us  to  believe  there  was  no  detrimental  effect  exerted  by 
copper  in  preventing  the  evolution  of  arsenluretterl 
hydrogen.  I  may  say  that  is  rather  our  own  experience 
in  thelaboratory.  I  did  not  really  know  tliat  this  ques- 
tion was  going  to  come  up,  but  I  have  brought  down  a 
series  of  tubes  placed  side  by  side,  showing  the  effect 
of  either  adding  or  withholding  copper  sulphate  to  beer 
containing  known  quantities  of  arsenic,  and  certainly 
cur  general  conclusion  is  that  copper  does  not  exercise 
anv  very  serious  detrimental  effect,  and  certainly  has, 
in  the  case  of  zinc  with  a  high  degree  of  purity,  natur- 
ally a  very  considerable  effect  in  promoting  the  evolu- 
tion of  hydrogen  ?— I  think  if  you  look  at  the  tubes  I 
have  brought  you  will  see  that  whilst  platinum  produces 
a  very  marked  effect,  copper  produces  only  a  very  slight 
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effect.  I  venture  to  think  it  is  quite  possible  that  thv 
amount  3f  effect  produced  would  depend  upon  the  dis- 
tance of  the  zinc  from  the  other  element  in  the  electro- 
lytic series. 

10304.  The  only  tube  which  shows  any  departure  hap- 
pens to  be  one  in  which  platinum  chloride  was  selected, 
but  as  regards  copper,  which  is  the  one  all  chemists  are 
inclined  to  adopt,  I  venture  to  think  the  analytical  evi- 
dence goes  to  show  there  is  no  very  serious  detrimental 
effect  ? — There  is  no  serious  effect,  but  probably  there 
is  an  effect  which  is  verv  sliarht. 


Mr.  A.  C. 
Chapman. 
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Have  you  made  anv  examination  of  wort?- 


By  your  methods  ? — Yes. 
I  mean  malt  worts? — Yes. 

10308.  Or  even  raw  grain  worts? — Malt  worts  in  a  few 
cases. 

10309.  Do  you  find  there  is  any  special  difficulty  in 
treating  those  by  what  I  may  call  the  Committee's 
method  ? — None  whatever.  Of  course  I  destroy  the  or- 
ganic matter. 

10310.  Is  that  your  invariable  practice? — i"es. 

10311.  In  that  case  you  would  have  nn  difficulty. 
You  have  never  made  experiments  without  destroy hii; 
the  organic  matter? — Not  in  the  case  of  worts,  but  m 
the  case  of  beers  and  malts  or  the  extract  of  malts. 

10312.  What  is  your  experience? — Using  sulphuric 
acid,  I  ciiuld  only  get  a  portion  of  the  arsenic  that  is 
obtaine  l  when  I  destroy  the  organic  matter. 

10313.  Do  you  meet  with  any  practical  difficulties  in 
the  way  of  excessive  frothing  of  the  material? — In  that 
case,  no.  By  malt  extracts  I  rather  mean  a  liquid 
extract  obtained  by  treating  the  whole  malt  with  acid, 
the  washing  of  the  malt,  as  it  were,  not  the  mashing  of 
it. 

10314.  Have  you  tried  to  make  a  malt  wort  as  a 
brewer  would  make  it,  simulating  the  process  of  the 
mash-tun,  and  putting  that  wort  into  your  apparatus  ? 
— I  have  never  done  that  directly. 

10315.  Are  you  familiar  with  the  interim  report  of 
the  Commission  ? — Yes. 

10316-  You  will  perhaps  remember  that  their  recom- 
mendation was  as  to  the  Board  of  Inland  Revenue, 
viz-,  that  they  recommende,;!  that  the  Board  of  Inland 
Revenue  should  possess  and  exercise  powers  to  pre- 
scribe a  test,  and,  if  necessary,  to  enforce  a  penally? 
—Yes. 

10317.  It  has  ibeen  suggested  to  the  Committee  which 
is  engaged  in  carrying  out  the  wish  of  the  Commission 
that,  as  regards  the  penalty,  it,  would  be  more  satis- 
tactory  to  everybody  if  that  penalty  were  directed  to 
the  wort,  that  the  wort  should  be  that  whi(di  t(X)k  the 
offending  brewer  into  court,  not  the  finished  bcv;r.  Do 
you  see  any  diflSculty  about  that  P — No.  Apart  from  the 
difficulty  of  analytical  procedure,  I  see  no  reason  why 
that  should  not  be  done. 

10318.  It  is  pointed  out  that  it  is  eminently  desirable, 
if  you  caji,  to  stop  a  inai?  at  an  early  stage  of  his  pro- 
cess. It  is  leather  liard  upon  him  to  wait  until  the 
whole  thing  is  completed  before  you  pull  him  up.  It 
would  be  more  convenient  to  take  him  at  some  inter- 
mediate stage,  and  for  all  practical  purposes  would  be 
as  good  as  any  other  stage  for  carrying  out  the  sjjirit 
of  the  law  or  regulation.  Therefore  it  has  been  sug- 
gested to  the  Committee  that  the  wort  should  be  the 
thing  to  be  examined,  and  the  penalty,  if  necessary, 
should  be  inflicted  upon  the  finding  of  the  wort,  as 
a  practical  man,  do  you  see  any  objection  to  that  ? — 
Do  the  Committee  suggest  that  the  sample  of  wort 
should  be  taken  before  fermentation  or  towards  the 
end  of  the  fermentation  ?  The  Committee  will  doubt- 
less have  in  their  minds  the  removal  of  small  quan- 
tities of  arsenic  by  the  yeast. 

10319-  The  suggestion  made  to  the  Committee  as 
regards  the  brewer  was  perhaps  the  hardest  that  could 
be  devised,  namely,  that  it  should  be  taken  before  fer- 
mentation, immediately  from  the  mash-tun,  which  is 
of  course  a  much  more  stringent  test  than  it  would  be 
after  fermentation  ? — Certainly. 

10320.  You  see  no  difficulties,  a-s  a  practical  man,  in 


carrying  out  that  suggestion, 
difficulties. 


do  you  ?— No  :  I  see  no 


10321.  One  additional  reason  that  was  put  before  us 
for  taking  the  wort  was  that  the  brewer  would  be 
judged  by  a  better  I'epresentative  sample  of  his  output 


than  on  any  given  sample  of  malt  that  might  be  picked 
up.  There  are  obvious  difficulties  in  sampling  malt? 
— Quite  so. 

10322.  If  you  take  him  upon  the  extract  of  the  malt,   

you  would  probably  get  a  better  average  specimen  of 
his  output? — That  is  quite  ti-ue.  I  think  it  would  be 
very  difficult,  and  in  some  cases  rather  unfair  to  the 
brewer,  to  hold  him  responsible  for  quantities  of  arsenic 
found  in  the  malts  owing  to  the  difficulty  of  getting 
homoL'eneous  samples. 

10323-  But  taking  it  from  the  wort  largely  minimises 
these  difficulties  ? — Certainly  it  does. 

10324.  (Dr.  Whifdegge.)  I  want  to  ask  a  question  on 
the  point  Dr.  Thorpe  has  touched  upon-  You  think 
it  is  not  necessary  to  define  any  other  standard  than 
for  wort  or  finished  beer,  as  the  case  may  be? — I  do 
not  think  it  would  be  necessary. 

10325.  You  would  not  think  it  proper  for  a  brewer  to  Brewers' 
exercise  any  watch  over  his  ingredients  in  terms  of  control  over 
conforming  or  not  conforming  to  a  given  standard  that  ingredients, 
might  be  prescribed? — I  think  it  would  be  certainly 

right  and  proper  for  every  brewer  to  watch  his  mate- 
rials, and  I  think  every  brewer  worthy  of  the  name 
Vt^inild  so  watch  his  materials  ;  but  I  do  not  think  it 
wmild  be  necessary  or  wise  to  fix  the  standard  for  those 
materials. 

10326.  In  what  sense  woidd  you  expect  him  to  watch 
— to  obtain  a  certificate  of  purity  in  any  way  ? — I  would 
suggest  he  should  rather  employ  a  chemist,  or  should 
obtain  from  the  persons  from  whom  he  purchases  his 
materials  sufficient  guarantees  with  regard  to  the  purity  « 
of  his  materials.     It  would  be  in  his  own  interest  to 

do  so.  If  by  chance  any  sample  of  wort  were  found 
to  show  a  large  quantity  of  arsenic,  that  amount  of 
wort  would  probably  be  lost  to  him,  and  it  would  be  to 
his  own  advantage  to  see  that  the  materials  were  suffi- 
ciently pure  to  give  him  wort  within  the  limits  pre- 
scribed by  the  Commission. 

10327.  It  is  necessary  in  his  own  interest,  apart  from 
the  question  of  public  health,  that  he  should  exclude 
arsenic  from  his  ingredients  ? — As  far  as  possible. 

10328-  Should  he  not  have  some  sort  of  guide  as  to  the 
amount  of  arsenic  that  should  condemn  these  materials  ? 
— That,  I  presiune,  would  be  afforded  to  him  both  by 
experience  and  by  the  help  of  his  scientific  advisers. 

10329.  The  suggestion  has  been  made  to  us  that 
l-300th  of  a  grain  per  lb.  in  the  case  of  malt  should 
')Q  the  standard  ? — I  think  that  is  not  an  unreasonable 
limit, 

10330.  Would  you  think  it  the  duty  of  the  brewer,  in 
his  own  interest  and  in  the  public  interest,  to  have 
malt  not  containing  more  than  that  ? — I  think  so. 

10331.  In  other  words,  he  must  watch  over  it  under 
],n-oper  advice  ? — Precisely. 

10332.  Where  are  we  placed  by  the  suggestion  that 
he  shall  be  only  taken  into  court  on  the  finished  beer 
or  the  wort  ?   As  I  understand  you  now,  he  must  still 

look  to  a  certain  standard,  legal  or  othei-wise,  in  the  Objection  to 
case  of  the  ingredients  ? — Yes.  official  teste 

.  for  ingre- 

10333.  Does  the  suggestion  amount  to  anything  more  dients. 
than  that  he  shall  not  be  prosecuted,  however  much 
arsenic  the  malt  may  contain,  unless  it  leads  to  the 
production  of  wort  containing  more  than  the  permis- 
sible limit  in  the  case  of  beer?— That  is  what  it  amoTints 

to. 

10334.  So  that,  ;is  a  matter  of  protecting  the  brewer 
from  being  harassed,  your  suggestion  would  be  that 
he  is  expected  to  watch  all  these  things,  but  if  he  fails 
as  regards  ingredients,  however  great  that  failure  may 
be,  he  must  not  be  i^rosecuted  for  it.  It  would  come 
to  that,  would  it  not? — That  is  what  it  amounts  to. 

10335-  Do  you  think  there  is  very  much  gained  by 
ailfi]3ting  that  suggestion? — Certainly  I  think  there 
would  be  if  a  reasonable  limit  were  prescribed  in  con- 
nection with  beer,  which  would  be  applicable  to  beer 
or  to  wort.  The  brewer  himself  would  if,  owing  to 
carelessness  or  to  some  other  cause,  he  used  highly 
contaminated  coal,  be  a  loser  pecuniarily.  If  a  limit 
or  limits  were  prescribed  in  reference  to  the  materials 
used,  then  owing  to  the  extreme  difficulty  of  obtaining 
perfect  samples  in  the  case  of  malt  and  hops,  he  would 
be  liable  to  prosecution  in  connection  with  the  material, 
owing  to  the  fact  that  it  possibly  had  not  been  carefully 
sampled.  In  other  words,  he  would  be  improperly,  if  J 
may  itse  the  expression,  harassed 
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10337.  Where  does  the  harassing  and  injustice  to  the 
brewer  come  in  if  he  is  told  that  he  is  contravening  the 
law  if  he  uses  a  malt  which,  when  properly  sampled, 
contains  morel  thafn  l-30Oth  of  a  grain  per  lb.  ? — 
Because  the  difficulty  is  to  secure  proper  samples  in 
the  case  of  malt  and  hops.  ExjDerience  has  shown  that, 
whilst  in  the  majority  of  cases  you  can  get  a  represen- 
tative sample,  yet  there  are  other  cases  in  which  it  is 
extremely  difficult.  The  trace  of  arsenic  which  is  de- 
posited in  the  kilns  may  be  deposited  in  an  irregular 
manner  or  in  one  particular  place  where  a  cui'rent  of 
air  has  brought  down  dust,  and  if  by  some  extra- 
ordinary chance  that  particular  lot  was  taken  ^or 
analysis,  then  proceedings  might  be  in-stituted  against 
that  brewer. 

10338.  But  does  not  that  tend  to  show  that  the  method 
of  sampling  needs  to  be  defined  ? — Probably  it  would  ; 
but  I  think  it  would  be  extremely  difficult  to  procitie 
a  proper  sample,  say  half  a  pound  or  a  pound  sample, 
from  5,000  to  10,000  quarters  of  malt. 

10339.  So  that  you  would  rather  modify  what  you 
said  as  to  the  l-300th  of  a  grain,  would  not  you? 
l-300th  of  a  grain  would  depend  upon  a  rather  academic 
method  of  sampling? — When  I  suggested  l-300th  I 
had  no  idea  that  would  be  suggested  as  a  legal  limit. 
I  was  rather  asked  the  question,  I  thought,  whether 
it  would  be  possible  to  work  down  to  that,  and  I  said, 
"  Yes,  it  would  be  possible."  I  did  not  mention  that 
quantity  with  any  reference  to  a  legally  fixed  limit. 

10340.  Now  I  understand  you  to  say  that  if  it  became 
a  legal  limit  it  would  be  necessary  to  have  defined 
conditions  as  to  the  method  of  sampling? — Most  cer- 
tainly it  would. 

10341.  In  the  case  of  glucose,  is  there  any  difficulty 


pliiigglucose.  in  sa/mpling? — 'It  is  not  by  any  means  so  great. 

10342.  Would  you  say  it  would  not  matter  if  a  brewer 
used  glucose  containing  however  much  arsenic,  if  the 
wort  into  which  that  glucose  entered  did  not  contain 
more  than  the  prescribed  limit?  The  difficulty  of  sam- 
pling vanishes  here,  does  it  not? — ^Yes. 

10343.  Ought  the  Ibrewer  to  be  at  liberty  to  use  an 
arsenical  glucose,  provided  he  does  not  produce  an 
arsenical  wort  ? — ^If  a  limit  is  fixed  in  connection  with 
wort,  I  must  confess  I  do  not  see  how  it  would  affect 
any  single  person,  avhether  one  of  the  materials  eta- 
ployed  contained  1-lOth  of  a  grain  or  l-500th  of  a 
grain,  provided  that  the  amount  of  arsenio  found  in 
the  finished  product  was  below  what  would  in  the 
minds  of  this  Commission  be  considered  a  safe  limit. 

10344.  I  think  we  agreed  just  now  that  it  was  the 
duty  of  the  brewer  to  watch  his  ingredients  ? — ^Yes, 
in  his  own  interests. 

>  10345.  And  also-  in  the  interests  of  the  public  health, 

ia  it  not? — ^Certainly. 

10346.  Then  if  he  fails  to  exercise  that  watch  orer 
the  ingredients — if  it  is  the  duty  of  the  brewer  to 
■watch  his  ingredients — ^it  is  not  quite  immaterial  if 
his  precautions  break  do-wu  in  res2>e'ct  to  one  of  the 
ingredients.  It  must  add  more  arsenic  to  the  finished 
beer  if  an  ingredient  is  allowed  to  contain  arsenic  in 
greater  proportion  than  is  absolutely  necessary? — 
But,  f)rovided  the  finished  product  does  not  contain 
more  than  the  Comimission's  safe  limit,  I  do  not  see 
what  the  precise  composition  of  the  materials  em- 
ployed has  to  do  with  the  case.  The  whole  thing 
as  simply  this  :  If  you  suggest  1-lOOth  of  a  grain  in 
the  finished  beer  as  the  safe  limit,  I  say  that  so  far  as 
tlie  public  is  concerned,  I  do  not  see  it  matters  much 
■what  the  com^position  of  the  materials  may  be.  I 
merely  gave  expression  to  my  opinion  that  brewers 
would,  as  intelligent  and  careful  manufacturers,  for 
their  own  satisfsotion  and  protection,  take  stepsi  to 
see  that  the  articles  with  which  they  were  sup,plied 
were  reasonably  and  properly  pure. 

10347.  I  understand  you  now  to  accept  the  sug- 
gestion of  Dr.  Thorpe's  Committee,  and  to  say  that 
it  would  not  matter  if  the  ingredients  contained  more 
than  was  necessary  of  arsenic  provided  that,  when  aver- 
aged and  diluted  in  the  finished  material,  the  standard 
defined  is  not  exceeded  ? — Yes,  I  think  that  is  the  mean- 
ing o?  Dr.  Thorpe's  suggestion. 


10348.  {Professor  Thorpe.)  I  hope  I  shall  not  be  mis-  jjf,.,  ^  ^ 
understood  ;  it  is  'not  my  suggestion  ? — I  understood  Chapman. 

it  was  the  suggestion  brought   forwartl  by  the  Com-   

mittee.  '  "  13  .June  19D2, 

10349.  (Dr.  Whitelrgge.)  Dr.  Thorpe  said  just  now 
that  it  was  in  a  way  making  it  more  severe  on  the 
brewer,  and  at  the  same  time  arriving  earlier  at  the 
detection  of  the  arsenic  if  instead  of  examining  the 
finished  beer  or  fermented  wort  you  went  to  the  wort 
before  fermentation  ? — It  is  safer  for  the  brewer. 

10350.  And  arrives  at  a  conclusion  earlier  ? — Yes. 

10351.  But  you  would  not  say  that  the  same  advantage 
arises  in  going  still  earlier  into  the  ingredients? — I  do 
not  see  that  it  does. 

10352.  You  spoke  of  the  difficulty  of  sampling  as  ex- 
tending to  the  malt,  but  not  extending,  as  I  under- 
stood you,  to  t'he  glucose  and  sugars  ? — ^Not  to  the 
same  extent. 


10353.  In  the  case  of  coal,  would  you  say  the  diffi- 
culty of  sampling  is  considerable? — ^It  is  enormous. 

10354.  You  advise  brewers  as  to  the  selection  of  their 
fuels  in  addition  to  other  points? — ^I  do. 

10355.  Do  you  give  them  any  advice  as  regards  the  use 
of  fuel  ? — ^I  do.  In  general  terms  my  advice  to  them  is 
bo  use  the  best  selected  anthracite.  Coming  to  details, 
I  recommend  the  anthracite  from  certain  collieries 
which  I  have  repeatedly  tested,  t  nd  know  to  be  as  free 
from  arsenic  as  any  an-thracite  ever  is. 

10356.  Do  you  make  any  recommendations  to  them  as 
regards  certificates  of  freedom  from  arsenic  to  be 
obtained  with  the  fuel? — No.  I  have  very  little  con- 
fidence in  such  certificates. 

10357.  Do  you  advise  them  to  send  samplee  to  you  for 
analysis  ? — I  do. 

10358.  What  amount  of  sample  do  you  ask  them  to 
send  ? — About  lOlbs.  of  coal. 

10359.  Is  that  picked  ? — Yes,  picked  under  my  in- 
structions. 

10360.  By  the  brewer  who  sends  it  to  you  ? — It  is  a 
sample  taken  by  the  brewer  who  sends  it  to  me. 

10361.  It  is  freed  from  pyrites  to  a  considerable 
extent? — No.  I  tell  him  to  take  large  lumps  repre- 
senting as  fairly  as  he  can  the  truck  load,  or  whatever 
it  may  happen  to  be,  and  to  break  these  up  into  smaller 
lumps,  ana  mix  them  up.  Certainly  not  to  take  out  a 
brassy  or  pyritic  piece. 

10362.  That  is  for  the  purpose  of  sending  to  you  ? — 
Yas. 

10363.  For  the  purpose  of  using  it  himself,  do  you  ro- 
oommend  him  to  pick  out  any? — Yes,  to  reject  anv 
portion  which  is  brassy  in  appearance  or  unusually 
heavy. 

10564.  Do  you  advise  him  to  ask  for  it  to  be  picked 
before  it  comes  to  him  ? — Yes,  in  all  oases. 

10365.  And  to  pick  it  himself  ?— Yes,  to  take  a  fair 
sample  for  me,  and  to  select  for  his  own  use.  Mj 
report  is  against  the  sample. 

10366.  What  would  lead  you  to  say  that  a  given 
sample  is  too  arsenical  or  to  pass  it? — I  do  not  care 
to  give  figures,  because  coal  varies  very  much.  If  you 
press  the  point  I  will  give  you  a  number,  but  I  -would 
rather  not. 

10367.  Would  you  rather  rely  on  the  selection  of  the 
colliery  and  the  careful  examination  and  picking  of 
the  coal  than  on  any  certificate  ? — I  should  prefer  to 
have  both.  I  meant  to  say  that  the  certificate  which 
was  sent  out  in  a  printed  form  Iby  all  colliery  ofl5ce«  are 
things  I  attach  comparatively  little  importance  to ; 
but  the  certificate  I  do  attach  importance  to  is  that 
which  is  obtained  by  the  scientific  advisor  to  the  firm 
in  question,  working  on  a  sample  taken  as  I  have 
indicated.    To  that  certificate  I  attach  great  importance. 

10368.  You  heard  Mr.  Hehner's  evidence  ? — Yes. 
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10369.  I  gathered  from  him  that  if  you  were  working  -Margin 
1-lOOth  standard  it  would  be  necessaiy  in  deciding  necessai 


ig  necessary  in 


whether  a  given  sample  was  to  be  returned  as  complying  estimating 
with  that  standard  or  not,  to  take  into  account"  the  by  Cora- 
experimental  errors  ? — I  hold  no  public  analyst  appoint-  mittee's  i 
ment.    Every  analyst  would  use  his  own  discretion. 

10370.  You  agree  with  Mr.  Hehner  that  it  is  necessary 
to  take  into  account  experimentai  errors  ?— Certainly. 
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A.  C.        10371.  Can  you  say  what  range  of  experimental  error 
ijinaii.    you  would  consider  to  be  proper  in  the  case  of  the  Joint 
Committee's  test?— I  think  the  example  Mr.  Hehner 
16  1902.  gave  was  a  good  one.    With  a  limit  of  1-lOOth  of  a  grain 

  working  under  the  Sale  of  Foods  and  Drugs  Act  I  should 

certainly  hesitate  to  initiate  proceedings  if  I  found 
l-90th.  I  should  consider  a  figure  such  as  that  would 
come    within    the  range  of  experimental  error.  It 


might  be  l-90th  or  l-105th.  If  I  found  l-5Gth  I  should  i/r.  A.  C. 
obviously  have  no  hesitation.  Clicpman. 

10372.  Do  you  think  10  per  cent,  on  each  .side  would  be      June  1902. 
a  reasonable  range  of  error? — Roughly  speaking,  I 
think  so.    The  analyst  uses  his  discretion,  bearing  in 
mind  the  particular  nature  of  the  sample  and  a  number 
of  other  things  one  cannot  perhaps  go  into. 


Professor  Delepinb  called  again. 


Professor 
Brlrpine. 


-  10373.  {Chairman.)  I  understand  that  you  can  givo  us 

some  further  evidence  on  a  number  of  points  relamng 
to  our  inquiry  ? — Yes. 

ty  of       10374.  You  mention  first  a  calculation  of  the  amount 
which  of  arsenic  which  could  be  introduced  by  brewing  bugar  1 
ay  get  — Yes.    I  have  calculated  that  glucose,   such  as  tlie 
lucose.  arsenical  glucose  No.  23  (Table  IV.  of  Appendix  to  my 
previous  evidence),  might  introduce  as  much  as  2-1 
grains  of  arsenic  in  1  gallon  of  beer,  supposing  that  only 
5  per  cent,  of  glucose  had  been  used  in  brewing.  That 
sample  of  glucose  contained  6,000  parts  of  arsenic  m 
10,000,000  parti,  or  about  4-2  grains  of  arsenic  per 
pound  (according  to  estimation  made  for  me  by  Dr. 
Coutts  by  means  of  my  method).      In  order  to_  find 
whether  the  above  calculations  gave  an  approximate 
idea  of  what  actually  takes  place  in  brewing,  I  had 
some  beer  brewed  iii  the  laboratory,  using  as  a  malt- 
substitute,  glucose  obtained  from  Brewery  A,  and  which 
had  been  originally    supplied    by   Bostock's.  This 
glucose  was  collected  a  little  later  tlian  Sample  23,  but 
it  had  the  same  characters,  and  contained  also  6,009 
parts  of  arsenic  per  10,000,000.      It  had  been  exten- 
sively used  in  Salford  up  to  the  day  on  which  I  dis- 
covered the  danger  connected  with  its  use.    The  wort 
I  had  at  my  disposal  contained  distinctly  less  than 
1  part  of  As=03  per  10,000,000  (i.e.,  less  than  1/143 
grain   say  about  1/200  grain  per  gallon),  probably  de- 
rived from  malt.    A  quarter  of  a  pound  of  glucose  con- 
taining 4-2  grains  of  arsenious  acid  per  pound  added 
to  this  wort  would,  on  the  supposition  that  the  whole 
arsenic  contained  in  the  sugar  passed  into  the  finished 
beer,  be  sufficient  to  introduce  1  grain  of  arsenic  into 
a  gallon  of  beer.    But  I  have  shown  that  yeast,  even 
when  it  contains  already  a  fair  amount  of  arsenic,  is 
capable  of  taking  up  a   considerable  amount  of  the 
poison,  and  I  calculated  that  more  than  a  ^Vo.  of  the 
glucose  would  be  necessary  to  introduce  1  grain  of 
arsenious  acid  in  the  finished  beer.    I  had  found  that 
yeast  containing  80  parts  of  arsenic  per  10,000,000 
parts  was  capable  of  removing  500  out  of  1,000  parts 
of  the  arsenic  contained  in  the  arsenical  wort,  in  the 
course  of  four  days  fermentation.     The  yeast  at  my 
disposal  contained  66  parts  of  arsenic  per  10,000,000. 
It  was  therefore  probable  that  the  yeast  would  remove 
rather  more  than  half  of  the  arsenic  introduced  into 
the  wort  by  the  glucose  added  to  it.     To  secure  the 
presence  of  1  grain  of  .arsenic  in  our  finished  beer  ib 
was  therefore  necessary  to  add  a'bout  ^Ib.  of  the  glucose 
in  question  to  each  gallon  of  wort.    This  was  done,  and 
the  finished  beer  obtained  after  four  days'  fermentation 
was  found  on  analysis  to  contain  130  parts  of  arsenic 
per  10,000,000  instead  of  the  140  parts  which  I  desired 
to  obtain  (that  is,  0-91  grain  per  gallon  instead  of 
1  grain).      Considering   the  difficulty  in  calculating 
exactly  the  amount  of  arsenic  which  the  yeast  would 
remove,  the  result  was  satisfactory,  for  it  showed  that 
arsenic'  can   be    introduced  into   the  beer  through 
arsenica.1  glucose,   and  that  the  quantity  of  arsenic 
found  by  analysis  in  the  finished  beer  may  correspond 
very  nearly  to  that  introduced  with  the  brewing  sugar, 
allowance  being  made  for  the  removal  of  a  certain  pro- 
portion of  it  by  the  yeast.    This  beer  given  to  rats 
proved  quite  as  noxious  as  other  arsenical  beers.  JNo 
emell  of  cacodyle  could  be  discovered  during  the  fer- 
mentation, nor  could  any  cacodyle  be  demonstrated  by 
methods  (for  instance,  treatment  by  hypophosphorous 
a'-id)  which  reveal  even  small  quantities  of  that  sub- 
stance.   This  beer  behaved  exactly  like  other  arsenical 
beers  when  tested  by  Reinsoh's  or  Marsh's  methods. 
This  experiment  therefore  confirmed  entirely  the  views 
I  advanced  in  1900  regarding  the  relations  existing 
between  the  amount  of  arsenious  acid  in  glucose  and 
in  arsenical  beer. 

10375  You  have  next  some  further  particulars  to  give 
with  reo-ard  to  the  quantitive  use  of  the  Reinsch  test, 
bv  the  comparison  of  sublimates  with  standard  subli- 


dtatire 
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further  mates  ?-Yes,  I  have  thought  it  desirable  to  complet* 
4576. 


the  statements  which  I  have  previously  made  as  to  the 
methods  I  adopted  for  obtaining  sublimates,  so  that 
there  should  be  no  doubt  in  your  minds  as  to  the  pre- 
cautions which  I  have  taken  to  make  the  results  com- 
parable.     I  omitted  to  mention    previously  how  I 
obtained  sublimation  tubes  of  a  uniform  size,  a  matter 
which  is  of  great  importance  in  the  quantitive  method 
which  I  have  devised.      Thin  glass  tubing  with  an 
t  veragb  bore  of  3  naliimetres    is   used.     In  the  first 
few    experiments   I   found  that   although  soft  glass 
is  often  contaminated  with  arsenic,  it  could  be  still  used 
fxn-  the  purpose  of  making  sublimation  tubes.    I  took  at 
first  a  considerable  amount  of  trouble  in  getting  thin 
tubing  of  hard  glass,  but  my  assistant  found  on  trying 
soft  tubing  that  it  was  possible  to  get  very  good  results 
with  them,  and  I  ceased  to  trouble  about  the  question 
of  hard  glass.      This  glass  tubing  is  cut  into  pieces 
about  2y  long,  each  piece  is  then  tested  with  a  cylin- 
dri.?al  steel  rod,  a  little  under  3mm.  in  diameter.  All 
tubes  which  do  not  admit  this  rod  are  rejected.  The 
selected  tubes  are  then  further  tested  by  means  of  a 
brass    plate    with    a    circular     opening  measuring 
S^mro..  5  in  diameter,  and  only  those  tubes  which  pass 
through  that  aperture  are  finally  adopted.    The  tubes 
are  then  thoroughly  cleansed.      With    these  selected 
pieces  of  tubing  minute  test  tubes  measuring  about 
l^in.  in  length  are  made.    By  this  means  sublimation 
tubes  of  uniform  diameter  and  with  walls  of  tolerably 
uniform  thickness  are  obtained.    It  is  essential  in  order 
to   olitain    good   results  that  the  tubes    should  be 
thoroughly  cleaned.     One  almost  always  finds  that 
there  is  a  somewhat  crystalline  deposit  coating  the  walls 
of  these  tubes,  and  this  coating  is  capable  of  partial 
sublimation  on  heating.    Whether  it  is  arsenic  one  has 
to  deal  with  or  not  is  difficult  to  say,  but  there  is  no 
doubt  that  some  minute  crystalline  bodies  resembling 
crystals  of  arsenious  acid  are  found  inside  these  tubes 
when  they  are  examined  microscoi)ically.     The  tubes 
«re  therefore  thoroughly  cleaned,  first   with  distilled 
water,   secondly  with  absolute  alcohol,  thirdly  with 
ether  after  which  they  must  be  thoroughly  dried  and 
kept  in  a  drv  dustproof  place.    The  cleaning  of  these 
tubes  is  a  matter  of  very  great  difiiculty.  Simple 
washing  will  not  do  ;  it  is  necessary  to  use  a  kind  of 
plug  of  cotton  moistened  with  the  fluids  I  have  men- 
tioned, and  swab  the  inside  of  the  tube  very  firmly. 
The  small  squares  of  copper  (6  millimetres  square)  upon 
which  the  arsenic  has  been  denosited  are  washed  with 
pure  absolute  alcohol,  pure  ether,  thoroughly  dried, 
and   cut   into   three  narrow   strips.       The  tube  is 
gently  warmed  to  drive  off  any  moisture,  the  strips 
of   copper    are   droppetl   into   it,    where   they  must 
lie    side    by    »ide,    and    all    reach   the    bottom  of 
tlie  tube.     The   tube    is  then   heated   by  bringing 
it   above   the   point  of    a    very   small   flame.  The 
copper  may  thus  be  heated  to  a  dull  red  heat  without 
the  glass  being  deformed  through  softening.  When 
arsenic   is    present   a   small  sharply  defined  ring  of 
crystals  forms  immediately  beyond  the  copper.  When 
the  quantity  of  arsenious  acid  contained  in  100  oc.  of 
dilution  does  not  exceed  1/100  milligramme,  the  ring 
of  crystals  is  invisible,  or  barely  visible,  to  the  naked 
eye,  bul  when  the  amount  exceeds  1/50  of  a  milligramme 
the  ring  is  at  once  apparent  when  the  tube  is  examined 
in  suitable  light.    Any  over  heating  is  attended  with 
a  spreading  of  the  sublimate  which  renders  comparison 
between  various  sublimates  difficult.    It  is,  however, 
for  each  observer  to  conduct  the  sublimation  in  such 
ft  way  as  to  obtain  results  which  will  be  comparable 
amongst  themselves.    May  I  show  you  some  sublimates 
obtained  in  this  way  with  definite  quantities  of  arsenic, 
in  which  it  will  be  possible  for  you  to  see  the  differences 
Ln  the  sublimates  obtained.    The  small  pieces  of  copper 
which  I  use  are  of  the  same  size,  but  minute  differences 
do  not  have  apparently  any  very  great  effect  upon  the 
results,  because  the  arsenic  is  capable  of  depositing 
in  various  thicknesses  on  the  metal.    This  is  a  sub- 
limate containing  1  part  in  10,000,000  <d  arsenionn 
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Professur  acid,  and  cannot  be  seen  very  well  with  the  naked  eye, 
Del(^,nc.     but  is  visible  under  the  microscope.     This  other  was 

  obtained  with  3  parts  of  arsenious  acid  to  10,000,000 

13  Jaae  1902.  parts  of  beer,  and  it  is  practically  impossible  to  see  it 
'  by  transmitted  light  with  the  naked  eye.     When  you 

come  to  5  parts  in  10,000,000  the  sublimate  can  be 
aasily  seen,  especially  when  the  tube  is  placed  against 
;i  dark  surfane,  and  light  is  allowed  to  fall  upon  it  in 
an  oblique  direction. 

10376.  Thfcie  sublimates  consist  of  arsenious  oxide  1 — 
Yes. 

10377.  What  is  inside  this  small  tube  ? — The  sublimate 
which  has  been  obtained  from  one  of  those  pieces  of 
eopper. 

10378.  This  is  what  might  come  from  a  piece  of  copper 
coated  with  arsenic  like  that  we  see? — Yes.  I  always 
ujse  two  pieces  of  copper,  one  for  keeping  or  for  control 
and  one  for  suiblimation.  I  have  stated  that  I  believe 
my  standard  sublimates  are  reliable,  and  that  they  keep 
long  enough  tO'  be  used  in  practical  work.  With  regard  to 
the  first  point.  Dr.  Coutts,  who  was  then  my  assistant, 
and' myself  have  on  three  different  occasions,  at  intervals 
exceeding  six  months,  prepared  sublimates  from 
arS'Snic-free  beer  containing  tlefinite  quantities  of  pure 
arsenious  acid.  The  sublimates  prepared  at  these 
intervals  from  solutions  containing  the  same  amount 
of  arsenic  have  corresponded  very  closely.  Sublimates 
obtained  from  lOOcc.  of  beer  containing  1-lOOth  of  a 
milligramme  of  arsenious  acid  have  invariably  been 
less  abundant  than  sublimates  prepared  with  2-lOOth 
milligramme.  With  quantities  exceeding  8  or  10 
hundredths  of  a  milligramme  dissolved  in  the  same 
quantity  of  fluid,  the  sublimates  obtained  were  a  little 
more  variable.  But,  as  I  have  pointed  out  before, 
my  method  is  based  on  the  appearances  presented  by 
sublimates  obtained  from  minimal  quantities  of  arsenic, 
because  v/hen  iiie  quantity  of  arsenic  is  small,  the 
crystals  composing  ihe  sublimates  are  almost  uniform 
in  size  and  pretty  equally  distributed.  When  larger 
quantities  of  arsenic  are  sublimated  the  appearance  of 
the  sublimates  is  frequently  modified  by  the  forma- 
tion of  larger  crystals,  which  are  not  so  uniformly 
distributed  as  the  smaller  crystals.  In  order  to 
find  out  the  limits  within  which  estimations  could 
be  oaixied  out  by  the  comparison  of  sublimates, 
I  have  had  a  series  of  sublimates  prepared  from 
solutions  containing  respectively  1,  2,  3,  4,  5,  6,  7,  8, 
9,  10,  15,  and  20  Jiundredths  of  a  milligramme  of  As^ 
per  100  cc.  of  fluid.  In  each  case  only  100  cc.  of  fluid 
was  used  in  apj^lying  the  test.  The  coppers  correspond- 
ing to  the  odd  numbers  were  sublimated  on  one  day, 
tlie  other  coppers  corresponding  to  the  even  mumbers. 
were  sublimated  on  a  subsequent  day.  Dr.  Coutts  and 
myself,  independent  of  one  another,  arranged  the  sub- 
limates in  order  of  density,  and  we  had  no  difficiilty  in 
arranging  each  group  of  sublimates  in  an  order  corres- 
ponding exactly  to  the  quantities  of  arsenic  which  had 
been  added  to  the  fluid.  This  gave  us  two  series  in 
which,  there  was  a  clear  ascending  scale,  any  degree 
being  distinguishable  from  the  degree  above  and  the 
degree  below  it.  Then  we  independently  compared  the 
two  series  of  sublimates  and  found  that  up  t&  7-100  of 
a  milligr^.mme  the  two  serios  were  in  pei-t'ect  ar;i'ee- 
ment.  Above  7-100  mg.  a  difference  of  l-l60th  of  a  milli- 
gramme could  not  always  be  appreciated.  Thus  it  waa 
not  easy  to  determine  which  sublimate  was  the  more 
abundant  of  the  one  prepared  from  9-100  milligramme 
and  from  the  one  prepared  from  10-lOOth.  Tlie  differ- 
ence between  8-lOOth  and  the  10-lOOth  was,  however- 
quite  o^j-vious.  All  through  the  two  series,  the  differeEace 
between  the  two  adjacent  degi-ees  of  the  scale  became- 
aliglit  when  the  quantities  of  arsenious  seid  exceeded  4 
or  5  hundredths  of  a  milligrantme.  On  the  other  hand 
the  difference  between  the  degrees  correspond  i  n.:;  to  1,  5, 
S,  7,  9,  and  2,  4,  6,  8,  10  handredths  of  a  milligramme, 
respectively,  were  sulLciently  clear  to  make  it  possible 
to  determine  whether  a  sTiblimate  obtained  from  a  solu- 
tion of  unknown  strength  L-f-kmged  to  one  interval  or 
another.  The  original  sublimates  prepared  at  the  end 
of  1900,  and  corresponding  to  1-100,  5-100,  and  10-100 
milli:^Tammes,  even  after  being  preserved  for  six  months, 
differ"ed  so  little  from  the  fresh  sublimates  that  an  error 
of  more  zhc.r.  1-lQO  milligramme  would  have  been  diffi- 
cult to  make.  Wiih  carefully  prepared  sublimates  the 
error  need  not  exceed  1-100  milligramme.  I  have, 
therefore  come  to  t-iie  con/clusion  that  with  care  the 
method  I  have  devised  on  the  basis  of  Reinscli's  process 
for  the  estimation  of  arsenious  acid  in  l)eer  should  allow 
a  careful  observer  to  estimsite  quantities  of  arsenic  vary- 


ing from  1-lOOth  to  1-lOth  of  a  milligramme  in  100  cc. 
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of  beer  with  a  possible  error  not  exceeding  1-lOOth  of  a 
milligiamme,  or  about  1-6,484  grain.    As  one  gallon     '^"''"e  I 
weighs  about  4,536  grammes,  the  possible  error  in  a 
gallon  of  beer  would  be  equal  to  about  46-6,484  grain,  or  I'elicacy 
1-141  grain  when  only  100  cc-  of  the  unconcentrated  '"^tl'od. 
fluid  are  used. 

10379.  Greater  accuracy  is  obtained  when  tlie  arsenic 
is  l-50th,  or  somewhat  below  l-50th,  grain  per  gallon 
than  when  it  is  above  that  quantity,  is  that  so  ? — Yes. 
But  it  is  easy  to  reduce  the  proportion  of  arsenic  esti- 
mated by  diluting  the  fluid.  In  order  to  ascertain 
whether  the  differences  we  had  observed  would  be  also 
apparent  to  other  not  specially  trained  observers,  I  took 
photographs  of  the  sublimates  corresponding  to  1,  3,  5, 
7,  9  milligrammes  of  arsenic,  and  then  explained  to  my 
laboratory  steward  how  the  sublimate  tubes  had  to  be 
examined  to  compare  one  sublimate  with  an.other.  1 
then  gave  him  sublimates  corresponding  to  2,  4,  6,  8,  10 
milligrammes,  and  asked  him  to  photograph  corres- 
ponding parts  in  each  tube  without  further  consultation 
vfith  anyone.  The  photographs  taken  by  him  and  by 
myself  show  that  a  person  who  had  never  attemjited  to 
apply  this  analytical  method  could  recognise  differences 
such  as  I  have  described.  Both  sets  of  photo- 
graphs have  been  enlarged  to  make  comparison  easier. 
I  have  also  had  the  fii'st  set  of  standards  photographed 
to  tlie  same  scale,  to  allow  comparison  between  fresh 
standards  and  standards  preserved  for  six  months. 
These  photograi^hs  show  that  the  dift'erence  between  ' 
the  two  sets  is  very  slight.  Certain  api^earancer-  of  the 
sublimates  help  in  the  comparison  of  quantities,  thus 
when  the  sublimate  corresponds  to  less  than  3  or  4 
hundredths  of  a  milligramme,  the  crystals  are  very 
small,  many  are  imperfectly  formed  (star-shaped),  and 
between  them  one  finds  a  large  number  of  small  drops 
(possibly  of  amorphous  arsenious  acid).  Wlien  the 
quantity  of  arsenious  acid  exceeds  5  or  6  hundredths  of 
a  milligram  me,  large  crystals,  having  usually  the 
appearance  of  triangular  plates,  occur  among  the  small 
crystals. 

10380.  You  obtain  the  same  results  b}^  estimations 
made  after  the  material  has  been  kept  for  some  months?  ^^ppli''akleti 
—Yes.  I  asked  Dr.  Coutts  to  test  on  the  21st  May,  T*''' 
1901,  some  of  the  original  samples  of  beer  which  we  had  ' 
tixamined  in  December,  1900,  and  January,  1901.  These 
-samples  had  been  kept  at  the  ordinary  temperature, 
and  had  become  mouldy,  the  decomposed  beer  was, 
therefore,  thorou.ghly  shaken,  so  as  to  distribute  tlie 
fungi  equally  all  through  the  fluid.  As  the  bottles  in 
which  the  samples  were  kept  were  well  corked,  no 
serious  loss  of  arsenic  could  have  taken  place  even  if 
a  volatile  arsenical  product  had  been  formed.  The  re- 
sults of  the  first  and  second  sets  of  estimations  wore  as 
follows :— Beer  B  (Salford).— First  test:  30  to  40: 
second  test,  about  38  per  ten  millions.  Beer  C  (Salford). 
— First  test  :  30  to  40  ;  second  test,  about  35  per  ten 
millions.  The  beer  brewed  in  the  laboratory  for  experi- 
mental purposes  was  also  tested,  with  the  following  re- 
sults : — ^Ijaboratory-bi-ewed  beer,  first  test,  130  ;  second 
test,  about  130  or  a  little  less,  per  ten  millions.  An 
interval  of  about  two  months  had  elapsed  between  the 
two  tests. 

10381.  You  have  something  to  tell  us  with  regard  to  i 
the  possible  presence  of  organic  compounds  of  arsenic  cacodvl  ' 
in  arsenical  beer,  and  more  especially  of  products  be-  compoupdsiil 
longing  to  the  cacodyle  group  ? — Yes.  During  the  first  arsenical 
few  weeks  of  the  investigation  I  came  to  the  conclusion  beer 
that  the  arsenical  compounds  present  in  arsenical  beer 
had  all  the  properties  of  arsenious  acid  or  of  arsenitcs, 
and  I  gave  evidence  to  that  effect  before  the  Eoyal  Qam.- 
mission  in  March,  1901.  I  have,  nevertheless,  made 
some  experiments  to  test  the  accuracy  of  my  views,  and 
as  some  of  these  experiments  were  not  completed  when 
I  gave  my  first  evidence  I  wish  now  to  give  the  results  of 
my  investigations.  On  the  supposition  that  arsenic  is 
in  organic  combination  it  may  be  surmised  that  either — • 

{a.)  A  loose  compound  is  formed  in  the  finished 
beer  between  the  arsenious  acid  present  in  glucose, 
malt,  or  other  brewing  material,  and  some  of  the 
organic  constituents  of  beei'.  Such  a  combination 
would  be  most  likely  to  take  place  in  the  event  of 
some  insoluble  precipitate  being  formed. 

(b.)  Some  stable  organo-metallic  compound  is 
produced  under  tlie  influence  of  fermentation  by 
the  combination  of  arsenic  with  methyl,  ethyl,  or 
other  alcohol  radicles.  In  such  a  case  one  would 
expect  some  radicle  belonging  to  the  cacodyle  series., 
to  be  formed. 
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^ith  regard  to  the  first  supposition,  I  have  already 
shown  (5229)  tiiat  there  is  no  evidence  of  the  presence  of 
ciny  insoluble  arsenical  product  in  arsenical  beer. 
Arsenic  is  equally  abundant  in  arsenical  beer  before 
and  after  filtration  through  porcelain. 

10382.  (Pioftssor  Thorpe.)  When  you  speak  of  filtra- 
tion through  porcelain  you  mean  "  biscuit  "  ? — Yes,  a 
Chamberland  bougie.  I  have  also  stated  on  the  basis  of 
numerous  personal  observations  (5227)  that  arsenic  is 
more  easily  deposited  upon  copper  from  solutions  of 
arsenious  acid  in  beer,  than  from  solutions  of  arsenious 
acid  in  pure  water.  This  does  not  show  whether 
arsenious  acid  does  or  does  not  enter  into  some  loose 
combination  with  the  organic  constituents  of  beer,  but 
proves  that  if  such  a  cxjmbination  exists  it  does  not  in- 


terfere with  the  detection  of  arsenic.  As  this  poiut  ii'  Proftuor 
of  some  practical  importance   I  have  thought  it  dty  iJtUpint 

sirable  to  test  the  accuracy  of  my  own  observations  by   

asking  Dr.  Coutts  to  estimate  the  amount  of  arsenic      .June  ^90^ 

recoverable  from  solutions  of  known  strength,  made  by  ~ 

dissolving  a  definite  quantity  of  arsenious  acid  in  •water,  of 

beer,  solutions  of  glucose,  cane  sugar,  and  sulphuric  a-cid  li liferent 

(the  sulphuric  acid   being  afterwards  neutralised   by  (-^'''iitionB  on 

ammonia).    The  quantity  of  arsenious  acid  added  was  in 

all  cases  five  parts  by  weight  to  10,000,000  parts  by  "•I'""*- 

volume  of  the  solvent.    This  quantity  had  been  found  on 

several  occasions  to  be  easily  estimated  when  dis-solvwl  in 

arsenic-free  beer.     The  sublimates  obtained  from  the 

various  solutions  were  compared  with  the  standard  beer 

sublimates.     The  results  are  shown  in  the  following 

table  :  — 


Reference. 

Nature  of  Solution. 

l^Miantity 
tested. 

Proportion  of 
arsenious  acid 
intioduced  in 

\  V'.'  " J'.'.'  ly  " 

Quantity 
estimated  p«r 
10,00(1.0(10. 

M.  86  - 

Arsenic  free  finished  lieer      -       -  - 

lOOcc 

.5  parts 

5   parts  stajidMd 
sublimate. 

M.  89  (a) 

Pure  water  

lOOcc 

.">  ,, 

Under  1  part. 

M.  89  (b) 

2  graTunies  glucose  in  lOOcc  water  - 

KWcc 

7t  ,, 

Over  5  parts.  ** 

M.  89  (c) 

2  grammes  of  saccharose  in  I(»Occ  water 

lOOcc 

.)  ,, 

3  parts. 

M.  16  (a) 

Pure  water 

lOOac 

.5  ,, 

1  part. 

M.  16  (b)  - 

2  grammes  of  glucose  in  lU<Jcc  water 

lOOcc 

0  ,, 

Over  5  parts.** 

M.  16  (c) 

8  grammes  of  glucose  in  ]  OOcc  water 

lOOcc 

5  „ 

Between  C  and  1 
parts.** 

M.  16  (d) 

2 grammes  of  concentrated  H.^SU^  in  lOOcc 
of  water  neutralised  by  NH.,  . 

lOOcc 

5 

Under  1  part. 

M.  16  (e) 

2  grammes  of  saccharose  in  lOOec  of  water  - 

lOOcc 

5  ,, 

2  parts. 

See  paragraph  next  below. 


In  the  first  instance,  M.86,  the  standard  was  identical 
with  standards  obtained  from  solutions  of  arsenious 
acid  in  beer  on  previous  occasions.  With  regard  to 
experiments  89  (h),  16  (6),  and  16  (c),  the  abundance 
of  the  precipitate  obtained  from  the  glucose  solution 
suggested  that  the  glucose  which  has  been  used  in 
those  experiments  might  not  be  free  from  arsenic 
as  had  been  supposed  on  the  basis  of  tests 
made  in  the  early  parts  of  the  investigation. 
A  larger  quantity  of  glucose  was  therefore  tested 
again,  and  it  was  found  that  it  actually  contained 
enough  arsenic  to  account  for  an  excess  of  one  jjart  in 
15,000,000  of  solution  when  two  grammes  of  glucose 
were  added  to  lOOcc.  of  water.  This  accounts  for  the 
difference  between  the  sublimates  obtained  from 
arsenical  beer  solution  and  arsenical  glucose  solution. 
The  presence  of  glucose  (2  per  cent.)  favours  the  separa- 
tion of  arsenic  to  the  same  extent  as  that  of  the  con- 
stituents of  beer  does.  Cane  sugar  also  favours  pre- 
cipitation, but  not  to  the  same  degree  as  glucose.  In 
the  absence  of  organic  matter  the  proportion  of  arsenic 
which  is  separated  from  an  arsenical  solution  by 
Reinsch's  process  is  comparatively  small.  The  table 
shows  clearly  jthat  when  the  quantitative  method  which 
I  have  based  on  Reinsch's  qualitative  test  is  used, 
standards  must  be  jDrepared  for  each  kind  of  solution 
used,  or  else  arsenic-free  beer  or  weak  solutions  of 
arsenic-free  glucose  must  be  used  as  solvents  or  diluents. 
I  have  from  the  beginning  adopted  the  latter  method. 
This  was  stated  in  my  first  report  to  the  Salford  Cor- 
poration, published  in  January,  1901.  I  suspect  that 
some  of  the  difficulties  experienced  by  other  workers 
have  been  due  to  a  disregard  to  the  facts  which  are 
indicated  so  clearly  in  the  above  table.  I  think  also  that 
the  same  results  do  not  favour  the  view  that  arsenious 
acid  forms  with  the  beer  ingredients  a  combination 
bending  to  make  its  detection  by  Reinsch's  process 
difficult. 

With  regard  to  the  more  stable  organo-metallic  com- 
pounds belonging  to  the  cacodyle  series,  things  have 
not  proved  so  simple.  Solutions  of  cacodylate  of 
sodium  in  beer  or  in  water  yielded  variable  results 
when  tested  by  the  Reinsch's  or  Marsh's  process.  Some- 
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times  a  small  proportion  of  the  arsenic  present  seemed 
to  be  revealed,  but  generally  speaking  the  portion  so 
detected  bore  no  definite  relation  to  the  amount  of 
cacodylate  present.  Solutions  of  cacodylate  submitted 
to  the  action  of  sulphurous  acid  or  permanganate  of 
potash  gave  equally  unsatisfactory  results  when  testei 
afterwards  by  either  of  the  above  methods.  It  therefore 
seemed  that  if  cacodylate  of  sodium  was  present  in  beer 
its  presence  could  not  be  certainly  revealed  by  the 
direct  application  of  the  Reinsch  or  Marsh  methods,  j^^^  f^j. 
Cacodyle  oxide  or  some  gas  having  a  cacodyle  smell  was  <.;icodyl  in 
undoubtedly  set  free  during  the  application  of  the  lieer. 
Marsh  test,  but  if  an}'  arseniuretted  hydrogen  was 
produced,  not  enough  of  it  was  usually  present  to  yield  » 
good  deposit  of  arsenic  in  the  reduction  tube.  Under 
these  circumstances  it  seemed  to  me  that  the  only  ready 
method  available  for  distinguishing  between  the  pre- 
sence of  cacodylates  and  other  arsenical  products  which 
might  be  present  in  beer  must  be  based  Ufxin  the  pro- 
duction of  cacodyle  oxide  and  the  recognition  of  ihat 
gas  by  its  smell.  Oacodylic  acid  and  cacodylates  axe 
easily  decomposed  by  phosphorous  acid.  Moderately 
concentrated  solutions  of  these  substances,  extracted  by 
appropriate  processes  from  the  urine  of  animals  poisoned 
with  caoodylic  acid,  when  boiled  with  phosphorous  acdd 
3'ield  white  vapours  which  liave  the  characteristic  odour 
of  cacodyle.  The  process  described  by  Rabuteau  in 
1882  being  rather  complicated,  I  thought  of  trying 
whether  I  could  not  obtain  cacodyle  oxide  directly  by  the 
use  of  a  still  more  powerful  reducing  agent,  hypophoe- 
phorous  acid.  I  found  that  the  additicm  of  about  aji 
equal  part  of  hypophosphorous  acid  to  cacodylate 
solution  in  beer  and  boiling  of  the  two  fluids  to- 
gether was  sufiicient  to  cause  an  escape  of  cacodyle  or 
cacodyle  oxide,  which  could  be  easily  detected  by  the 
smell  when  there  was  at  least  one  part  of  cacodylate  of 
sodium  in  100,000  parts  of  fluid.  Therefore,  having  a 
test  for  detecting  the  ]>resence  of  cacodylate  of  sodium 
and  finding  afterwards  it  was  possible  to  detect  so  small 
a  quantity  as  one  grain  of  cacodylate  of  sodium  in  a 
gallon  of  beer,  I  applied  the  same  test  to  a  number  of 
arsenical  beers,  and  found  that  no  smell  of  cacodyle 
could  be  recognised,  from  which  I  concluded  ihat  no 
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Pro/esscfr  material  amount  of  cacodyle  compounds  was  present. 
Dehpine.     I  have  not  relied  upon  my  own  sense  of  smell  to  recognise 

  whether  cacodyle  was  present  or  not,  but  I  have  asked  a 

13  June  1902.  number  of  my  assistants  who  were  in  the  laboratory,  five 

  in  all,  to  discriminate  between  fluids  to  which  cacodylate 

of  sodium  had  been  or  had  not  been  added,  and  four  out 
of  the  five  were  able  to  detect  at  once  the  tubes  in  which 
cacodyle  oxide  was  present. 

10383-  Could  you  describe  the  method  you  have  devised 
for  the  rapid  detection  of  caeodylates  in  weak  solutions  1 
■  — take  5cc.  of  dilute  cacodylate  of  sodium,  add  from 
2  to  6cc.  of  H2PO2  solution,  mix  and  boil  for  a  few 
minutes.  At  the  end  of  three  or  four  minutes  the  smell 
of  cacodyle  sliould  become  distinct  if  there  is  at  least 
l-20th  of  a  milligramme  or  more  cacodyle  in  the  5cc.  of 
fluid  tested.  The  smell  continues  to  increase  in  inten- 
sity for  one  hour  or  more,  and  is  still  quite  distinct  at 
the  end  of  24  hours  and  often  longer.  The  presence  of 
1  grain  of  cacodylate  of  sodium  in  1  gallon  of  beer  can 
be  detected  by  applying  the  test  to  5cc.  or  lOcc.  of  beer. 
I  tested  in  this  way :  first,  many  of  the  arsenical  beers 
which  had  been  sent  to  my  laboratory  ;  second,  arsenical 
beer  prepared  in  the  laboratory  from  arsenical  glucose  ; 
and,  third,  beer  to  which  AS2O3  had  been  added  in 
various  quantities.  In  no  case  did  I  obtain  any  smell 
of  cacodyle.  On  May  30th  and  31st,  1901,  I  tested 
samples  of  beer  to  which  cacodylate  of  sodium  had  been 
added  to  the  amoimt  of  1  grain  per  gallon,  and 
samples  of  ordinaiy  arsenical  beer,  and  I  asked  several 
of  my  assistants,  without  giving  them  any  information 
as  to  the  nature  of  the  fluid  tested,  to  pick  out  of  several 
tubes  those  in  which  they  recognised  the  smell  ot 
cacodyle.  Dr.  Coutts,  Dr.  Moore,  Dr.  Sellers,  Mr. 
Savatard  recognised  the  tubes  containing  cacodylate 
beer  without  difiiculty.  Mr.  Finney  had  some  difficulty 
in  recognising  the  difl'erence  on  one  occasion,  but  was 
able  to  detect  it  on  another  occasion.  It  seems  there- 
fore iDrobable  that  five  persons  out  of  six  would  be  able 
to  detect  the  presence  of  small  quantities  of  caeodylates 
by  the  test  which  I  have  just  described.  On  the  ground 
of  these  tests  and  of  the  physiological  experiments  else- 
where recorded,  I  feel  justified  in  saying  that  there  was 
no  material  amount  of  caeodylates  in  the  arsenical  beer 
which  produced  the  Salford  outbreak. 

Action  of  10384.  {^Chairman.)  Then  as  regards  the  action  of 

yeasts  and  moulds  of  various  kinds  on  caeodylates.  You  have 
moulds  on  sent  us  an  account  of  some  experiments  which  may  here 
caeodylates.  be  taken  into  our  notes? — ^Yes,  they  are  as  follows  :  — 
Yeasts  and  moulds  grow  in  solutions  containing  various 
proportions  of  caeodylates,  and  these  salts  are  decom- 
posed rapidly  by  some  of  these  organisms-  The  decom- 
position is  indicated  by  the  cacodyle  smell-  The  smell 
is  possibly  due  to  the  generation  of  cacodyle  and 
cacodyle  oxide.  Now  if  caeodylates  had  been  present 
to  any  extent  in  the  arsenical  beer  this  should  have  been 
rendered  evident  by  the  generation  of  the  smell  ot 
cacodyle,  either  during  the  ordinary  process  of  fer- 
mentation or  afterwards,  as  a  result  of  the  decomposi- 
tion to  which  beer  is  liable  when  kept  in  bottles  which 
have  been  opened  (all  the  samples  kept  for  one  or  two 
weeks  in  bottles  which  had  been  opened,  partly  emptied, 
and  recorked  became  mouldy).  I  have  stated  previously 
(Question  5232)  that  I  have  not  been  able  to  detect  any 
cacodylate  smell  in  any  of  the  samples  of  arsenical 
or  non-arsenical  beer  which  have  been  sent  to  me,  or 
which  I  have  purchased  for  analytical  purposes.  To 
ascertain  how  far  this  absence  of  smell  could  be  relied 
upon  as  evidence  of  the  absence  of  cacodyle,  I  devised 
two  series  of  experiments.  During  the  month  of  April, 
with  Dr.  Coutts'  assistance,  I  tested  the  action  of  yeast 
on  wort  to  which  pure  cacodylate  of  sodium  had  been 
added  in  such  proportions  that  the  solutions  contained 
respectively  as  much  metallic  arsenic  as  would  have 
been  present  in  a  1  per  1,(X>0,  1  per  10,000,  and  a  1  per 
100,000  solutions  of  arsenious  acid.  The  results  of  some 
-  of  these  experiments  may  be  summarised  as  foUows :  — 

Experiment  72. — 1-1, 000th  wort  solution  of  caco- 
dylate, 3  grammes  of  brewer's  yeast  added  to  250  cc.  of 
the  solution.  A  doubtful  smell  of  cacodyle  after  12  days, 


and  a  distinct  smell  after  15  days.  Fermentation  slow.  ProfesmX 
In  this  case  unfortunately  the  solutions  became  contami-  Delepine.l 

nated,  and  the  decomposition  of  the  cacodylate  of  sodium   

seemed  to  be  rather  due  to  the  presence  of  the  peni-  13  .June  19(| 
cillium  glaucum  than  to  the  action  of  the  saccharomyces.  — 
A  very  small  quantity  of  arsenic  could  be  revealed  by 
Reinsch's  process  at  any  stage  of  this  experiment,  and 
the   source   of   that   arsenic  was   not  certainly  the 
cacodylate  added  to  the  wort. 

Experiment  74a.— l-l,000th    wort    (sp.    gr.  1055) 

solution  of  cacodylate  treated  as  above.  Fermentation 
slow,  yeast  fell  to  the  bottom  of  vessel.  After  13  days 
faint,  doubtful  smell  of  cacodyle.  The  fermentation 
was  taking  place  slowly  ;  after  four  days  the  specific 
gravity  of  the  beer  was  1031. 

Experiment  74b. — 1-10, 000th  wort  solution  of  cacody- 
late treated  as  above.  Fermentation  brisk.  Distinct 
smell  of  cacodyle  after  three  days.  After  four  days  the 
specific  gravity  of  the  beer  was  1021. 

Experiment  74c. — 1-100, 000th  wort  solution  of  caco- 
dylate treated  as  above.  Fermentation  active.  After 
four  days  ibhe  specific  gravity  of  the  beer  was  1018. 
Doubtful  smell  of  cacodyle  after  three  days,  the  same 
after  15  days. 

Experiment  74d. — Wort  without  any  cacodylate.  Fer- 
mentation brisk,  no  cacodyle  smell,  specific  gravity  1,018 
after  four  days. 

Experiment  81- — The  l-l,000tli  cacodylate  wort  of 
experiment  74  was  divided  into  three  parts. 

(1)  Left  in  ordinal  vessel,  only  a  doubtful  trace  of 
cacodyle  could  be  detected  at  the  end  of  18  days. 

(2)  Inoculated  with  sporing  Penicillium  glaucum. 
Three  days  after  this  inoculation  the  wort  had  a 
distinct  smell  of  cacodyle  ;  five  days  after  inocula- 
tion the  smell  had  become  very  strong. 

(3)  Inoculated  with  the  white  mycelium  of  the 
same  Penicillium.  Three  days  after  inoculation 
smell  of  cacodyle  distinct;  five  days  after  inocula- 
tion, smeU  more  distinct. 

From  these  experiments  it  seemed  evident  that  caco- 
dylate of  sodium  was  easily  decomposed  by  the  Peni- 
cillium glaucum,  and  much  more  slowly  by  yeast,  and 
that  1-1, 000th  solution  of  caeodylates  interfered  with 
the  free  growth  of  the  yeast  and  mould  experimented 
with. 

In  these  experiments  contamination  by  bacteria  could 
not  be  prevented,  brewers'  yeast  having  purposely  been 
used.  During  the  months  of  May  and  June,  1901,  I 
continued  these  experiments  with  the  assistance  of  one 
of  my  pupils,  Mr.  Arthur  Gill,  and  studied  more  spe- 
cially the  action  of  the  Penicillium  glaucum  and 
Aspergillus  niger.  Pure  cultures  of  the  moulds  were 
used  to  inseminate  sterilised  wort  or  sugar  solution,  to 
which  vai-ious  proportions  of  cacodylate  of  sodium  had 
been  added.  The  action  of  bacteria  was  therefore 
excluded,  except  in  some  cases  where  subsequent  con- 
taminations occurred.  Careful  note  was  taken  of  these 
cases.  The  results  of  these  experiments  are  shortly 
recorded  in  the  following  summary,  in  which 

A  was  the  normal  wort  or  solution  of  sugar. 

B  was  the  same  wort  or  solution,  to  which  cacodylate 
of  sodium  had  been  added  in  the  proportion  of 
1-61  grammes  of  cacodylate  to  100,000  cc.  of 
wort ;  this  solution  contained  about  as  much 
arsenicum  as  if  1  gramime  of  AS2O3  had  been 
added  to  the  same  volume. 

C  contained  1-61  grammes  of  cacodylate  of  sodium 
per  10,000  oc.  (corresponding  to  1  per  10,000  of 
As^Os)- 

D  contained  1-61  grammes  of  cacodylate  per  1,000  cc 
of  solution  (corresponding  to  1  per  1,000  of 
As-O,). 
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I.  Wort  insemi  nated  with  a  few  spores  of  penicillium  glaucum,  and  kejA  at  a  temverature  of  25°C. 


1902.        A.    -       -       -       -  - 
4th  day. — Good  normal  growth 
8  th  day.  Ditto 
i:ith  day.  Ditto 


Sp.gr.  (19°C). 
1,053-4 
1,053-5 
1,050 
1,041 


No  smell  ;  resembling  that  of  cacodyle. 
ditto       -       -       -  ditto, 
ditto       -       -       .  ditto. 


Professor 
Delepine. 

13  June  i902. 


After  this  date  the  growth  had  become  contaminated  owing  to  the  repeated  opening  of  the  jar. 

Sp.gr.  (19°C). 


B.   - 

4th  day.  —Growth  more  aV)undant  than  in  A 
8th  day.  Ditto       -  ditto 

13th  day.  Ditto       -  ditto 

After  this  day  growth  contaminated. 


C.    -      -      -      -  ■ 
4th  day. — Growth  abundant 
8th  day.— Growth  yellowish  ; 
13th  day.  Ditto 


abnormal       -       -  - 
abundant 
ditto  Contamination 


D.  - 

4th  day.' 
8th  day. 
13th  day. 


-Growth  scanty 
Ditto 
1  )itto 


abnormal  - 
ditto 

ditto  yellow 


1,053-4 
1,053 
1,043 
1,038 


1,053 
1,050 
1,046 
1,038 

1,053-4 
1,050 
1,047 
1,034 


Slight  cacodyle  smell 
Distinct  smell, 
ditto. 


Strong  cacodyle  smtll 

-  ditto    -  ditto. 

-  ditto    -  ditto. 


Strong  cacodyle  smell. 

-  ditto    -  ditto. 

-  ditto    -  ditto. 


Although  the  smell  of  cacodyle  is  recorded  here  as 
having  appeared  only  on  the  fourth  day,  I  was  able  to 
distiiiguish  it  on  the  second  and  third  days  respectively 
in  C  and  D.  Mr.  Gill,  however,  could  not  recognise 
the  smell  before  the  fourth  day.  In  the  event  of  fer>- 
mentation  being  used  for  the  purpose  of  detecting  the 


presence  of  cacodylates  there  would  be  great  differences 
in  tha  results  obtained  by  various  observers,  as  some 
persous  have  some  difficulty  in  analysing  a  mixture  of 
smells.  In  these  experiments  the  smell  of  the  wort 
and  of  the  mould  obscured  tha;t  of  cacodyle  to  a 
variable  extent. 


II.  Wo7-t  insemiii'ited  ivith  a  few  spores  o/ Aspergillus  niger,  and  kept  at  a  temperature  of  25°C. 


A.  4th  day.— 
8th  day.- 
13th  day.— 

-Good  growth  ; 

spores  fewer  than  in  C 

Sp.gr.(l9°C). 
1,051 
1,047 
1,037-5 

No  cacodyle  smell. 

-  ditto    -  ditto 

-  ditto    -  ditto. 

B.  4th  day.- 
8th  day. 
13th  day. 

-Good  growth 
Ditto 
Ditto 

chiefly  mycelial 
ditto 
ditto 

1,050 
1,044 
1,037 

Slight  cacodyle  smell. 

-  ditto    -  ditto. 

-  ditto    -  ditto. 

C.  4th  day.- 
8th  day. 
13th  day 

Good  growth  ; 
Ditto 
Ditto 

spores  abundant 
ditto 
ditto 

1,052 
1,043 
1,033 

Slight  cacodyle  smell. 

-  ditto    -  ditto. 

-  ditto    -  ditto. 

D.  4th  day.- 
8th  day. 
13th  day.- 

-Thin,  wrinkled,  yellowish  mycelium 

Ditto        -  ditto 
-Contaminated  with  penicillium 

1,053 
1,050 
1,0-15 

Slight  cacodyle  smell. 
-    ditto    -  ditto. 
Strong  cacodyle  smell. 

There  was  the  same  difficulty  with  regard  to  the  re- 
cognition of  the  smell  of  cacodyle,  as  in  the  case  of  the 
experiments  recorded  in  the  previous  table. 

Action  of  moulds  upon  caco  lylates  in  presence  of  a 
saccharose. 

In  the  following  experiments  the  wort  was  replaced 
by  a  cane  sugar  solution  made  as  follows  :  — 


Cane  sugar 
Ammonium  tartrate 
Sodium  chloride 
Water 


50  grammes. 
5  grammes. 
15  grammes. 
2,000  cc. 


This  solution  was  distributed  an  jars,  and  quantities 
of  cacodylate  of  sodium  corresponding  to  those  used  in 
the  wort  experiments  were  added.  Equal  quantities 
of  sterilised  fluid  were  inseminated  respectively  with 
PenicUliuin  glaucum,  Aspergillus  niger,  and  Oidium 
lactis.  Li  the  first  set  of  experiments  contaminations 
appeared  early,  the  results  were  however  m  general 
agreement  with  those  already  recorded,  I  think  it  un- 
necessary to  record  them  here.  A  second  set  of  experi- 
ments yielded  more  satisfactory  results,  contamination 
having  been  successfully  avoided  for  five  or  six  days 
in  every  case.  The  results  may  be  summarised  as 
follows  :  — 


1.  Penicillium  (/l-av-cmii  : — 
A.  Solution,  no  arsenic 


E.  Solution 


C.  Solution 


D.  Solution 


1st  day  -  -  Growth,  slight  - 

2nd  day  -  -  Good  growth 

3rd  day  -  -  -  ditto 

4th  day  -  -  -  ditto 

5th  day  -  -  -  ditto 

6th  day  -  -  -  ditto 

Ist  day  -  -  Growth,  slight  - 

2nd  day  -  -  Good  growth 

3rd  day  -  -  Growth  less  than  in  A. 

4th  day  -  -  -  ditto 

5th  day  -  -  -  ditto 

6th  day  -  -  -  ditto 

1st  day  -  -  Growth,  slight  - 

2nd  day  -  Growth  less  than  in  B, 

3rd  day  -  -  -  ditto 

4th  day  -  -  -  ditto 

5th  day  -  -  ditto 

6th  day  -  -  -  ditto 

1st  day  -  -  Growth,  slight  - 

2nd  day  -  -  Growth  less  than  in  C 

3rd  day  -  -  -  ditto 

4th  day  -  -  -  ditto 

5th  day  .  -  -  ditto 

Gthday  -  -  -  ditto 


No  smell. 


Slight,  mouldy  smell. 


No  smell. 

Cacodyle  smell,  doubtful. 
Cacodyle  smell,  distinct. 
Cacodyle  smell,  strong. 

-  ditto. 

-  ditto. 

No  smell. 

CJacodyle  smell,  distinct. 

-  ditto. 
Cacodyle  smell,  strong. 

-  ditto. 

-  ditto. 

No  smell. 

Cacodyle  smell,  distinct 

-  ditto. 
Smell,  doubtful 

-  ditto. 
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II.  Aspergillus  niger : — 
A.  Solution,  no  arsenic 


B.  Solution 


C.  Solution 


D.  Solution 


Ist  day  - 

■2nd  day  - 

3rd  day  - 

4th  day  - 

fjth  day  - 

Gth  day  - 

]  st  day  - 

2nd  day  - 

3rd  day  - 

4tli  day  - 

.5th  day  - 

Cth  day  - 

1st  day  - 

2nd  day  - 

3rd  day  - 

4tli  day  - 

nth  day  - 

Gth  day  - 

1st  day  - 

2nd  day  - 

3rd  day  - 

4th  day  - 

•jth  day  - 

Gth  day  - 


Slight  growth 
Growth  increased 
GroM'th  abundant 

-  ditto 

-  ditto 

-  ditto 

Slight  growth     -       -  - 
(jrowtli  more  a'jundant 
Growth  almost  eqxtal  to  A.  •j:y( 

-  dittcj    -       -    ditto  ■ 

-  ditto    -       -    ditto  - 

-  ditto    -       -    ditto  - 

Slight  growth  - 
Growth  more  abundant 
Growth  less  than  in  B. 

-  ditto 

-  ditto 

-  ditto 

Slight  growth 

-  ditto 

Growth  less  than  in  G. 

-  ditto 

-  ditto 

-  ditto 


-  No  smell. 

-  Mouldy  smell,  strong 

-  ditto. 

-  ditto. 

-  ditto. 

-  ditto. 

-  No  smell. 

-  Mouldy  smell. 

wth    Gacodyle  smell,  doubtful. 

-  ditto. 

-  ditto. 

-  dit;o. 

-  No  smell. 

-  Mouldy  smell. 

-  Cacodyle  smell,  slight. 

-  ditto. 

-  Cacodyle  smell,  doubtful. 

? 

'     -    No  smell. 

-  Mouldy  smell. 

-  Gacodyle  smell,  slight. 

-  Cacodyle  smell,  doubtful. 

-  ditto. 

-  Cacodyle  smell,  slight 


Dde: 
13  .June 


Eftect  of 
cacodylate 


In  these  two  groups  of  experiments,  when  the  smell 
is  given  as  doubtful,  this  means  that  Mr.  GiLl  could 
not  recognise  it,  but  that  I  was  aible  to  distinguish  it 
with  some  difficulty.  Other  observers  sometimes  were 
able  to  confirm  my  impression,  sometimes  they  were 
not. 

HI.  Oidium  lactis. 

The  experim'ents  with'  this  organism  were  conducted 
as  those  pre(\'iously  recorded.  They  yielded  negative 
results,  except  with  regard  to  the  influence  which  the 
quantity  of  cacodylate  had  upon  the  amount  of  growth, 
this  influence  was  of  the  same  nature  as  in  the  case  of 
other  organisms.  The  smell  of  cacodyle  was  recag- 
nised  on  the  fifth  day  in  the  1/10,000  solution,  but  this 
culture  was  contaminated  bj-  bacteria. 

Conclusions. 

The  general  outcome  of  all  these  observations  may 
be  stated  as  follows  :  — 

1.  The  presence  of  cacodylate  of  sodium  in  a  lai'ge 
amount  (1-61  per  1,000)  iii  wort  or  in  sugar  solution 
interfered  materially  with  the  growth  of  yeast,  Oidium 
lactis,  Penicillium  qlaucum,  and  Aspergillus  niger.  The 
Penicillium  glaucum  was,  however,  much  less  affected 
than  the  other  organisms.  The  same  amount  of  caco- 
dylate in  10,000  parts  of  fluid  was  also  usually  detri- 
mental though  to  a  much  less  extent.    In  some  cases, 

on  yeasts  &c.  however,  it  seemed  at  first  to  stim.ulate  vegetative 
activity. 

The  presence  of  the  same  amount  of  cacodylate  in 
100,000  parts  of  fluid  had  practically  no  effect  upon 
the  growth,  except  in  the  case  of  the  Penicillium 
glaucum,  which  seemed  for  a  time  to  thrive  better  in 
this  cacodylate  solution  than  in  the  normal  fluid. 

2.  Brewers'  yeast,  Penicillium  glaucum  and  Asper- 
gillus niger,  were  capable  of  decomposing  cacodylate  of 
sodium,  the  presence  of  which  was  indicated  by  the 
production  of  a  smell  of  cacodyle  during  the  first 
few  days  of  fermentation.  The  action  of  Penicillium 
glaucum  was  very  much  more  intense  than  that  of 
Aspergillus  niger  or  yeast. 

3.  The  presence  of  1  grain  of  cacodylate  of  sodium 
in  1  gallon  of  beer  was  revealed  by  the  production  of 

would  evolve  cacodyle  smell  either  during  the  ordinary  fermentation 
cacodyl  on  -wort  or  during  the  decomposition  of  beer  Icept  in 

fermentation,  bottles  which  had  been  opened  and  in  which  the  fluid 
had  become  mouldy. 

4.  A5  no  smell  of  cacodyle  was  detected  in  any  of  the 
samples  of  arsenical  beer  which  I  have  examined, 
I  am  satisfied  that  none  of  these  beers  contained  a 
ma/terial  amount  of  cacodylate,  and  certainly  not 
enough  of  that  substance  to  produce  any  injurious 
effect.  Direct  and  indirect  evidence  points  therefore 
to  the  absence  of  cacodylates  from  the  incriminated 
beer. 

Conipan>on  10385.  Have  comparisons  of  your  results  been  made 
of  Reinscli  with  those  obtained  by  others  using  the  Marsh  method  ? 
and  Mar-'i  — Some  comparisons  have  'been  lately  made  ;  estima- 
estimatious.  tions  by  the  Marsh  test  of  the  amount  of  arsenic  pre- 
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sent  in  beer  which  had  been  sent  to  me  for  examination 
in  Manchester.  They  v/ere  made  by  Mr.  W.  Thomson, 
a  chemist  in  Manchester,  who  found  that  the  quantity 
of  arsenic  that  he  could  detect  in  certain  beers  in  which 
1  had  found  as  much  as  5  parts  per  10,000,000  was, 
according  to  his  own  estimate  by  the  Marsh  method, 
about  1-lOth  part  of  what  I  had  found.  The  discrepancy 
was  rather  important  in  this  case,  because  a  case  of 
suspected  arsenical  poisoning  had  occurred  in  Manches- 
ter, and  Dr.  Niven  had  asked  me  to  examine  the  urine 
of  that  patient  to  ascertain  whether  it  was  a  case  of 
arsenical  poisoning  or  not.  I  found  a  comparatively 
large  amount  of  arsenic  in  the  urine,  something  like  6 
parts  per  10,000,000.  It  was  suspected  that  the  patient 
might  be  drinking  arsenical  beer  ;  some  samples  of  beer 
he  was  accustomed  to  drink  were  sent  to  me,  and  in 
that  beer  I  found  5  parts  per  10,000,000  of  arsenic, 
which  corresponds  to  about  l-28th  of  a  grain  of 
arsenious  acid  per  gallon.  Two  chemists,  Mr.  Estcourt 
and  Mr.  Thomson,  thought  I  had  over-estimated  the  pancvui 
amount  of  arsenic,  and  asked  me  for  a  duplicate  sample,  certain  in- 
which  I  provided  them  with,  and  they  found  that  the  stances,  r 
amount  of  arsenious  acid  was  very  much  smaller  than  ' 
what  I  had  found. 

10386.  How  much  smaller? — I  think  the  amount  of  I 
arsenious  acid  found  by  Mr.  Thomson  was  something 

like  l-200th  or  l-250th  of  a  grain  per  gallon.  As  I 
have  used  the  same  test  for  the  last  18  months,  and  as 
my  first  results  have  been  entirely  confirmed  in  almost 
every  detail  by  subsequent  observers,  I  feel  some  con- 
fidence in  the  results  which  I  have  obtained. 

10387.  You  have  made  a  good  deal  of  experimental  £xperim^ 
investigation  upon  the  action  of  arsenical  beer  and  on  rat«  m 
other  arsenical  solutions  administered  in  large  quan-  arsenical'; 
titles  to  rats? — I  have,  and  perhaps  you  will  allow  me  solutionsij 
to  put  the  results  before  you  in  the  form  of  a  report. 

(N.B.—TMs  report  and,  accompanying  diagrams  form 
Appendix  No.  16.) 

10388.  (Sir  William  Hart-T)yke.)  With  regard  to  these 
rats,  I  should  like  to  ask  you  as  to  your  ideas  of  the 
influence  of  food  in  the  case  of  an  animal  such  as  a  rat 
receiving  very  small  portions  of  arsenic.  Have  you 
formed  any  judgment  you  could  give  the  Commission  as 
to  the  effect  of  taking  food  in  such  cases?  I  notice  in 
regard  to  these  rats  that  you  gave  them,  very  little  food  ? 

— ^I  found  that  so  long  as  I  gave  a  large  amount  of  food  Effect  ot 
to  the  rats  under  experiment,  beer  to  which  small  quan-  food  takeni 
titles  of  arsenious  acid  had  been  added,  or  arsenical 
beer  such  as  has  been  drunk  in  Manchester  and  Salford, 
had  practically  no  effect  upon  them.  They  continued  to 
increase  in  weight,  and  in  fact  tliey  seemed  to  inoreaae 
in  weight  more  rapidly  than  animals  not  taking  arsenic. 
This  occurred  only  when  the  quantities  of  arsenious 
acid  were  below  l-6th  or  l-7th  of  a  grain  per  gallon. 
When  the  quantity  of  arsenious  acid  was  very  con- 
siderable, the  bad  effects  of  arsenic  were  at  once  evident, 
even  when  the  animals  were  taking  a  large  amount  of 
food.  I  found  that  when  the  amount  of  arsenic  ex- 
ceeded one  grain  per  gallon,  and  when  the  animals  took 
at  the  same  time  food  to  the  extent  of  about  10  per  cent- 
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of  their  weight  per  day,  the  animals  usually  increased 
in  weight,  and  appeared  to  thrive.  But  when,  the  food 
was  reduced  to  5  per  cent,  of  their  own  weight,  they  lost 
02,  weight  rapidly.  Now,  a  noi-mal  rat  taking  food  to  about 
5  per  cent,  of  its  own  weight  would  remain  either 
stationary  or  scai-cely  decrease  in  weight.  I  found  that 
very  much  smaller  quantities  of  arsenic  were  dangerous 
when  the  amount  of  food  was  reduced  to  3'3  per  cent,  of 
the  animals'  weight,  which  is  still  proportionally  a 
large  quantity  of  food  when  we  consider  it  in  relation  to 
man.  For  instance,  ordinary  bitter  beer  containing 
only  1-143  part  of  a  grain  of  arsenious  acid  per  gallon — 
given  to  a  rat  in  the  proportion  which  would  represent 
1  gallon  a  day  to  a  man,  continuously  for  several  weeks, 
would  produce  bad  effects  if  the  animal  was  underfed, 
such  an  animal  when  only  given  a  weight  of  food  equal 
to  3  or  4  per  cent,  of  its  own  weight  would  diminish  in 
weight  much  more  rapidly  than  an  animal  which  was 
given  beer  entirely  free  from  arsenic.  So  that  although 
that  small  amount  of  arsenic  would  not  kill  the  rat, 
still  there  would  be  evidence  that  its  metabolism  was 
not  satsifactory.  All  this  is  illustrated  by  curves  of 
weights  which  I  have  prepared  from  a  considerable 
number  of  data.  I  have  liere  the  daily  records  of  the 
weights  of  some  20  rats  which  wei'e  put  under  experi- 
ment in  tliis  way. 
s  10339.  I  should  like  to  pr-ss  you  rather  a«  to  what 
your  deduction  would  be  with  regard  to  human  beings  ' 
— Human  beings  are  more  readily  affected  by  arsenic 
than  rats.  I  fouml  that  the  amount  which  was  neces- 
sary to  produce  poisoning  by  arsenic  in  rats  was  pro- 
portionately at  least  four  times  the  dose  wliich  was  sup- 
posed to  be  capable  of  producing  fatal  results  in  man. 

10390.  {Professor  Thorpe.)  You  mean  the  pro  rata  dose? 
— Yes,  pro  rata,  the  percentage  to  body  weight.  In 
recording  my  observations  I  have  reduced  all  quantities 
to  a  body  weight  percentage.  For  equal  body  weight 
of  man  and  rat  a  dose  of  arsenic  which  would  be  capable 
of  producing  death  in  a  man  would  be  quite  incapable 
of  producing  the  same  result  in  a  rat.  It  would  be 
necessary  to  give  to  a  rat  four  times  as  much  arsenic  to 
produce  death,  and  death  even  then  would  occur  later 
in  a  rat  than  in  a  man.  That  is  speaking  generally  : 
the  lethal  dose  of  arsenic  in  man  is  not  very  easy  to 
ascertain.  One  is  obliged  to  take  cases  wliich  have  been 
recorded  in  which  death  has  been  attributed  to  certain 
doses  of  arsenic.  The  quantities  regarded  as  being 
dangerous  to  man  vary  between  1-lOth  of  a  gramme  to 
2  grammes,  and  I  have  taken  the  largest  dose  as  being 
one  which  was  almost  certain  to  be  fatal  to  man. 
tood.  10391.  (Sir  William  Clnnxh.)  I  think  the  general  out- 
come of  your  experiments  witli  these  rats  is  really  that 
arsenic  when  taken  by  well-fed  rats  was  not  nearly  so 
deleterious  as  when  tak"en  by  underfed  ruts.  1 — It  did  not 
appear  to  be  deleterious  at  all  for  a  time  when  given  in 
small  doses  to  well  fed  rats. 

10392.  But  when  given  in  large  doses  ? — When  given 
in  large  doses  it  became  deleterious. 

10393-  Let  me  point  it  in  another  way.  The  well-fed 
rat  took  without  deleterious  effects  a  larger  amount  of 
arsenic  than  the  ill-fed  nat  ? — Yes. 

10394.  And  you  also  found  that  the  arsenic  was  better 
[g.  borne  and  tolerated  when  given  with  beer  than  when  an 
en  aqueous  solution  was  given  ? — Yes.  There  was  a  re- 
lan  markable  difference  between  the  two  things.  Beer  appa- 
rently seemed  to  act  as  food,  so  that  a  much  larger 
quantity  of  arsenic  oould  be  given  dissolved  in  beer  than 
dissolved  in  water  without  bad  effects. 

10395.  That  to  a  certain  extent  I  think  you  would  say 
holds  good  in  man? — ^I  am  certain  of  it. 

10396.  It  is  generally  accepted,  is  it  not,  by  the  pro- 
fession that  arsenic  when  given  medicinally  should  not 
be  given  on  an  empty  stomach,  and  also  that  the  diet 
should  not  be  restricted  ?— Yes.  Tliat  was  this  well- 
known  fact  which  led  me  at  first  to  believe  that  the 
special  incidence  of  arsenical  poisoning  in  the  out- 
break at  Manchester  and  Salford  might  in  great  part 
be  due  to  the  condition  of  the  patient  affected  by  the 
poisoning. 

10397.  Therefore  you  would  have  no  hesitation  in 
saying  that  the  worst  fed  portion  of  the  population 
would  be  more  likely  to  suffer  from  arsenical  beer  than 
the  better  fed  ?— Undoubtedly. 

10398.  And  that  may  be  om;  of  the  explanations  of 
what  puzzled  me  very  much  when  we  first  besran  this 
en(iniiy  :  th;it  tlio  workers  in  several  breweries  did  not 
suffer.    They  are  generally  in  good  circumstances,  and 


besides  their  beer  they  are  well  fed? — That  would  be  Professor 
the  most  probable  explanation,  and  probably  also  the  Delepin«. 

explanation  why  women  suffered  so  much  more  than  

men.  13  June  1902. 

10399.  With  regard  to  these  experiments  upon  rats,  ~ 
the  comparison  of  the  amount  of  arsenic  they  took  with 
their  body  weiglit  does  not  seem  to  me  to  enable  you  to 
fcirm  any  opinion  with  regard  to  whart-  is  an  advantageous 
amount  of  arsenic  for  a  man  to  take  witliout  prejudice 
to  his  health  ? — I  have  not  found  any  case  in/  which 
arsenic  was  clearly  advantageous.  I  find  that  in  all  cases 
where  arsenic  has  been  given  for  some  length  of  timo 
there  is  evidence  of  its  being  detrimental  in  the  end. 
In  some  cases  when  the  rats  were  well  fed  arsenic  caused 
a  marked  increase  in  weight,  wliich  was  out  of  propor- 
tion to  the  amount  of  food  taken.  But  when  the  animals 
were  submitted  to  an  alternation  of  high  and  low  diet, 
those  which  were  taking  beer  containing  even  a  trace 
of  arseoiic  suffered  ultimately  more  than  those  which 
were  t;iking  no  arsenic  at  all. 

101-00.  I  will  put  it  in  another  way.  These  experi-  1-lOOth  grain 
ments  have  no  bearing,  as  far  as  I  ain  make  out,  on  perigallon  of 
what  would  be  a  negligible  quantity  of  arsenic  for  beer  not  to 
luiman  beings  to  take.  They  do  not  advance  our  know-  considered 
ledge  on  that  point  at  all  ? — The  only  point  they  seein  "egliui'ile. 
to  me  to  show  is,  that  a  quantity  amounting  to  1-lOOth 
of  a  grain  of  arsenious  acid  per  gallon'  would 
certainly  not  be  advisable  to  take  for  a  great 
length  of  time,  since  in  all  the  experiments 
which  I  have  made  on  animals  which  are  far 
more  resistant  than  man,  even  that  small  quantity 
seemed  to  produce  some  detrimental  effects.  Therefore 
I  should  say  that  any  quantity  above  l-200th  of  a  grain 
of  arsenic  per  gallon  of  beer  would  be  objectionable.  I 
cannot  say  wliether  or  not  a  smaller  quantity  would  be 
objectionable  also.  See  Diagram  5,  Experiments  18 
and  19  (Period  A)  two  rats  were  taken,  both  of  which 
were  given  only  5  per  cent,  of  their  body  weight  of 
food  and  10  per  cent,  of  their  body  weiglit  of  bitter 
beer,  containing  only  one  part  of  arsenious  acid  per  10 
million.  You  will  )?otice  that  both  rats  while  taking 
that  comparatively  small  quantity  of  food  lost  weiglit. 
Then  comes  pei'iod  B.  In  both  cases  tJie  arsenical  beer 
was  stopped,  and  lager  beer  free  from  arsenic  was  given, 
and  both  rats  on  the  same  amount  of  foo<l  began  to  in- 
crease in  weight.  On  the  24th  day,  both  rats  were  given 
the  fir.st  beer  (containing  one  part  of  ar.senious  acid  per 
10  millions),  and  both  of  tiiem  began  to  lose  weight 
again,  so  that  the  two  animals  behaved  exactly  in  the 
same  way  up  to  period  D,  which  begins  on  the  39th  day. 
On  the  39th  day  rat  18  was  given  lager  beer  entirely  free 
from  arsenic,  and  rat  19  was  given  bitter  beer  contain- 
ing one  part  of  arsenious  acid  per  10,000,000.  You  will 
notice  that  rat  18  soon  after  began  to  increase  in  weight 
considerably,  but  rat  19  did  not  increase  in  weight  to  the 
same  extent,  ami  after  a  time  its  weight  fell  rapidly. 
It  seemed  to  recover  for  a  time,  and  then  ultimately 
died,  very  much  in  the  same  way  as  if  it  had  been  suffer- 
ing from  some  exhaustive  disease.  That  was  at  the  end 
of  three  months. 

10401.  The  otlier  one  seems  to  have  lost  weight  nearly 
as  much  before  he  met  with  an  accidental  death? — No, 
not  if  •  ou  take  into  account  the  original  weight  of  the 
animal.  In  experiment  18  the  animal  was  gaining 
weight  extremely  rapidly. 

10402.  The  accident  then  happened  ? — Yes. 

10403.  He  was  not  killed  ? — No. 

10404.  He  lost  weight  after  the  accident? — Yes.  If 
there  had  been  only  these  two  experiments  I  would  havo 
discarded  them  entirely,  but  I  have  otliei  experiments 
with  parallel  periods,  the  animals  always  losing  weight 
when  taking  bitter  beer  containing  some  arsenic,  and 
gaining  weight  when  not  taking  bitter  beer,  the  food 
being  exactly  the  same. 

10405.  With  regard  U\  the  animal  losing  weight  when 
takino;  the  arsenical  bitter  beer,  this  rate  was  on  what  T 
should  call  low  diet? — Yes,  but  most  of  them  were  on 
low  diet  for  exactly  the  same  period  ^. 

10406.  But  if  it  had  been  on  full  diet  the  arsenic  might 
liave  agreed  better  ? — It  would  have  agreed  better.  But 
the  diet  was  not  so  low  as  to  produce  detrimental  effects- 
by  itself.  When  I  found  that  both  rats  were  losing 
weight  considerably  I  put  them  on  8'5  per  cent,  of 
body  weight  of  food.  The  increase  in  the  amoiirit 
of  food  was  followed  by  a  steady  increase  in  weight  in 
the  animal  who  was  not  taking  any  arsenic,  and  a  tem- 
porary rise  in  weight  in  the  animal  taking  the  .slightly 
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Professor  arsenical  beer,  which  was  followed  by  a  gradual  fall 
Dclepine.     leading  to  death.      Other  experiments  show  exactly 

  the  same  thins/.    For  instance,  in  diagram  2,  experi- 

13  June  190S.  ment  6,  you  will  find  that  at  first  the  animal  was  taking 

  bitter  beer  containing  one  part  of  arsenious  acid  per 

10,000,000  (or  l-143rd  part  of  a  grain  per  gallon),  and 
10  per  cent,  of  its  own  weight  of  food ;  its  weight 
remained  almost  steady.  After  that  the  beer  was 
stopped  and  replaced  by  water,  and  there  was  a  slight 
gain  of  weight.  The  beer  was  resumed  on  the  twenty- 
fourth  day,  the  amount  of  food  remaining  10  per  cent., 
and  there  was  an  increase  of  weight,  though  not 
very  considerable.  Then  the  food  was  reduced 
to  3'3  per  cent.,  and  there  was  a  steady  fall  of 
weight,  which  became  so  marked  that  I  stopped 
the  beer  entirely  to  see  whether  the  animal  would 
recover.  He  was  on  the  point  of  dea.th.  The  weight 
had  been  reduced  to  65  per  cent,  of  the  original  weight, 
which  I  found  indicated  a  fatal  result  in  most  cases. 
I  replaced  the  slightly  arsenical  beer  by  lager  beer, 
and  was  able  to  save  that  rat.  The  rise  in  weight  after- 
wards was  extremely  slow,  although  the  amount  of  food 
given  was  sufficient. 

10407.  On  the  ninety-third  day  you  do  not  seem  to  have 
increased  the  food  very  much  ? — I  left  the  rat  for  three 
days  on  3'3  per  cent,  in  order  to  see  whether  the 
difference  in  the  beer  would  produce  an  improvement. 
During  those  three  days  the  animal  began  to  recover, 
before  I  had  increased  the  amount  of  food.  The  re- 
placement of  the  bitter  beer  by  the  lager  beer  was 
followed  in  this  case,  as  in  all  the  other  cases,  by  a 
distinct  improvement  in  the  state  of  the  animal. 

10408.  A  reduction  of  solid  food  from  10  to  3  per  cent, 
is  very  great? — It  is,  but  3  per  cent,  of  the  body 
•weight  corresponds  to  4  2-10  lbs.  of  dry  food  to  a 
man  of  average  weight,  which  is  a  pretty  large  amount 
of  food  in  itself.  Ten  per  cent,  of  dry  food  to  a  man 
of  average  weight  would  be  141bs.  a  day,  which  is  an 
enormous  quantity. 

10409.  I  should  like  to  have  your  opinion  a.s  tq 
whether  you  think  these  experiments  in  any  way  indi- 
cate what  is  a  negligible  quantity  of  arsenic  for  a  man  to 
take  ? — In  my  opinion  they  show  that  l-150th  part  of  a 
grain  is  not  altogether  negligible.  Beyond  that  I  would 
not  like  to  go. 

l-140th  grain  10410.  (Chairvian.)  Was  there  any  possible  benefit 
per  gallon  from  the  arsenic  to  the  rats  ? — I  did  not  get  any  evidence 
over  long  Qf  permanent  benefit  being  derived  from  the  addition 
penoa^detn-  arsenic  to  the  drink  of  the  animals.  I  got  apparent 
benefit  for  periods  amounting  to  a  month  or  so,  but  I 
did  not  find  that  a  continuous  use  of  arsenic  for  more 
than  two  or  three  weeks  or  a  month  was  beneficial. 
On  the  other  hand,  I  had  perfectly  clear  evidence  that 
an  amount  of  arsenic  equivalent  to  l-140th  of  a  grain 
per  gallon  was  detrimental  when  the  amount  of  food  was 
insufficient. 

10411.  How  do  you  account  for  a  human  being  learn- 
ing to  take  large  quantities  of  arsenic  by  gradually  in- 

Tolerance  of  creasing  the  dose  ? — That  is  a  very  difficult  question.  It 
arsenic.  is  not  everybody  who  is  capable  of  getting  accustomed 

to  taking  large  quantities  of  arsenic.  In  certain 
countries,  Styria  for  instance,  where  the  ha;bit  c£ 
arsenic  eating  has  been  common  for  probably  a  con- 
siderable length  of  time,  no  doubt  some  people  are 
capable  of  taking  considerable  quantities  of  arsenic 
without  any  bad  effect. 

10412.  You  admit  that  what  we  so  often  hear  of  with 
regard  to  Styrian  peasants  eating  arsenic  may  bs 
accepted  as  true  ? — I  thinlv  the  evidence  which  has  been 
collected  is  so  complete — ^although  some  exaggeration 
may  have  crept  in  in  some  statements — that  there  can  be 
no  doubt  that  it  is  a  common  practice  there  for  people  to 
take  arsenic. 

10413.  In  accustoming  themselves  to  eating  arsenic  do 
they  sometimes  get  poisoned? — ^There  are  cases  on 
record  where  people  in  the  habit  of  taking  arsenic  in 
this  way  have  suffered.  I  do  not  speak  of  these  things 
from  my  own  personal  knowJedge,  but  only  from  what 
has  been  recorded  in  literature,  and  therefore  I  would 
not  like  to  insist  too  much  on  the  value  of  my  state- 
ments, although  as  far  as  I  am  concerned  I  believe 
them  to  be  correct. 

Qncstion  of  10414.  Might  1-lOOth  grain  per  day  be  distinctly  in- 
negligible  jurious  to  a  human  being? — That  is  my  own  conviction, 
daily  dose  of  iQHS.  Would  1  grain  per  day  be  unmistakably  poison- 
ftrsemc.  ousP— Ye*;  it  would  give  rise  to  acute  poisoning  in 


mental  to 
rat 


ti 
rats 
nic, 


most  people — not  in  everybody.    There  are  some  people  Professor 
who  might  have  acquired  tolerance  after  taking  the  drug  Dehpm 
for  a  time.    There  is  no  drug  the  action  of  which  is  so 
uncertain  as  arsenic.     Some  people  cannot  bear  the  1^  June 
slightest  trace  of  arsenic  administered  by  the  mouth. 
Even  if  used  for  the  purpose  of  killing  the  pulp  of  teeth, 
arsenic  may  produce  such  intense  nerve  irritation  that 
some  people  are  not  able  to  bear  its  action.  Other 
people,  on  the  contrary,  are  apparently  capable  of  bear- 
ing large  doses  of  arsenic  taken  by  the  mouth. 

10416.  1-lOth  of  a  grain  per  day  would  be  liable  to 
produce  serious  results  on  human  beings  ? — Yes,  within 
a  very  short  time.  I  am  perfectly  satisfied  now  that 
even  1-lOOth  of  a  grain  would  ijot  be  safe,  or,  at  any  rate, 
that  nothing  above  1-lOOth  of  a  grain  would  be  safe  to 
take  as  a  daily  dose  for  a  considerable  length  of  time. 

10417.  {Dr.  Whitclegge.)  You  say  that  the  variation 
of  susceptibility  is  greater  in  relation  to  arsenic  than  to 
most  other  drugs  in  man? — I  may  have  put  the  states 
ment  too  strongly ;  it  is  one  of  the  drugs  in  which 
idiosyncrasy  is  of  extraordinary  importance. 

10418.  Would  you  extend  that  proposition  to  the  rat.''  Susceii 
— 'I  have  no  means  of  judging.  I  saw  only  one  case  in  lity  oi 
which  I  thought  the  rat  was  unusually  quickly  affected 
out  of  a  series  of  22  that  I  experimented  upon.  Tli.^ 
rat  to  which  I  refer  is  the  rat  in  experiment  7,  in  which 
1  found  that  the  presence  of  10  per  cent,  of  alcohol 
added  to  l-7th  of  a  grain  per  gallon  of  arsenious  acid 
beer  produced  death  extremely  rapidly.  That  appeared 
not  to  be  entirely  explained  by  the  addition  of  tlif^ 
alcohol,  which  seemed  to  have  very  little  effect  on  the 
other  rats. 

10419.  Were  the  rats  all  growing  ? — They  were  all  rats 
which  had  not  quite  reached  their  full  size,  but  they 
were  nearly  adults.  They  generally  weighed  above 
150  grammes.  The  largest  rats  I  had  at  the  time 
weighed  200  grammes.  I  tried  experiments  on  young 
rats,  but  I  could  not  manage  them.  They  would  not 
take  their  food  during  the  administration  of  arsenic  well. 
Two  young  rats  which  I  experimented  upon  died  so 
rapidly  that  I  did  not  venture  to  make  more  experi- 
ments of  that  kind  for  the  time. 

10420.  Is  it  possible  to  say  anything  with  regard  to 
peripheral  neuritis  in  connection  witli  rats  ? — found 
no  clear  evidence  of  these  rats  suffering  from  peri- 
pheral neuritis  during  life.  They  did  not  show  any 
signs  of  unsteadiness  of  gait ;  they  could  stand  on  their  ' 
hind  legs  quite  well  in  the  usual  way,  take  hold  of 
things  with  the  front  paws  as  normal  rats  do,  and 
they  could  wash  their  faces.  There  was  no  sign  what- 
ever of  paralysis  They  had  no  loss  of  power  over  theii 
limbs.  In  no  case  did  I  see  any  evidence  of  there  being 
any  difficulty  in  the  performance  of  any  of  their  move- 
ments. They  took  water  with  their  paws  very  much  like 
a  human  being,  sucked  their  knuckles,  and  they 
had  perfect  control  over  their  limbs.  They  sometimes 
looked  drowsy,  and  were  difiicult  to  rouse,  as  was  noticed 
in  the  case  of  patients  suffering  from  arsenical  poison- 
ing. After  death  I  could  not  find  any  clear  evidence  of 
the  nerves  being  in  a  state  of  neuritis.  In  two  or  thres 
cases  the  nerves  were  not  quite  normal.  On  the 
other  hand,  one  of  my  pupils  working  at  the  central 
nervous  organs  found  a  large  number  of  nerve  cells  in 
a  state  of  more  or  less  advanced  degeneration,  and  this 
would  account,  for  the  drowsy  condition.* 

10421.  (Sir  William  Church.)  Were  those  nerve  cells 
in  the  spinal  cord  or  in  the  brain  ?^ — Both.  A  certain 
proportion  of  the  nerve  cells  were  affected  both  in  the 
brain  and  spinal  cord.  The  degeneration  was  marked 
by  breaking  up  the  chromatophile  elements.  I  have 
some  photographs  here  of  those  nerve  cells  in  varioiu 
states  of  degeneration  (photographs  put  in). 

10422.  (Dr.  Whitelegge.)  It  would  be  quite  possible  if 
the  observations  were  continued  longer  with  smaller 
doses  of  arsenic  that  something  like  peripheral  neuritis 
might  make  its  appearance? — Possibly,  but  I  do  not 
think  thei"e  is  much  post-mortem  evidence  of  unmistak- 
able peripheral  neuritis  even  in  the  human  subject, 
that  is  to  say,  as  a  primary  lesion.  In  the  brain* 
and  spinal  cords  of  patients  dying  from  so-called  peri- 
pheral neuritis  which  we  have  examined  in  the  labora- 
tory, it  has  seemed  to  me  that  the  changes  in  the  central 
nervous  system  were  far  more  marked  than  those  in  the 

*  As  to  this  reply,  however,  see  observations  made  in 
Appendix  16,  on  p.  191,  below. 
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peripheral  nervous  system.  Of  course  the  peripheral 
nervous  system  is  bound  to  be  affected  after  a  time  if  the 
central  nervous  system  is  affected. 

10423.  With  regard  to  accumulation,  in  your  .summary 
you  say  "  WJien  arsenic  is  administered  in  large  doses 
there  seems  to  be  no  accumulation  "  ? — I  have  not  put  the 

,  t,;ii<en  sentence  there  quite  correctly.  I  should  have  said  there 
seems  to  be  accumulation.  What  I  have  found  is  that 
when  a  very  small  amount  of  arsenic  is  administered  daily 
there  seems  to  be  an  accumulation.  There  is  an  accu- 
mulation, because  one  finds  several  days  after  the 
arsenic  has  been  stopped  that  there  may  be  in  the  body 
a  larger  amoimt  of  arsenic  than  the  daily  dose  given.  If 
one  gives  a  very  large  dose  of  arsenic,  the  amount  found 
in  the  tissues  is  always  smaller  than  the  amount  given 
daily. 

10424.  Would  you  put  it  this  way,  that  the  absolute 
amount  stored  u]}  in  the  body  may  be  greater  with  thv 
small  doses  than  with  the  large  doses  ? — No  ;  what  I  want 
to  say  is  that  the  body  is  apparently  capable  of  storing 
up  for  a  time  a  certain  amount  of  arsenic.  If  small  dosas 
are  given  successively  these  may  cumulate  until  the 
storage  limit  is  reached.  If,  on  the  contrary,  doses  ex- 
ceeding the  maximum  that  can  be  stored  up  in  the  body 
are  given,  elimination  of  the  exce.ss  apparently  takes 
place  rapidly,  so  that  the  amount  of  arsenic  retained 
may  be  less  than  the  amount  given  in  a  single  dose. 

10425.  (Chairman.)  In  one  case  you  mentioned  a  very 
large  discrepancy  between  the  quantitative  estimate  that 
Mr.  Thomson  made  and  your  own  result.  I  think  you 
said  Mr.  William  Thomson  found  l-200th  of  a  grain, 
and  you  fouml  l-30th  of  a  grain  ? — Yes,  about. 

10426.  Did  you  get  any  explanation  of  that  discref)- 
ancy  ? — oould  not  find  any  explanation  of  the  dis- 
crepancy. I  supplied  Mr.  Thomson  with  the  sample  of 
beer,  which  I  had  tested  myself.  He  wanted  to  try  it, 
and  he  gave  me  his  own  estimate.  He  used  Marsli's 
test,  and  I  used  Reinsch's  test.  That  is  the  only  differ- 
ence. I  mentioned  this  case  because  I  was  asked  whether 
I  was  aware  of  any  discrepancy  between  my  results  and 
those  of  other  observers.  This  is  the  most  striking  dis- 
crepancy I  am  acquainted  with. 

10427.  Have  you  had  other  cases  in  which  there  was  a 
satisfactory  and  fair  agreement  between  your  test  by  tht- 
Reinsoh  methods  and  other  tests  by  the  Marsh  method  ? 
— Generally  speaking  there  has  been  a  marked  dis- 
crepancy from  the  first.  Quite  in  the  early  part  of  the 
investigation  in  1900-1  the  estimates  made  in  Man- 
chester by  chemists  using  Marsh's  method  often  sKowed 
no  arsenic  whatever  when  I  found  a  good  deal  by 
Reinsch's  test.  Later  on,  even  during  the  months  of 
January  and  February,  1901,  after  a  period  of  experi- 
mentation, the  results  obtained  by  myself  were  generally 
higher  than  those  obtained  by  chemists  who  were  using 
iMarsh's  method.  It  is  only  lately  that  the  same 
.specimens  happened  to  have  been  examined  within  my 
knowledge  by  a  chemist  whose  experiences  can  be  cer- 
tainly relied  upon.  Mr.  Thomson  is  a  man  in  whom  we 
have  all  confidence  in  Manchester,  and  I  cannot  account 
for  tlie  difference  of  results. 

10428.  Are  you  forced  to  the  conclusion  thai  tlie 
Marsh  test  is  dangerous  in  not  finding  arseiiic  when  the 
Reinsch  method  will  find  it? — ^I  would  not  go  as  far  as 
that.  It  is  a  matter  of  accident  sometimes  when  the 
test  iloes  not  give  the  same  results.  I  would  not  ven- 
I  ur(-  to  criticise  the  Marsh  test,  because  I  am  not  an 
expert  chemist,  bvit  in  my  hands  it  has  not  yielded  as 
good  results  as  the  Reinsch's  test. 

10429.  Yet  you  have  found  ^^ery  large  discrepancies 
not  confined  to  this  single  instance  ? — ^In  the  early  part 
of  the  investigations  there  were  very  gi'eat  discrepancies. 
Several  analysts  could  not  find  any  arsenic,  or  nothing 
more  than  traces  of  arsenic,  when  Dr.  Coutts  and  myself 
were  able  to  find  by  Reinsch's  process  material  quantities 
if  arsenic.  At  that  time  I  think  facts  proved  that  I  was 
■correct  in  my  estimations  and  conclusions. 

10430.  It  was  proved  that  you  were  right  by  inde- 
pendent tests  ? — Yes. 

10431.  By  the  Marsh  tests  ?— Partly,  and  partly  by 
"he  precipitation  of  sulphide.  Professor  Campbell 
Brown,  of  Liverpool,  found  very  much  the  same '  quan- 
tities of  arsenic  by  precipitation  of  sulphide,  soinetiines 
more  than  I  have  found,  either  in  the  same  samples  or 
in  ga,niples  obtained  from  the  same  source.  Professor 
T>ixon  m  Blanchester,  also  by  pTe«ipitation  of  arsenic 
16  sulphide,  found  very  nearly  the  same  quantitl&s. 
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10432.  He  found  it  by  the  .sulphide  itself  l-'—Ye.i. 

10433.  It  is  a  very  serious  matter  if  it  should  turn  out 
that  one  test  should  give  seven  times  as  much  as 
another  ? — Yes.    That  discrepancy  has  existed  before. 

10434.  And  it  is  still  the  sameP — Yers,  and  it  will  go 
on  I  think  so  long  as  different  methods  of  applying  each 
test  are  used. 

10435.  There  can  be  no  doubt  that  when  the  Marsh 
vest  is  applied  to  a  solution  from  which  a  previously 
measured  quantity  of  arsenic  has  been  taken  out,  and 
the  liquor  again  tested,  nothing  is  found.  There  seems; 
CO  be  no  room  for  error  there? — I  think  there  is 
room  for  considerable  error.  First  of  all,  you  have  to 
brea/k  up  the  organic  matter,  and  that  is  not  such  an 
easy  process  as  is  generally  supposed.  Secondly,  you 
have  to  prove  that  you  have  entirely  reduced  the 
arseniuretted  hydrogen  as  it  passes  through  the  reduction 
tube.  If  some  part  escapes,  of  course  you  lose  a  portion 
of  the  arsenic,  however  completely  arsenic  may  have  been 
removed  from  the  original  substance. 

10436.  But  we  have  heard  that  l-200th  put  in  ex- 
joressly  could  be  detected  by  the  Marsh  method.  The 
test  is  repeated  on  the  liquor  which  shows  nothing, 
tlierefiire  the  test  has  taken  all  the  arsenic  out? — Yes, 
but  has  the  arsenic  in  the  reduction  tube  been  weighed  ? 

10437.  (Profcssdr  Thorpe.)  The  thing  has  been  proved 
in  another  way.  It  was  admitted  to  us  in  evidence  by 
Dr.  Luff  that  a  solution  of  arsenious  oxide,  which  was 
insensitive  to  the  further  action  of  copper,  which  would 
not  give  a  Reinsch  reaction,  would  nevertheless  give 
a  Marsh  mirror  ? — I  have  done  the  same  thing  myself  at 
the  very  beginning  of  my  investigations,  and  have 
already  explained  that  the  accuracy  of  the  Reinsch's 
process  and  of  my  quantitative  method  are  not  based  on 
the  complete  precipitation  of  arsenic. 

10438.  We  had  it  also  in  evidence  from  Mr.  Hehuer 
that  he  could  not  rely  upon  the  Reinsch  to  a  greater 
degree  of  sensitiveness  than  l/50th  of  a.  grain.  He 
thouglit  that  was  its  limit  of  delicacy.  But  he  did  not 
attach  any  definite  limits  in  the  case  of  the  Marsh  test. 
Both  he  and  Mr.  Chapman  said  there  was  no  difficulty 
in  picking  up  l/200th  of  a  grain? — ^There  is  no  diffi- 
culty in  picking  up  l/200th  of  a  grain  by  Reinsch's — 
you  can  even  pick  up  l/500ths  of  a  grain  quite  easily. 
But  I  do  not  advocate  Reinsch's  test  because  it  is  an 
absolutely  perfect  test ;  on  the  contrary,  I  quite  grant 
it  has  great  limitations,  but  these  limitations  are  not 
more  detrimental  than  those  of  the  Marsh  test.  I  have 
proved  from  the  fir.stthat  by  Reinsch's  process  as  usually 
applied  only  a  portion  of  the  arsenic  present  in  the 
solution  tested  is  precipitated.  From  the  same  fluid  a 
precipitate  of  arsenic  may  be  obtained  in  succession  upon 
a  great  number  of  pieces  of  copper.  Therefore  I  do  not 
attach  any  importance  to  the  entire  precijjitation  of 
ar!.-e.nic.  My  ]3oint  is  that  if  you  place  a  certain 
quantity  of  beer  in  presence  of  hydrochloric  acid 
and  of  a  definite  quantity  of  copper  in  a  vessel 
of  a  definite  ca]3acity,  under  exactly  the  same 
conditions  of  heat,  for  a  certain  length  of  time,  you  can 
recover  in  that  time  a  quantity  of  arsenic  which  is  pro- 
portional to  the  whole  amount  of  arsenic  present, 
provided  the  amount  of  arsenic  is  not  too  large.  I 
have  used  a  very  limited  (juantity  of  unccncentrated 
beer,  and  thus  have  purposely  limited  the  delicacy 
of  the  test.  If  I  wanted  to  obtain  a  more  delicate  test 
I  .should  use  four  times  as  murii  beer.  I  might  also 
reduce  it  by  evapoi'ation,  and  increase  the  delicacy  of 
the  test. 

10439.  (Fiofrssor  Thnrpi'.)  That  could  be  done  by  any 
method  ? — (Rc-writfcii  answr.)  Yes  ;  but  I  claim  that  by 
the  method  I  use  I  can,  wWumi  concentrating  the  beer, 
detect  as  small  a  quantity  of  arsenic  as  can  be  detected 
by  the  Marsh  process  after  somewhat  complicated  opera^ 
tions.  I  have  purposely  limited  the  delicacy  of  the 
Reinsch's  process  by  using  only  lOOcc.  of  beer  for  my 
preliminary  test,  because  I  found  that  with  this  standard 
([uantity  of  beer  it  was  easy  to  detect  and  estimate 
l-143rd  grain  of  arsenious  acid  in  1  gallon  of  beer.  It 
is  therefore  obvious  that  I  coidd  detect  and  estimate  a 
ver}'  much  smaller  amount  of  arsenic  by  using  a  larger 
amount  of  beer.  This  I  have  already  stated  in  my 
previous  evidence.  I  wish  also  to  point  out  that  out  of 
the  two  pieces  of  copper  employed  for  each  test,  I 
sublimate  one  only.  No  doubt  that  by  using  special 
precautions  the  Marsh  test  can  yield  very  good  results, 
but,  so  far,  I  have  not  found  that  the  results  obtained 
by  it  were  more  satisfactory  than  my  own.  There  is, 
however,  one  thing  which  seems  to  me  difficult  to  undei  ■ 
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Professor  stand,  and  that  is  the  difference  between  the  results 
Deicpi'ic.     obtained  by  Marsh's  method  and  by  Reinsch's  process  in 

  the  case  to  which  I  have  piwiously  alluded  (10425).  If 

13  June  1902.  the  method  I  use  is  much  less  delicate  than  the  Marsh's, 

  how  is  it  that  I  have  been  able  to  obtain  from  a  sample 

of  beer  seven  times  as  much  arsenic  as  an  expert  chemist 
could  by  an  improved  Marsh  process?  If  from  a  beer 
containinig  l-200tli  grain,  of  arsenious  acid  per  gallon, 
according  to  the  chemist,  I  can  obtain  repeatedly  a 
sublimate  which  is  five  times  more  abundant  than  myi 
smallest  standard  sublimate  (which  does  not  even  indi- 


civLc  the  lowest  limit  I  can  reach),  it  follows  that  by  my  Profimr 
method  I  should  be  able  to  detect  easily  1-1000?7(,  grain  of  Dc/epinc. 

arsenious  acid  per  gallon;  and  as  by  my  method  only   ■ 

lOOcc.  of  beer  are  sufficient  to  obtain  a  sublimate,  the  13  June  190: 
actual  quantity  of  arsenic  revealed  by  that  method  would 
on  that  supposition  be  l-45000th  of  a  grain,  which  is  an 
absurdity.  I  am  therefore  led  to  believe  that  in  the  ca=e 
in  question  the  whole  of  the  arsenic  present  in  the  beer 
was  not  revealed  by  the  Marsh  process,  however  com- 
pletely it  may  have  been  removed  from  the  material 
tested. 
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PRESENT  : 


The  Right  Hon.  Lord  Kelvin  (Chairman). 


The  Right  Hon.  Sir  William  Hakt-Dyke. 
Sir  William  Church. 


Professor  Thorpe. 
Dr.  Whitelegge. 


Dr.  Buchanan,  Secretary. 


Mr.  Aethtjr  E.  Ling,  called  ;  and  Examined. 


10440.  Mr.  B.  E.  R.  Newlands  and  yourself  have 
some  evidence  to  give  us  regarding  the  presence  o£ 
arsenic  in  fuel,  and  the  mode  of  the  treatment  of  fuel 
in  respect  of  arsenic  ? — Yes. 

10441.  I  believe  Mr.  Newlands  is  a  past  vice-presi- 
dent of  the  Institute  of  Chemistry  and  of  the  Society 
of  Chemical  Industry,  and  member  of  the  Society  of 
Public  Analysts,  etc.  ? — Yes. 

10442.  And  you  vourself  are  a  Fellow  of  the  Institute 
of  Chemistry,  member  of  the  Society  of  Public  Analysts, 
hon.  local  secretary  of  the  London  Section  of  the 
Society  Chemical  Industry,  and  editor  of  the  journal 
-of  the  Federated  Institute  of  Brewing  ? — I  am. 

1044"'.  I  believe  both  you  and  Mr.  Newlands  practi.s? 
as  analytical  and  consulting  chemists  in  the  City  of 
London  ? — We  do. 

104'^;.  Dc  yon  work  together? — Yes,  to  a  large  extent 
in  connection  with  brewing,  especially  myself. 

104^5.  Yon  have  had  a  large  experience  with  malting 
fuel  ?— Yes. 

10446.  Have  yon  ever,  in  that  experience,  met  with  a 
sample  free  from  arsenic  ? — I  can  say  confidently  I  have 
never  met  with  a  sample  free  from  arsenic  in  the  course 
of  a  very  large  experience  with  malting  fuel. 

lO'K".  Never? — Never. 

10448.  Even  a  fuel  expressly  provided  for  malting? 
— No  other  fuel  is  referred  to  in  this  evidence  except 
fuel  obtained  from  maltings. 

10449.  And  fuel  such  as  has  been  used  since  the 
warning  which  was  given  a  year  ago  ? — Yes. 

10450.  Do  you  find  that  since  the  warning  given  a 
year  ago  the  fuel  that  is  used  is  still  not  free  from 
arsenic  ? — I  have  never  met  with  a  fuel  of  any  kind 
whatever  free  from  arsenic. 

10451.  How  do  you  determine  arsenic  in  fuel  ? — The 
method  of  determining  arsenic  in  fuel  is  one  which 
was  described  by  Mr.  Newlands  and  myself  in  a  con- 
joint paper  read  before  the  Institute  of  Brewing  on 
June  11th,  1901.  It  consists  in  burning  a  portion  of 
the  fuel  and  estimating  the  arsenic  in  the  ash  by  the 
Marsh-Berzeliiis  method,  and  in  burning  a  second 
portion  of  the  fuel  mixed  with  a  proportion  of  a  base, 
such  as  lime,  soda,  or  magnesia,  and  estimating  the 
arsenic  in  the  ash  from  that.  The  second  determina- 
tion gives  the  total  arsenic,  the  first  determination 
giving  the  arsenic  fixed  by  the  ash.  The  difference 
between  the  two  gives  the  volatile  arsenic. 


10452.  The  second  will  be  the  sum  of  the  two  ? — 
The  difference  between  the  total  arsenic  and  the  tixed 
arsenic  will  give  the  volatile  arsenic. 

10453.  Do  you  consider  that  the  second  process  gives 
the  whole  arsenic  ?j — ^The  second  process  gives  the 
whole  arsenic,  as  I  have  proved  by  numerous  experi- 
ments with  fuels  and  other  organic  substances,  such 
as  sugars  and  yeast,  to  which  known  quantities  of 
arsenic  have  been  added,  and  which  have  then  been 
burnt  in  the  same  manner  and  the  arsenic  estimated. 

.  10454.  Do  you  consider  that  would  be  a  good  plan 
for  finding  the  total  arsenic  in  worts  or  in  beer — to  dry 
it  and  then  burn  it  with  an  added  base  ? — I  do,  I  con- 
sider it  a  very  good  process  indeed  ;  in  fact,  it  is  one 
that  the  joint  committee  of  the  Society  of  Chemical 
Industry  and  of  Public  Analysts  suggested  as  an  alter- 
native in  cases  in  which  destruction  of  the  organic 
matter  was  necessary.  They  gave  two  processes,  one 
tlie  destruction  of  organic  matter  with  nitric  and 
sulphuric  acid,  and  the  other  the  burning  with  a  base, 
as  you  have  suggested.  • 

10455.  The  Mar.sh-Berzelius  method  would  be  a  sim- 
pler process  for  beer  ? — In  the  eases  you  refer  to,  the 
final  test  would  be  the  Marsh-Berzelius  method. 

10456.  The  Marsh-Berzelius  applied  direct  to  the 
liquor  suffices  for  most  cases  ? — In  my  experience  I  have 
found  that  in  the  case  of  beer  it  gives  reliable  results 
when  directly  applied. 

10457.  So  that  the  combustion  method,  although  it 
would  succeed,  would  be  more  elaborate  but  not  more 
sure  ? — In  my  experience  it  is  not  necessary,  but  I  am 
aware  that  some  have  contended  that  the  arsenic  is 
sometimes  present  in  beer  in  a  form  in  which  it  does 
not  respond  to  the  Marsh-Berzelius  test.  That  has  not 
been  my  experience.  I  ought  to  have  said  that  I  used 
hydrochloric  acid  when  I  worked  with  the  direct  Marsh 
test  in  beer.  I  believe  that  when  sulphuric  acid  is 
used  it  is  impossible  to  apply  the  Marsh  test  direct  to 
beer  with  satisfactory  results. 

10458.  I  believe  that  Mr.  Newlands  has  taken  out  a 
patent  in  connection  with  the  process  you  have 
described,  for  the  treatment  of  fuel  with  a  base  ? — ^He 
has. 

10459.  Not  a  proce.s.^  for  testing  fuel  ? — Not  for  the 
purpose  of  testing  fuel,  but  for  the  purpose  of  retain- 
ing the  whole  of  the  arsenic  hi  the  fixed  conditicr..  i.i 
malting  fuel. 
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10460.  The  object  then  is  to  burn  the  fuel  by  this 
li)ig.  niethod  in  the  malting  kiln? — Yes. 

1902:  10461.  Dr.  JVIcGowan  has  suggested  some  questions 
—  wliich  we  might  put  to  you  with  reference  to  what  you 
nic  liave  told  us.  Have  you  definitely  proved  thai,  the 
whole  of  the  arsenic  in  fuel  is  retained  by  ignition 
with,  say,  sodium  carbonate  1 — Yes,  with  any  base  such 
as  lime,  magnesia  or  sodium  carbonate  provided  that 
the  mixture  be  sufficiently  intimate.  Not  only  I,  but 
several  others  have  proved  the  same  thing. 

10462.  I  suppose  you  tried  two  cases — sodium  car- 
bonate in  one  case,  and  lime,  ordinary  quicklime,  in 
the  other  ? — ^Yes. 

10463.  Did  the  results  agree  in  those  two  cases  ? — 
Yes. 

10464.  In  the  tables  which  you  have  handed  in,  the 
total  arsenic  determined  in  anthracite  is,  in  some  cases, 
equal  in  amount  to  the  volatile  arsenic  determined  1 
■ — Yes. 

10465.  May  not  this  possibly  indicate  that  .sonip  of 
the  total  arsenic  has  escaped  estimation  ?^ — If  that  were 
so  I  cannot  think  that  it  was  due  to  the  arsenic  not 
being  retained  by  the  base.  It  may  be  due  to  some- 
thing we  do  not  know  of  at  the  present  time,  some 
influence  of  certain  substances  on  the  Marsh-BerJielius 
method,  but  I  am  convinced  that  it  is  not  to  be  ascribed 
to  any  fault  in  the  non-retention  of  a  portion  of  the 
arsenic  by  the  base ;  because  in  the  results  I  have 
brought  forward  I  have  always  taken  special  care  to 
intimately  mix  the  fuel  with  a  sufficiency  of  the  base, 
and  not  only  so,  but,  as  I  stated  before,  I  have  proved 
absolutely  that  when  known  quantities  of  arsenic  are 
mixed  with  an  organic  substance  and  with  a  base  and 
burnt  the  whole  of  the  arsenic  is  retained. 

10466.  IMust  the  fuel  be  very  finely  broken  up  for 
this  process  ? — Yes ;  for  the  analytical  process  the  finer 
the  fuel  is  broken  up  the  better.  The  more  intimate 
will  the  admixture  be.  I  should  certainly  advise  that. 
My  plan  is  to  grind  the  sample  for  analysis  in  an  agate 
mortar,  and  very  often  sift  it. 

10467.  That  would  be  too  fine  a  powder  to  work  in 
the  malt  kilns? — Just  so.  The  only  thing  one  can  do 
on  the  technical  scale  is  to  coat  the  fuel  with  a  base, 
such  as  lime  wash,  or  to  absorb  a  portion  of  solution 
of  soda  ash.  One  cannot  expect  to  treat  fuel  with  a 
large  excess  of  a  base  such  as  you  would  in  laboratory 
determinations. 

10468.  Have  any  experiments  been  made  to  prove  that 
the  fuel  can  be  so  treated  with  lime  on  a  practical  scale 
as  to  give  no  arsenic  in  the  fumes  when  it  is  burnt  in  the 
kiln  ? — I  have  a  large  number  of  analyses  here  proving 
that  malt  dried  with  fuels  so  treaited  contains  only 
negligable  quantities  of  arsenic^ — generally  1-lOOOth  of 
*  grain  per  lb.,  or  below. 

10469.  To  return  to  the  method  of  testing  :  what 
volume  of  liquid  do  you  employ  in  the  Marsh-Berzelius; 
apparatus  ? — The  volume  of  liquid  employed  is  the  same 
as  that  indicated  in  the  report  of  the  conjoint  commit- 
tee of  the  Society  of  Public  Analysts  ami  of  Chemical 
Industry.    I  was  one  of  the  committee,  and  the  method 

com-   I  adopt  is  in  all  cases  the  committee  method. 

10470.  Does  the  volume  used  appreciably  affect  the 
depth  of  the  mirror  obtained  ? — I  iDelieve  it  does.  But 
mcst  of  my  experiments  have  been  made  with  the  size 
of  flask  recommended  in  the  committee's  report,  and  I 
have  really  very  little  experience  except  in  the  early 
days  of  the  arsenic  scare  to  prove  that. 

10471.  You  believe  that  not  quite  the  same  mirror 
would  be  obtained  with  a  certain  quantity  of  arsenic 
anil  30  cubic  centimetres  of  liquid  as  joii  would  get 
with  the  same  quantity  of  arsenic  and  50  cubic  centi 
metres  of  liquid  ? — I  believe  that  would  be  the  case. 

10472.  The  mirror  would  be  different  ? — I  believe  it 
would.  I  regard  the  quantitative  Berzelius-Marsh  test 
as  a  purely  empirical  one.  Whatever  apparatus  I  was 
working  with  I  should  make  my  set  of  standard  mirrors 
for  that  apparatus,  and  then  it  would  have  no  efifecfc 
whatever  upon  the  quantitative  results,  provide.d  I  used 
the  mirrors  obtained  with  the  same  apparatus  that  I 
was  working  in  the  actual  analyses. 

10473.  So  that  if  you  were  going  to  use  50  cubic  centi- 
metres of  liquid  in  your  test  you  would  make  youi 
standards  from  tlio  known  quantity  of  arsenic  put  into 
the  50  cubic  centimetres? — Yes,  exactly. 

4576. 


10474.  Would  it  be  nece.s.sary  to  vary  the  amounts  oi  Mr. 
lime  used  in  the  ignition  for  estimation  of  the  total  A.  R.  Ling. 

arsenic  in  the  case  of,  say,  1  gramme  or  10  grammes  of   

fuel  ? — I  should  say  decidedly  yes,  because  in  all  cases  ^0  June  1902. 
an  excess  is  employed.    If  I  used  ten  times  the  amount  . 

of  fuel  I  should  use  generally  ten  times  the  amount  of  Qiiantity  of 
bfise  bme  added 

in  determiri- 

10475.  What  weight  of  ba.se  do  you  consider  proper  in  ino-  "  total 
proportion  to  the  fuel  ? — I  think,  provided  the  mixture  arsenic." 
is  intimate,  10  grammes  of  fuel  require  only  1  gramme  of 

base.    That  is  quite  a  sufficient  excess — that  is  a  very 
large  excess  indeed. 

10476.  {Sir  William  Hart-Dyle.)  You  use  it  pro  rata 
according  to.the  quantity  ? — Yes.  I  believe  the  amount 
recommended  in  the  report  of  the  joint  committee  is 
equal  portions  of  a  base  and  fuel.  That  is  more  than  I 
employ ;  in  faot,  it  is  more  than  is  necessary. 

10477.  {Chairman.)  In  the  furnaces  of  the  malt  kilns  Addition  of 
the  proportion  of  weight  of  lime  to  weight  of  fuel  must  liine  to  fuel 
be  very  small? — Very  small  indeed  ;  in  fact,  5  per  cent,  on  kiln. 

is  the  most  we  have  experimented  with  ;  5  per  cent,  of 
lime  added  in  the  form  of  a  wash  is  found  to  be  ample. 

10478.  Is  that  found  quite  sufficient  to  keep  down  all 
the  arsenic  ? — Yes ;  provided,  of  course,  that  the  fuels 
be  not  too  arsenical.  I  have  no  experience  with  highly 
arsenical  fuels,  because  I  have  not  gone  out  of  my  way 
to  get  such  fuels.  I  have  simply  analysed  those  fuels 
which  came  from  maltsters.  Although  I  have  met  with 
very  bad  samples  of  anthracite,  I  have  had  no  fuels  of 
the  highly  arsenical  nature  such  as  I  have  seen  in  pub- 
lished analyses — gas  cokes,  for  instance.  I  do-  not  know 
what  would  happen  if  one  employed  such  highly  arsenical 
fuels.  Then,  I  take  it,  one  would  have  to  use  more 
base. 

10479.  On  extracting  the  ignited  residue  of  ash  and  Extraction 
base  with  acid,  may  not  some  of  the  arsenic  be  in  an  of  ignited 
insoluble  form,  such  as  sulphide — That  certainly  is  a  residue, 
point  which  occurred  to  me.    As  a  matter  of  fact  it  is 

so.  When  one  dissolves  the  ash  of  a  coke,  say  in  hydro- 
chloric acid,  a  large  volume  of  sulphuretted  hydrogen 
is  always  evolved  ;  but  it  must  be  remembered  that  even 
if  svdphide  of  arsenic  were  formed  I  know  from  my  own 
experience  that  it  responds  to  the  Marsh  test  as  easily 
as  arsenious  oxide  does,  possibly  because  we  are  dealing 
with  so  large  a  dilution  that  the  sulphide  is  in  that 
dikition  a  soluble  compound.    I  believe  it  to  be. 

10480.  You  do  not  feel  quite  sure,  but  it  is  possible 
that  some  of  the  arsenic  may  be  converted  to  an  in- 
soluble form,  such  as  sulphide,  and  be  removed  from  the 
sphere  of  action  of  the  Marsh  test  ? — I  think  very  likely 
some  of  it  may  exist  as  sulphide,  but  that  will  not  be 
removed  fromi  the  sphere  of  action  because  it  will  re 
spend  to'  the  Marsh  test.    I  do'  not  admit  that  in  the 

dilutions  that  we  employ  in  the  Marsh  test  arsenious  Solubility  of 
sulphide  is  an  insoluble  compound  ;  I  believe  it  to  be  p  sulpliido  of 
soluble  compound.    I  am  speaking  from  memory,  but  I  arsenic 
believe  the  solubility  is  something  like  on©  part  in  formed. 
7,000,000,  and  we  have  usually  a  much  greater  dilution 
than  tnat. 

10481.  Do  you  think  it  would  be  an  improvement  if  Residue  is 
ihe  residue  of  your  combustion  was  oxidised? — That  is  now  oxidii  eil. 
ray  practice  at  the  present  time.    At  first  my  results 

were  obtained  by  heating  the  residue  with  an  excess  of 
hydrochloric  acid  at  about  70deg.  C.  for  a  short  time, 
allowing  it  to  remain  for  about  12  hours,  making  up  the 
volume,  or  using  it  direct  as  the  case  might  be,  intro- 
ducing it  into  the  Marsh  apparatus  on  the  following 
day.  The  method  I  have  adopted  recently  is  to  heat 
with  hydrochloric  acid  and  a  few  drops  of  nitric  acid 
until  the  whole  of  the  sulphuretted  hydrogen  is  de^- 
stroyed.  I  heat  it  for  a  long  time  in  that  way,  ancF 
allow  it  to  stand  for  a  number  of  hours.  Before  intro- 
ducing it  into  the  Marsh  apparatus  I  add  a  little  sub 
phurous  acid  to  destroy  any  nitric  acid  present.  I  also 
have  used  bromine  as  an  oxidising  agent  in  the  case  of 
the  residues  of  some  cokes. 

10482.  Is  bromine  an  oxidising  agent? — Yes. 

10483.  How  does  bromine  act  as  an  oxidiser — where 
does  the  oxygen  come  from  if  you  use  bromine  ?— • 
Bromine  acts  as  an  oxidiser  in  becoming  converted  intc 
hydrcbromic  acid ;  it  combines  with  the  hydrogen  from 
Tne  wa.ter  and  thus  liberates  an  atom  of  oxygen. 

10484.  After  moistening  j^our  residue  with  nitric  acid 
or  otherwise  treating  it  as  you  have  described  to  oxidise 
it,  do  you  evaporate  it  to  dryness  and  re-ignite  it? — 
No,  T  do  not. 
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10485.  Do  you  take  it  in  its  moist  state  and  put  it 
into  the  Marsh  apparatus  ? — Yes,  I  should  consider  it 
ilangerous  to  evaporate  in  the  ca.se  of  small  quantities  of 
arsenic,  because  when  the  whole  of  the  nitric  acid  is 
removed  I  believe  that  the  hydrocliloric  acid  might 
possibly  act  a.s  a  reducing  agent,  and  volatilise  a  portioi^ 
of  the  arsenic  as  chloride,  especially  in  the  presence  of 
iron,  because  we  have  a  well-known  analytical  process  of 
determining  arsenic  by  distilling  with  hydrochloric  acid 
in  the  presence  of  iron  salt. 

10486.  Does  the  presence  of,  say,  1-lOth  of  a  grain  of 
ferric  iron  in  the  Marsh  apparatus  prevent  the  forma- 
tion of  a  mirror  of  quantitative  accuracy  ? — I  have  no 
experience,  or  very  little  experience,  of  the  addition  of 
iron  salts  to  the  Marsh  apparatus,  but  I  haVe  experience 
in  the  granulation  of  zinc  witli  a  salt  of  iron,  in  which  it 
was  found  to  considerably  impair  the  sensitiveness  of 
the  zinc.  By  sertsitiveness  I  mean  the  depth  of  the 
mirror  formed  with  a  known  amount  of  arsenic.  Some 
time  ago  I  endeavoured  to  remove  arsenic  from  arsenical 
zinc  by  various  means,  and  one  idea  which  suggested 
itself  to  me  was  to  fuse  the  zinc,  or  endeavour  to  fuse 
it,  with  metallic  chlorides,  and  among  the  metallic 
chlorides  I  chose  for  this  purpose  was  ferric  chloride. 
The  method,  I  may  say,  was  not  succe&sful.  The  zinc 
which  I  obtained  contained  a  trace  of  iron,  and  it  was 
so  very  insensitive  that  it  would  not  show  in  the  Marsh 
apparatus  a  mirror  when  1-lOOth  of  a  milligramme  of 
arsenious  oxide  was  introduced,  whereas  ordinary  pure 
zinc  free  from  arsenic — pure  zinc — will  show  l-l,000th 
of  a  milligramme. 

10487.  l-l,OO0th  of  a  milligramme  in  what  quantity? 
— In  the  Marsh  apparatus  as  recommended  by  the  com- 
mittee, say  lOOcc.  of  liquid. 

10488.  Does  your  answer  apply  equally  to  ferrous  iron 
and  ferric  iron  ?- — I  am  afraid  I  cannot  give  the  Com- 
mission any  evidence  on  the  systematic  addition  of  either 
ferrous  iron  or  ferric  iron  to  the  Marsh  apparatus  ;  I 
cannot  supplement  what  I  have  said  in  regard  to  iron  in 
any  way.  I  know  it  has  been  stated  that  the  presence 
of  a  slight  amount  of  iron  in  the  zinc  tends  to  increase 
the  mirror ;  we  have  a  statement  in  our  report  by  Mr. 
Allen,  of  Sheffield,  to  that  effect,  but  I  have  no  evidence 
on  that  point. 

10489.  {Profe.'isor  Thorpe.)  May  I  point  out  that  ajH 
parently  there  is  a  contradiction  in  terms — the  iron  in 
the  Marsh  apparatus  is  ferrous  iron  ? — It  must  be  ferrous 
iron,  only  of  course  the  reduction  of  ferric  iron  which  is 
in  the  insoluble  state  of  ferric  oxide,  provided  you  have 
not  dissolved  it  all  up,  may  be  a  slow  process,  though 
there  is  an  error  involved  in  that  in  the  first  place, 
because  you  ought  to  dissolve  it  all  up. 

10490.  (Chairman.)  Do  you  find  that  as  regards  arsenic 
different  samples  of  anthracite  are  uniform  ? — I  find  that 
anthracite  is  anything  but  uniform.  I  believe  that  to 
present  a  great  difficulty.  One  of  the  greatest  difficul- 
ties met  witii  in  the  analysis  of  antliracite  qua  arsSnic  is 
to  obtain  a  uniform  sample  of  a  given  bulk. 

10491.  Do  j'ou  find  it  possible  to  obtain  a  representa^ 
tive  sample  of  Welsh  anthracite? — I  find  it  possible  tc 
obtain  fairly  representative  samples,  but  I  have  some 
figures  which  I  can  give  the  Commission  illustrating  the 
selection,  or  the  attempt  at  selection,  of  average  samples 
from  the  same  bulk.  Three  samples,  each  of  which  may 
be  described  as  average  samples,  were  taken  from  the 
same  bulk.  No.  1  gave  l-30th  of  a  grain  of  volatile 
arsenic  per  lb.,  and  l-333rd  of  a  grain  of  fixed  arsenic. 
No.  2  gave  l-50th  of  a  grain  of  volatile  arsenic  per  lb., 
and  l-50th  of  a  grain  of  fixed  arsenic.  No.  3  gave  l-33rd 
of  a  grain  of  volatile  arsenic  per  lb.,  and  l-33rd  of  a 
grain  of  ^ziod  arsenic.  From  these  samples  some  pieces 
containing  slate  were  selected  which  contained  very 
much  larger  quantities  of  arsenic;  for  instance,  jth  of  a 
grain  of  volatile  arsenic  per  lb.  and  -Jth  of  a  grain  of 
fixed  arsenic.  Perhaps  I  may  show  you  these  two 
samples,  one  of  which  is  an  average  sample  of  the  fuel 
used.  You  will  see,  if  you  look  at  the  bad  sample,  that 
there  are  veins  of  slate  running  through  it. 

10492.  I  see  no  signs  of  pyrites.^ — There  are  none 
apparently;  I  have  not  observed  any. 

10493.  If  you  chose  a  pyritic  sample,  the  quantity  of 
arsenic  would  be  considerably  greater  ? — I  believe  the 
chief  source  of  arsenic  in  all  coal  is  pyrites. 

10494.  And  yet  in  Uiesb  there  are  no  pyrites  to  be 
seen  ? — I  liave  also  stated  in  my  precis  tlu;t  slate  is  also 
a  source  of  arsenic. 

aaid  in  slaty  104§5.  {Professor  Thorpe.)  Do  you  niean  that  the  slate 
specimenB.      per  se  is  sirsenioal,  or  that  pyrites  is  associated  witJi  tlie 
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slate  ? — I  cannot  say  that.    I  find  that  slate  in  all  cases,  ]\fr. 
isolated  from  anthracite,  contains  arsenic.    I  have  one  A.  E.  Limi 

case  here  in  which  If  grains  per  lb.  of  total  arsenic   

were  foimd  in  the  slate.  ^0  June  190 

10496.  In  the  slate?— Yes. 

10497.  You  have  no  evidence  as  to  the  form  of  com- 
bination ? — No,  I  have  not  examined  it  under  the  micro- 
scope. 

10498.  [Oh airman.)  Have  you  tested  pyrites,  what  Arsenic 
we  used  to  call  slate  diamond,  and  what  percentage  of  pyi'ites  fi 
arsenic  did  it  contain  P — I  liave  tested  for  the  purpose  a"tb;aeif 
of  this  evidence  several  pieces  of  pyrites  obtained  from 
Welsh  anthracite,  and  they  contained  the  least  arsenic 
of  any  pyrites  I  have  examined.  I  have  a  piece  here, 
for  instance,  in  which  I  found  10  grains  per  lb.  of 
arsenic.  In  other  samples  T  have  found  less,  for  example, 
7  gi'ains  of  arsenic  per  lb. 

10499.  Have  you  sometimes  found  large  pieces  of  py- 
rites embedded  in  the  anthracite,  such  as  slate  diamond  ? 
— I  have  done. 

10500.  But  you  have  not  tested  such  a  specimen  by 
itself  to  see  what  proportion  of  pure  pyrites  it  contains? 
— No  ;  I  should  say  that  such  a  specimen  as  that  would 
contain  90  per  cent". ,  or  even  more,  of  the  pyrites. 

10501.  And  that  containing  10  grains  per  lb.  gives  you 
an  idea  of  how  much  the  pyrites  itself  contains  ? — Yes. 
Pyrites,  I  ought  to  say,  from  otTier  coal  contains  very 
much  larger  quantities  of  arsenic  than  that,  but  from 
antliracite  coal  I  have  not  found  more,  although  I  believe 
others  have  done  so. 

10502.  Does  pyrites  occur  in  veins  and  sometimes  in  Presence* 
the  middle  of  pieces  of  coal  ? — That  is  so,  but  I  do  not  pyrites  can 
think  the  latter  is  often  the  case.  not  ahvajs 

be  j  udged 1 

10503.  Is  it  always  possible  to  detect  the  presence  of  appearance 
pyrites  by  the  external  appearance  of  the  coal  ? — Cer- 
tainly not.    It  is  not  always  possible  to  detect  arsenical 
contamination  from  the  external  appearance  of  the  ooal. 

10504.  The  specimen  that  contains  a  quarter  of  a 
grain  per  pound  of  volatile  arsenic  and  one-eighth  of  a 
grain  of  fixed  arsenic  shows  no  external  signs  of  pyrites? 
It  shows  no  external  signs  of  pyrites,  but  it  does  show 
signs  of  the  presence  of  slate,  and  such  a  specimen  as 
tha:  I  should  regard  with  the  greatest  suspicion. 

10505.  If  these  pieces  were  broken  up  much  smaller, 
would  pyrites  be  visible  ? — I  have  not  found  it  visible. 

10506.  It  may  be  so  finely  mixed  with  the  anthracite 
as  not  to  be  perceptible  to  the  naked  eye  ? — ^I  cannot  say 
whether  that  sample  contains  pyrites  or  not.  its 
arsenic  may  be  derived  from  pyrites,  but  I  have  no 
proof  that  it  is. 

10507.  {Professor  Thorpe.)  Have  no  petrographic 
analyses  of  these  materials  been  made  m  the  same  way 
^Jiat  geologists  make  analyses,  by  slicing  them  up  and 
looking  at  them  through  the  microscope  ? — It  is  quite 
possible,  I  should  imagine,  to  detect  the  minerals  in  a 
thin  section  by  means  of  the  polarising  microscope. 

10508.  Have  not  you  or  the  other  analysts  who  have 
been  working  in  this  matter  done  that? — I  am  afraid 
thai  so  many  things  have  arisen  on  this  question  that  we 
have  not  had  time  to  do  so  ;  I  can  find  no  record  of 
mineralogists  having  done  such  a  thing.  I  quite  agree 
that  it  should  be  done. 

10509.  {Chairman.)  The  chief  source  of  arsenic  in  all  Pyit® 
coal  is  the  pyrites  or  coal  brasses  ? — Yes.  anthrr 

10510.  Are  these  pyrites  chiefly  iron  sulphide,  or  are 
they  also  copper  sulphide  ? — I  have  found  no  copper 
whatever  in  coal  brasses,  although  I  believe  the  pre- 
sence of  copper  is  occasionally  recorded  in  analyses  of 
coal  brasses. 

10511.  May  pyrites  occur  not  as  brasses  but  as  bla<ck 
pyrites  mingled  with  the  coal? — -Certainly  it  may. 

10512.  Do  yon  think  it  is  probable  that  such  black 
pyrites  may  form  a  very  fine  mechaoiical  mixture  ? — That 
I  believe  to  be  the  case. 

10513.  When  pyrites  occurs  in  high  grade  anthracite 
containing  but  little  ash,  is  the  greater  portion  of  the 
arsenic  volatilised  on  burning  the  anthracite? — That 
would  be  the  case. 

10514.  Would  it  be  the  case  if  r-he  anthracite  had  pre- 
viously been  treated  with  a  base? — No.  Provided  a 
sufiiciency  of  the  base  were  used.  If  5  per  cent,  of  the 
base  were  used  in  practice,  practically  the  whole  oould 
be  kept  bad:. 
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r.  10515.  You  tell  us  that  the  preseince  of  coal  brasses 

Ling,  in  anthracite  has  been  long  known,  and  that  at  one 
time  it  was  regarded  as  one  of  the  advantages  of  this 
e  19U2.  fuel  from  a  malting  point  of  view  ? — That  is  so,  on 
account  of  the  sulphur  it  contained.    The  sulphur  rises 
and  comes  into  contact  with  the  malt,  and  bleaches  it 
to  a  certain  extent,  and  those  maltsters  who  liked  pale 
malts  attached  importance  to  the  presence  of  pyrites  in 
the  old  daj^s  on  that  account.    I  have  an  extract  deal- 
ing with  the  subject   from  an  old  book,  called  tlie 
'■  London    and    Country  Brewer,"    published    in  the 
It  an     eighteenth  century.    The  author  there  speaks  of  a  cer- 
ife^      tain  brand  of  anthracite  coal  in  which  pyrites  is  found, 
tnig.    vvhi(^h  is  distinctly  favourable  to  the  producton  of  pale 
malts  by  reason,  he  says,  of  the  sulphur  it  contains. 
In  fact,  so  much  sulphur  does  it  contain  that  he  states 
it  was  impossible  to  remain  in  a  room  in  which  it  was 
being  burnt. 

10516.  I  have  a  distinct  recollection  of  going  through 
a  malt  kiln  just  a  year  ago  in  which  anthracite,  sup- 
posed to  be  of  the  very  best  quality  for  malting,  was 
used,  but  I  remember  noticing  on  the  floors  a  very 
decideilly  pungent  odour  ;  was  that  sulphur? — Pro- 
bably it  was  sulphur,  but  I  could  not  say. 

10517.  That  itself  seems  to  prove  that  there  must 
have  be'en  pyrites  ?— Yes. 

10518.  The  charcoal  could  not  have  given  anything 
like  a  pungent  smell? — No,  it  could  not. 

10519.  In  walking  over  a  malt  floor  during  the  pro- 
cess, is  a  pungent  smell  generally  noticeable  ? — In  cases 
in  which  the  very  best  selected  anthracites  are  used 
there  certainly  is  not  any  noticeable  odour,  not  as  a 
rule- 

10520.  But  hitherto  that  has  been  regarded  as  any- 
thing but  an  evil? — Yes,  because,  as  I  have  explained, 
the  sulphur  bleaches  the  malt,  and  maltsters  like  to 
have  as  pale  a  malt  as  possible,  other  things  being 
equal,  and  also  want  to  please  the  eye  of  their  customers. 

10521.  There  was  no  suspicion  of  arsenic  in  connec- 
tion with  the  material  that  gave  that  bleaching  j)i'o- 
perty  ? — In  the  old  days,  no.  No  one  had  any  idea 
before  the  arsenic  scare  that  malt  contained  arsenic,  or 
was  liable  to  contain  arsenic. 

10522.  I  see  it  is  stated  in  the  "  London  and  Country 
Brewer  "  that  no  malting  fuel  "  is  so  much  in  esteem  as 
the  golden  streaked  coal  of  Tenby,  which  is  endowed 
with  so  much  sul25hur  that  in  the  ships  that  come  from 
thence  they  can  hardly  bear  the  room  it  is  burnt  in,  and 
at  Bristol  is  sold  for  8d.  a  bushel,  where  they  are  in  no 
small  concern  for  this  sort  of  coal,  because  its  great  use- 
fulness has  of  late  encouraged  them  to  dig  so  much  out 
that  their  mines  at  this  place  are  almost  exhausted." 
Is  it  on  record  that  there  were  any  illnesses  from  drink- 
ing beer  in  those  days  ? — I  am  not  aware  of  any. 

10523.  But  a  good  many  people  who  consumed  two  or 
three  gallons  of  beer  a  week  may  have  been  poisoned  in 
virtue  of  that  coal  which  was  in  so  much  request? — They 
may  have  been  so. 

10524.  You  have  spoken  of  the  diflSculty  of  obtaining 
a  representative  sample  of  anthracite.  Is  that  an  argu- 
ment against  the  possibility  of  accurately  selecting 
samples  sufiiciently  free  from  arsenic  for  malting  pur- 
poses ? — I  think  it  is  a  strong  argument  against  it  ;  I 

y  of  would  go  further  than  that  and  say  that  even  if  it  were 
possible  to  select  a  sample  for  analysis  it  would  not  be 
•y  possible  to  ensure  that  the  maltster  every  day  of  his 
work  is  making  use  of  an  average  sample.  A.s  I  have 
already  .stated,  anthracite  is  so  very  variable  in  its  com- 
position, that  one  day  he  may  be  making  use  of  a  sample 
containing  very  much  more  than  he  was  using  another 
day,  so  that  the  analysis  of  an  average  sample  would 
not  help  entirely,  although  it  would  be  helpful. 


10525.  Even  if  a  maltster's  averaga  anthracite  was  Mr 

surticiently  free  from  arsenic  he  could  not  be  sure  ihat  A.  R.  Ling. 

on  some  dates  some  tons  would  be  used  which  would   

contain  a  dangerous  amount  of  arsenic?— I  would  r  ot  2)  Juue  1902. 

go  so  far  as  to  sjay  dangerous,  because  I  do  not  know  what   

that  means,  but  I  would  say  that  he  could  not  ensure 
that  his  malts  would  not  vary  in  the  amount  of  arsenic 
they  contained;  he  could  not  be  sure  that  he  ',>a.s 
making  use  every  day  of  an  average  sample. 

10526.  Has  attention  to  fuel  in  your  experience  done  Less  arsenic 
much   to  reduce  the  amount  of  arsenic  in  jualt I  lately  in 
think  it  has  ;  in  fact  I  am  sure  it  has.    When  I  first  mo.ltm.L' 
commenced  to  examine  fuels  for  arsenic  by  the  method  anthracite. 
I  have  described  to  you,  in  April  or  JVIay  of  last  year, 

one  met  with  anthracite  containing  certainly  larger 
quantities  of  arsenii;  than  one  does  at  the  present  time. 

10527.  In  the  early  part  of  1901  did  you  meet  with 
samples  of  malt  containing  l-50th  to  l-25th  of  a  grain 
per  pound  ? — That  is  so.  Those  samples  were  obtained 
from  the  >naltsters,  and  it  is  probable  they  were  all  coke 
dried. 

10523   {Sir    William  Hart-Dyke.)  Gas  coke?— Pro- 
bably ga^  coke. 

10529.  {Chairman.)  Do  you  mean  that  anthracite  had 
been  ubed  in  the  malting  and  gas  coke  in  drying  the 
malt  No,  I  mean  that  in  the  samples  containing  these 
very  large  quantities  of  arsenic,  coke  had  been  used 
throughout  for  drying ;  but  that  was  in  the  early  days 
of  the  arsenic  inqiiiry. 

10530.  At  the  present  time  what  amount  of  arsenic 
may  be  frequently  found  in  malt? — In  malts  dried  with 
anthracite  or  said  to  be  dried  with  anthracite,  we 
seldom  find  more  than  l-300th  of  a  grain  per  pound.  I 
should  say  that  in  samples  which  come  to  us  without 
our  knowing  how  they  have  been  treated  it  is  rare  to 
find  more  than  l-150th  of  a  grain  of  arsenic  per  pound  of 
malt. 

10531.  With  selected  anthracite  containing  l-25th  of  Calculated 
a  grain  of  volatile  arsenic  per  pound,  you  account  for  as  amount  of 
much  as  l-150th  of  a  grain  per  pound  in  the  malt?^ — arsenic  in 
There  is  a  possibility  of  the  malt  containing  as  much  anthracite 
as  that,  assuming  the  whole  of  the  volatile  arsenic  wliicli  may 
reached  it,  but  this  is  simply  a  calculation.  reach  malt. 

10532.  If  a  portion  of  the  volatile  arsenic  was  fixed, 
by  lime  for  instance,  then  it  could  not  give  as  much 
as  l-150th  of  a  grain  per  pound  of  malt? — It  would  not, 
in  my  experience. 

10533.  Is  chemical  analysis  practically  successful  as  a  Analysis  of 
means  of  control  when  applied  to  the  fuel  used  in  malt-  fygj^ ' 

ing  ? — I  think  not,  I  believe  it  affords  a  very  valuable 
help,  but  I  do  not  think  its  indications  can  be  taken  as 
final  for  the  reason  I  have  just  stated — ■that  it  is 
very  difficult  to  obtain  an  average  sample,  and  im- 
possible to  ensure  that  the  maltster  is  always  making 
use  of  an  average  sample. 

10534.  In  respect  of  statutory  requirements  in  regard 
to  malting  fuel  or  anthracite,  would  it  be  practicable 
that  the  statutory  requirement  should  be  that  the 
anthracite  uniformly  should  contain  less  than  a  certain 
amount  of  arsenic? — ^I  think  it  might  be  valuable  to  fix 
a  standard  of  some  kind,  but  I  think  it  should  be  a 
very  lax  standard,  for  the  reason  I  have  just  stated. 

10535.  {Sir  William  Hart-Dyke.)  You  meiui  that  jt 
large  margin  should  be  allowed  ? — Yes,  with  a  large 
margin  I  think  it  would  be  helpful. 

10536.  {Chairman.)  Do  you  suggest  any  st^atutoiy 
requirement  as  to  the  amount  of  arsenic  allowable  per 
poimd  of  anthracite  ? — I  have  handed  in  several  analyses 
of  samples  of  anthracite,  and  I  think  it  may  be  judged 
from  the  values  obtained  with  these  samples  what  can  be 
done  by  selection,  and  what  amount  of  arsenic,  volatile 
and  fixed,  may  be  expected  in  the  best  samples. 
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The  analytical  results  handed  in  were  as  follows  :  — 

ANALYTICAL  RESULTS. 
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All  the  fuels  referred  to  in  the  following  tables  were  obtained  from  makings  :  - 

I.— ARSENIC  IN  WELSH  ANTHRACITE. 


Good  Samqiles : 

1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Volatile  arsenic 
Fixed^  „ 

-   Grain  per  lb. 

l-30th 
1 -333rd 

Nil 
l-24th 

l-23rd 
1-1 4th 

l-.50th 
l-50th 

Nil 
l-24th 

Nil 
1-1 4th 

1 -140th 
l-70th 

VIII. 

IX. 

X. 

XL 

XII. 

XIII. 

XIV. 

Volatile  arsenic 
Fixed  „ 

-   Grain  per  lb. 

Nil 

l-52nd 

1  33rd 
l-33rd 

Nil 
l-50th 

1-1 40th 
l-20th 

1-1 10th 
l-70th 

l-70th 
l-70th 

1 -140th 
1-1 1th 

XV. 

XVL 

XVIL 

XVIII. 

XIX. 

XX. 

XXI. 

Volatile  arsenic 
Fixed  „ 

-   Grain  per  lb. 
?)  )? 

l-35th 
l-35th 

l-70th 
l-70th 

l-140th 
l-28th 

1-1 10th 
l-3oth 

l-50th 
l-70th 

1-lOOOth 
l-55th 

l-24th 
l-9th 

Bad  Samples  : 

I. 

II. 

III. 

IV. 

Volatile  arsenic 
Fixed  „ 

-  Grain  per  lb. 
1)  )) 

l-8th 
1  -3rd 

l-6th 
1-lOth 

l-4th  1 
l-8th 

Urd 
3-5ths 

N.B. — Nos.  I.,  II.,  and  III.  were  slaty.    No.  IV.  contained  a  large  proportion  of  pyrites. 
Pyrites  {Coal  brasses)  from  Anthracite. 


1. 

II. 

III. 

Arsenic  - 

-   Grains  per  lb. 

7 

11 

3-4ths. 

Shale  from  Anthracite. 
Arsenic  Grsiins  per  lb.  1| 

II.— ARSENIC  IN  OVEN  COKE. 


I. 

II. 

III. 

IV.' 

V. 

VI. 

Volatile  arsenic 
Fixed  ,j 

-  Grain  per  lb. 
))  )) 

1 -100th 
l-16th 

l-30th 
l-30th 

1 -140th 
l-17th 

l-70th 
1-1 8th 

Nil 
l-20th 

l-9th 
l-5th 

VII. 

Vlll, 

IX. 

X. 

XL 

Volatile  ar.senic 
Fijced  „ 

-    Grain  per  lb. 

51  1> 

]-7th 
l-6th 

Nil 
l-20th 

l-8th 
l-5th 

1  -200th 
1-1 4th 

1-lOth 
l-5th 

III.— ARSENIC  IN  GAS  COKE. 


I. 

11. 

III. 

IV. 

V. 

Volatile  arsenic 

Grain  per  lb. 

l-14th 

l-14th 

1-1 6th 

l-25th 

l-24th 

Fixed  „ 

>  I) 

l-55th 

l-5th 

l-12th 

l-7th 

l-8th 

IV.-ARSENIC  IN  MALTS  DRIED  WITH  TREATED  AND  UNTREATED  FUEL. 


Mr.  J.  L.  Baker's  Results  {see  Journal  of  Federated  Institutes  of  Brewing,  1901,  p.  329). 


Fuel  employed. 

Arsenic  in  Malt. 

Coke  alone     -      -      -      -      -      -      -  - 

Coke  and  5%  o:  slaked  lime  -              .       .  . 
(]oke  alone  -------- 

Anthracite  alone     -       -       -       -       .  - 

t 

Grain  per  lb. 
l-220th 
l-600th 

Nil 
1 -245th 

Nil 
1- 300th 

Nil 

« 


Jf^.B,--M.r.  BaJker  regards  any  sample  containing  less  than  l-750th  grain  per  lb.  as  free  from  arsenic. 
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V.-ARSENIC  IN  MALTS  DRIED  WITH  LIMED  CUKE-AMOUNT  OF  ARSENIC  IN  THE  COKE  — 
UNKNOWN.   INSTRUCTIONS  GIVEN,  BUT  NO  PERSONAL  SUPERVISION  EXERCISED.  "^""^^ 


Our  own  Analyses. 


I. 

IL 

III 

IV. 

V. 

Arsenic  - 

Grain  per  lb. 

1 -350th 

1 -500th 

l-200th 

1 -370th 

1 -300th 

VI. 

VII. 

VIIL 

IX. 

X. 

)> 

))  )) 

1 -480th 

1 -290th 

1 -500th 

1 -600th 

1 -2.50th 

VL-ARSENIC  IN  MALTS  DRIED  OFF  WITH  GAS  COKE  (TREATED  AND  UNTREATED) 

AND  WITH  ANTHRACITE. 


Analyses  op  the  Fuels 


Gas  Coke  {untreated)  : 

Volatile  arsenic  

Fixed        „     -      -      -      -      -      -      -  - 

Grain  per  lb. 
))  ?) 

l-20th 
I-8th 

Same  Coke  {treated  ivith  5  per  cent,  of  Soda  Ash  in  solution)  : 

Fixed  „   

)) 
?i 

Nil. 

l-5th 

Anthracite  : 

Fixed       „     -      -      -  -   

)» 

)» 

l-70th 
l-70th 

Malt  dried  with  these  Fuels. 


Arsenic  Grain  per  lb. 


Untreated 
Coke. 

1-lOOth 


Treated 
Coke. 

1 -500th 


Anthracite 
1 -500th 


VII.- ARSENIC  IN  MALTS  DRIED  WITH  MIXTURES  OF  ANTHRACITE  AND  LIMJCD  COKE. 


In  the  case  of  the  following  trials,  instructions  were  given  as  to  the  treatment,  which  was  at  firs  persona_.y 
supervised. 

Fuel  employed. — Limed  coke  and  mixtures  of  it  with  untreated  anthracite. 


Analyses  ok  the  Fuel. 

Volatile  arsenic 
Fixed        „  - 

-    Grain  per  lb. 
)i  )) 

Anthracite. 

l-50th 
1-lOOth 

Coke  untreated, 

l-55th 
l-21st 

Analyses  of  the  Malts. 


Fuel  employed. 


Arsenic  in  Malt. 


Half  limed  coke 
Half  anthracite 
Limed  coke  only 
Two-thirds  limed  coke 
One-third  anthracite 
Limed  coke  only 
Half  limed  cf>ke 
Half  anthracite 
Limed  coke  only 
Half  Ihned  coke 
Half  anthracite 
Half  limed  coke 
Half  anthracite-' Ti 


G 


rain  per  lb. 
1 -570th 
l-1400th 
1 -500th 
l-t400th 
l-3D7th 
l-7I4th 
1 -360th 

1 -360th 


104 


iMr. 
A.  R.  Ling. 

20  June.  1902. 


fiOYAL  COMMISSION  ON  ARSENICAL  tOlSONlNG  ; 
FtTRTHEE   SERIES   OF  MaLTS   DrIED   DURING   MaY,  1902. 


Half  anthracite 
Half  limed  coke 
Half  anthracite 
Half  limed  coke 
All  limed  coke 
All  limed  coke 
Half  anthracite 
Half  limed  coke 
Half  anthracite 
Half  limed  coke 


Fuel  employed. 


The  anthracite  and  coke  were  the  same  as  used  in  the  previous  series. 


Arsenic. 


G 


rain  per  lb. 
l-360tli 

1 -700th 

1- 1000th 
1 -1000th 

1 -1000th 
1-lOOOth 
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Bad  saniples 
cf  antliracif,e. 


Arsenic  in 
coke. 


All  samples 
from  malt- 
ings. 


Advantage  of 
limins  fue  1 . 


10537.  In  bad  samples  of  amthracite  you  found  arsenic 
in  a  volatile  coudition  equal  to  one-quarter  of  a  grain 
per  lb.  ? — I  have  found  as  much  as  one  and  one-third 
grains  per  lb. 

10538.  You  have  found  volatile  arsenic  equal  to  one 
and  one-third  of  a  grain  per  lb.  ? — That  is  so.  Of  course, 
these  should  be  out  of  the  question  entirely.  They 
would  never  come  forward  with  the  control  now  exer- 
cised. This  1^  grain  per  lb.  is  simply  stated  as  an 
actual  fact,  but  such  a  sample  would,  I  believe,  be 
refused  at  once,  because  it  obviously  contained  pyrites. 

10539.  But  in  the  eighteenth  century  such  specimens 
(vould  be  preferred  for  malting? — Apparently  so  from 
the  statement  I  have  quoted. 

10540.  Coke  is  a  more  homogeneous  material  than 
anthracite,  is  it  not?--It  certainly  is.  It  is  much  easier 
to  sample  coke  than  anthracite. 

10541.  But  as  a  rule  coke  contains  more  arsenic  than 
the  best  anthracite? — That  is  so. 

10542.  Oven  coke  contains  less,  however,  than  gas 
coke  ? — The  best  oven  coke  certainly  contains  less  than 
gas  coke.  It  is  perfectly  possible  I  believe  by  selection 
of  the  coal  before  coking  to  obtain  oven  coke  as  pure, 
as  regards  arsenic,  as  the  best  anthracite. 

10543.  You  have  found  samples  of  oven  coke  contain- 
ing as  much  as  one-seventh  of  a  grain  per  lb.  of  volatile 
arsenic? — I  have. 

10544.  In  other  specimens  of  oven  coke  you  found 
practically  the  whole  of  the  arsenic  has  heen  in  a  fixed 
condition  ? — That  is  so. 

10545.  Have  you  found  how  much  arsenic  there  was 
in  the  fixed  condition? — ^In  a  fixed  condition  in  speci- 
mens containing  no  volatile  arsenic  I  found  in  two  cases 
l-20tli  of  a  grain  per  lb. 

10546.  And  of  volatile  arsenic? — There  was  none  in 
tliose  two  casas. 

10547.  The  largest  and  the  .smallest  amounts  of  vola- 
tile arsenic  in  gas  coke  were  \  grain  per  lb.  and  l-25th 
grain  per  lb.  ? — Yes. 

10548-  Does  that  apply  to  the  largest  and  smallest? 
. — Yeis,  in  the  samples  which  have  come  under  my  notice 
of  gas  coke  used  for  malting. 

10549.  It  is  generally  asserted  that  gas  coke  is  more 
arsenical  tlian  oven  coke ;  is  that  probably  the  case  ? — 
That  is  probably  the  case. 

10550.  The  .samples  you  examined  were  obtained  from 
maltings  ? — All  the  analyses  given  here  are  of  fuels  from 
maltings. 

10551.  Fuels  that  have  been  to  some  extent  selected  ? 
• — Yes,  that  would  be  presumably  the  case. 

10552.  Since  the  warnings  of  a  year  ago  ? — I  should 
take  it  that  they  had  really  to  some  extent  been 
selected,  otherwise  they  would  have  been  more 
arsenical. 

10553.  You  have  something  to  tell  us  about  malt  dried 
with  treated  coke  and  with  anthracite  untreated  ? — 
I  have  a  series  of  systematic  experiments  with  malt 
dried  with  fuel,  untreated  and  treated  anthracite,  and 
treated  coke,  that  is  to  say,  treated  with  a  base. 

10554.  t.S'ir  William  Hart-Dyke  )    How  treated 
Treated  with  5  per  cent,  of  lime,  for  example. 

10555.  (Chairman.)  Five  per  cent,  of  powdered  limu 
mixed  with  the  fuel  1 — Slaked  lime.  If  I  may  give  the 
Comniifcsion.  some  of  the  numbers  obtained,  I  will  do 


so.  The  last  series  (No.  VII.)  will  be  the  mczi  instruc- 
tive, because  I  know  everything  about  these.  I  have 
analysed  both  the  anthracite  and  the  coke.  The  anthra- 
cite contained  l-50th  of  a  grain  of  volatile  arsenic  and 
1-lOOth  of  fixed  arsenic  ;  the  coke  contained  l-55th  of 
a  grain  of  volatile  arsenic,  and  1-21  of  a  grain  of  fixed 
arsenic.  The  fuel  employed  was  a  mixture  of  limed 
coke  and  unlimed  anthracite,  or  entirely  limed  coke. 
When  I  si^eak  of  limed  coke  in  this  case  I  mean  this 
coke  treated  with  5  per  cent,  of  lime  in  the  form  of 
cream.  In  one  case,  in  which  half  limed  coke  and  half 
anthracite  were  employed,  l-570th  of  a  grain  per  lb.  of 
arsenic  was  found  in  the  malt,  whereas  when  all  limed 
coke  was  employed  1-1, 400th  of  a  grain  was  found  in 
the  malt. 

10556.  What  do  you  mean  by  half  limed  ? — The  fuel 
consisted  of  half  coke  treated  with  lime  and  half 
anthracite  untreated. 

10557.  Half  of  it  treated  and  half  untreated  ? — An- 
thracite untreated  mixed  with  the  same  weight  of  coke 
treated. 

10558.  {Sir  William  Hart-Dyke.)  That  would  weaken 
the  remedy  by  50  per  cent.,  would  it  not?  You  have  a 
portion,  one-half  subjected  to  the  treatment  and  the 
other  half  not  and  then  you  mix  the  two  things  to- 
gether?— -Yes,  the  object  of  these  experiments  was  to 
show  that  treated  coke  is  a  better  fuel  than  imtreated 
anthracite.  If  you  will  look  down  the  numbers  given 
you  will  see  that  the  arsenic  is  the  greater  the  larger 
the  proportion  of  untreated  anthracite  present.  In  tlie 
experiments  with  treated  coke  alone  the  malts  contained 
less  arsenic  than  where  anthracite  was  present  un- 
treated. 

10559.  {CI I  air  man.)  The  treatment>  is  by  milk  of  lime  ;  Proporticn 
how  is  that  brought  to  bear  upon  the  coke?  Is  it  all  lime  used, 
dried  with  coke?    You  .say,  for  instance,  5  per  cent.  ; 

is  that  5  per  cent,  of  lime? — Yes. 

10560.  It  is  not  5  per  cent,  of  the  milk  of  lime? — 
No,  5  per  cent,  of  the  lime  made  into  milk  of  hm'.  . 

10561.  It  is  dried  on  tlie  ccke  ? — The  coke  is  broken 
into  moderately  .small  pieces,  such  as  the  maltster  uses 
for  his  firing.  Tlie  lime  is  slaked  first  of  all  and  then 
mixed  with  water  into  a  cream,  and  the  cream  added 
to  the  fuel,  and  the  fuel  shovelled  together.  Or  the 
lime  is  simply  .slaked  with  sufficient  water,  by  which  it 
falls  to  powder,  and  then  also  shovelled  together  with  How 
the  fuel.  That  is  the  general  mode  of  treatment  ;  in 
fact,  it  is  with  the  milk  of  lime  treated  in  the  way  I  have 
described  that  the.se  experiments  have  been  conducted, 
and  5  per  cent,  of  lime  to  95  per  cent,  of  fuel  wa,s  the 
proportion  used. 

10562.  If  the  coke  were  merely  dropped  into  a  vat  of 
milk  of  lime  and  taken  out  again,  would  that  be  satis- 
factory treatment? — Yes.  In  fact,  I  have  found  in 
former  experiments  that  a  very  small  amount  of  lime 
is  effective,  that  very  good  results  can  be  obtained  by 
simply  saturating  coke  with  lime  water.  This  was 
stated  in  the  paper  read  by  Mr.  Newlands  and  myself 
before  the  Institute  of  Brewing. 

10563.  Sattjrating  the  coke  would  bring  the  lime  water 
all  through  the  body  of  the  coke  ? — Yes. 

10564.  Anthracite  could  not  be  treated'  in  that  way? 
—It  could  not.  We  found  that  coke  drenched  with  lime 
water  led  to  a  malt  containing  l-300th  of  a  gram  per  lb., 
and  in  another  case  gas  coke  containing  about  I-25th 
of  a  grain  volatile  arsenic  per  lb.  was  used,   it  was 
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vlren.<;h^  with  liing'  wal^er,  £Ui.d  the.  malt  dried  with  it 
contained  l-400th.;  .  so  that  a  very  small  quantity  of 
lime  siiffices  apparently 

lb565.  How  is  thp  eoke  dried  after  being  treated  with 
milk  of  lime  ?— Simply  allowed  to  dry  on  the  floors. 

10566.  Without  lieab? — Yes.  There  is  a  small  amoimt 
of  evaporation  when  placed  upon  the  furnace,  but  tliat 
is  nothing. 

10667.  But  treatment  of  antliracite  will  not  be  no 
easy,  because  the  millc  of  lime  will  not  adli^re  to'  the 
anthracite? — That  is  so.  My  idea  is  this,  that  good 
selection,  ceupled  with  chemical  analysis  of  anthracite, 
and  in  conjunction  with  basic  treatment,  .should  give 
the  be,st  rasult.  It  should,  in  fact,  enable  you  to  b? 
certain  of  obtaining  a  malt  containing  probab'ly  less 
than  l-500th  of  a  grain  per  lb.  of  arsenic.  I  think  the 
treatment  of  antliracite  witli  a  base  gets  over  the  diffi- 
culty the  maltster  has  in  not  employing  an  average 
sample  every  day.  I  do  not  mean  to  suggest  using  a 
fuel  containing  so  high  a  proportion  of  arsenic  a.s  l-4th 
of  a  grain  per  lb.,  or  anything  of  that  kind,  but  I  think 
selection  combined  with  basic  treatment  sliould  prove 
successful. 

10568.  From  what  you  have  told  us,  it  seems  that 
eoke,  eitlier  gas  coke  or  oven  coke,  treated  witli  milk 
of  lime,  may  be  safer  than  well-selected  antliracite  witii- 
out  treatment  I — That  is  my  contention.  I  think  the 
malt  analyses  I  have  given  bear  on  this  point  most 
strcnglj'. 

10569.  Do  you  consider  that  it  would  be  safe  to  allow 
gas  coke  or  oVen  coke,  whichever  is  cheaper,  to  b?  used, 
provided  the  treatment  was  applied  ? — I  do  not  con- 
sider that  gas  coke  should  be  u.sed  indiscriminately.  I 
think,  provided  proper  selection  be  carried  out,  in  con- 
junction with  the  control  which  can  be  afPorded  by 
chemical  analysis  of  a  sample  taken  from  the  bidk,  tlie 
maltster  should  be  at  liberty  to  use  treated  oven  oke 
or  even  treated  gas  coke. 

10570.  Do  you  believe  that  malt  is  sometimes  con- 
taminated with  dust  carried  up  mechanically  from  the 
furnace  or  from  elsewhere  ? — I  do.  It  has  been  stated  by 
many  authorities  on  the  subject  that  that  is  the  case,  but 
I  consider  that  any  contamination  caused  by  this  dust 
can  be  practically  ignored. 

10571.  The  amount  of  it  you  consider  to  be  very 
small?— The  amount  is  very  small,  although  the  dust 
itself  may  contain  large  quantitie.?  of  arsenic.  I  have 
found  in  the  dust  taken  from  the  spreader  three  to  five 
grains  of  arsenic  per  lb.  The  spreader  is  the  anange- 
ment  placed  over  the  furnace. 

10572.  If  much  of  that  dust  gets  on  the  malt  it  will 
make  a  large  contamination  P — I  have  it  on  good 
authoritv  that  1  lb.  of  this  dust  can  be  caught  from 
about  id  cwt.  of  coal,  by  an  arrangement  placed  be- 
tween the  kiln  floor  and  tlie  furnace,  and  assuming  the 
largast  amount  of  arsenic  I  have  found  in  this  dust,  five 
grains  per  lb.,  reckoning  one  part  by  weight  of  fuel  to 
five  parts  of  malt,  this  would  lead  to  the  contamination 
of  1-1, 120th  grain  arsenic  per  lb.  of  malt. 

10573.  If  all  the  dust  got  in  ?— Yes,  and  it  is  not 
likely  to  all  get  in. 


10574.  (Sir  WiHiam,  Kart-ThjU.)  You  aet  as  analyst, 
do  you  not,  for  a  large  number  of  brewing  firms? — I  act 
as  "analyst  for  some  brewing  firms.  I  act  as  adviser, 
too. 

10575.  Of  course  you  are  aware  of  all  the  circum- 
stances attending  what  is  called  the  Manchester  scare  ? 
—Yes. 

10576.  In  pursuing  your   avocation  of    an  analyst, 
Jclr     have  you  lately  found  traces  of  arsenic  in  any  glucose 

lose,  you  have  examined  ?— I  have,  and  that  rather  bears  upon 
the  question  of  controlling  things  by  analysis,  because 
although  I  have  found  on  an  average  that  glucose  con- 
tains negligible  quantities  of  arsenic,  only  recently  I 
discovered  in  a  sample  of  foreign  glucose,  either  Amen- 
can  or  German,  I  cannot  say  which,  as  much  as  l-12tli  of 
a  grain  per  lb. 

10577.  Was  that  very  lately  ?— The  week  before  last, 
I  think. 

10578.  Discovering  that,  you  are  rather  led  to  the 
conclusion  that  this  eystem  of  analysis  must  be  very 
vi<^orously  pursued  ?— Yes.  I  do  not  thinik  it  would  be 
at  all  safe  nowadays  not  to  test  for  arsenic.  Everything 
connected  with  hrewing  is  tested  for  arsenic  by  analysts, 
I  think. 
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10579;  When  you  speak  of  the  necefi.^ity  of  controlling  Jjy^ 
by  analysis,  I  should  Uke  yoii' to  explain  what  you  refer  .1.  B.  Lif^. 

to.    Do  you  refer  to  a  system  whereby  each  brewer'c  _    ^  itkfc 

firm  should  liave  its  own  analyst,  and  analyse  all  mate-  -  * '  ' 

rials  carefully  before  they  are  put  into  the  beer,  or 

some  controlling  power  of  the  Government  Department? 

— I  mean  at  the  present  time  every  brewer  is  in  duty 

bound,  knowing  what  he  does,  to  have  all  his  samples 

tes.ted  by  an  analyst. 

10580.  Do  you  think  if  that  were  done  it  would  be 
sufficient  guarantee  to  the  consumer  ? — ^I  do  not.  I 
think  some  Government  steps  ought  to  be  taken  to 
control  the  purity.  In  the  meantime  I  should  think 
the  brewer  is  probably  in  his  own  interest  taking  steps 
to  have  all  his  materials  analysed. 

10581.  You  would  recognise  in  the  case  of  the  brewer 
and  the  maltster  that  the  result  of  this  scare  might  sub- 
side ? — That  is  what  1  am  afraid  of. 

10582.  And  there  might  be  a  relapse  again  into  care- 
lessness ? — I  think  that  is  very  likely  to  happen,  and 
unless  some  official  means  are  taken  for  the  control  of 
the  purity  of  materials  I  am  very  much  afraid  that  things 
will  relapse  into  a  lax  state. 

10583.  You  quoted  in  an  earlier  part  of  your  evidence 
the  result  of  careful  analj'sis  of  some  anthracite,  which 
showed  a  goud  deal  of  arsenic.  Could  you  tell  the  Com- 
mission wliere  that  an  thracite  came  from  ? — .1  am  afraid 
I  cannot  tell  the  Commission  that. 

10584.  Ca.nnot  yon  tell  us  what  part  of  the  "ivorld  it 
came  from  1 — -It  came  from  Wales  ;  they  are  all  Welsh 
anthracites. 

10585.  Did  it  come  from  collieries  which  would  be, 
generally  speaking,  sending  anthracite  to  those  maltsters 
who  were  using  it? — Yes.  They  were  all  well-known 
collieries.  What  I  could  do,  if  the  Commission  desires 
it,  is  to  confer  with  Dr.  McGowan,  and  let  him  see  my 
notes,  and  show  him  exactly  where  it  did  come  from 
priva.tely.  That  might  perhaps  be  helpful  to  the  Com- 
mission. 

10586.  But  they  were  not  isamples  taken  from  a  malt- 
ster's establishment? — They  were  all  taken  fr  m  a 
maltster's  establishment ;  none  of  them  were  taken  at 
the  pit's  mouth. 

10587.  They  were  specimens  liable  to  be  put  into  use  ? 
— ^Yes,  they  were  all  being  used,  everyone  of  therii. 

10588.  Would  you  be  satisfied  with  any  very  careful 
examination  of  fuel,  whether  anthracite,  gas  coke,  or 
oven  coke,  without  the  use  of  this  system  whidh  you 
have  been  detailing  to  us — the  application  of  a  base  such 
as  lime  ? — No. 

10589.  Assuming  you  were  in  the  malting  trade  at  the  Sjlectiou  of 
present  moment,   and  were  aware   that  a  very  heavy  fuel  plus 
penalty  might  attach  to  you  in  the  case  of  finding  any  treatment 
arsenic  in  your  malt,  would  you  tell  the  Commission  as  with  lime 
concisely  as  you  can  how  you  would  secure  yourself  ? — 

I  should  not  he  satisfied  iby  the  control  afforded  by 
analysis  only.  I  think  it  would  be  unsafe  on  account 
of  the  difficulty  of  sampling  the  fuel.  I  do  not  think 
the  selection  method  in  conjimction  with  analysis  would 
be  a  sufficient  guarantee.  My  conviction  is  that  in  con- 
nection with  basic  treatment  it  would. 

10590.  Do  you  know  enough  of  Mr.  Newlands  to  in- 
clude him  in  the  -belief  that  the  real  security  is  the 
application  of  some  treatment  through  lime  or  soda? — 
Yes,  our  investigations  demonstrate  that.  Tliese  in- 
vestigations have  now  been  continued  for  considerably 
more  than  twelve  months,  and  neither  from  my  own 
results  nor  from  those  of  other  people  who  have  tried 
the  process  have  I  any  other  than  favourable  evidence. 

10591.  I  think  you  were  urging  just  now,  were  you 
not,  that  in  the  case  of  anthracite  the  fuel  should  be 
carefully  sampled  and  examined  'before  it  is  used,  with 
the  addition  also  of  the  basic  treatment  .P— That  is  so. 

10592.  Is  that  because  the  application  of  the  basic 
treatment  is  more  difficult  in  the  case  of  anthracite  by 
its  not  being  such  an  absorbant  as  ooke  ? — Not  on  ac- 
coimt  of  that  alone.  It  would  apply  to  all  fuels.  I 
am  of  opinion  that  the  selection  of  fuel  should  still  be 
practised  even  though  the  basic  method  were  used.  I 
have  no  experiments  to  give  the  Commission  in  which 
very  bad  fuels  have  been  treated  by  the  basic  process. 

10593.  You  mentioned  that^  "  The  method  has,  we  be- 
lieve, come  into  general  use,  and  it  has  been  recom- 
mended by  the  Joint  Arsenic  Committee  of  the  Society 
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Jlr.  of  Chemical  Industry  and  the  Society  of  Public  Ana- 
A.  B.  Ling,   lysts."    Will  you  kindly  explain  by  whom  this  has  been 

  recommended  ? — I  refer  there  to  the  method  of  analysing 

20Junel9U2.  j^^j, 

10594.  Apart  from  the  system  of  treating  by  the 
maltster  ? — Quite  apart.  I  referred  to  the  analytical 
process  because  the  same  principle  imderlies  both,  the 
principle  Mr.  Newlands  first  pointed  out,  that  arsenic 
could  be  retained  on  a  technical  scale. 

10595.  During  all  this  period  you  have  been  analysing 
fuels  in  general  use  by  maltsters  ? — Yes. 

Malts  will         10596.  You  say  further  on,  "  At  the  present  time  it 
get  more  ar-   is  rare  to  find  more  arsenic  than  l-150th  grain  per  lb.  of 
senicalmiless  malt."    Will  you  kindly  account  for  this?    Is  it  your 
official  con-    opinion  that  if  a  general  test  were  applied  throughout 
all  the  malting  establishments  this  would  be  the  result? 
— I  do  not  think  so.    I  think  at  the  present  time  that 
things  are  very  much  better  than  they  would  be  after 
this  scare  has  entirely  subsided.    A  certain  amount  of 
selection  is  now  being  used,  but  still  one  finds  occa^ 
sionally  malts  containing  l-150th  of  a  grain  per  lb.,  or 
even  more.    Such  cases  are  rare.    I  think  they  would 
be  very  much  more  common  when  this  scare  has  entirely 
subsided  unless  some  precautionary  means  are  taken. 

10597.  You  think  that  in  two  or  three  years'  time,_  if 
nothing  more  were  done  or  suggested,  the  examination 
of  fuel  going  on  now  would  then  cease  ? — ^I  do.  I  think 
it  is  highly  probable. 

10598.  You  are  aware  that  we  have  had  many  wit- 
nesses here  who  practically  condemn  the  use  of  gas-coke 
altogether  1 — ^Yes. 

10599.  Tliey  suggested  that  the  chief  security  in  the 
future  for  the  maltster  is  giving  up  tlie  use  of  gaa-coke? 
— I  have  heard  thai. 

10600.  With  regard  to  anthracite,  are  you  aware  there 
has  been  a  general  recommendation  on  the  part  of  many 
^tTiesses  as  to  the  use  of  anthracite  being  far  more 
secure? — Yes.  and  I  agree  with  them  that  it  is  more 
secure  than  the  use  of  gas-coke,  but  I  do  not  agree  that 
it  is  absolutely  secure. 

10601.  Notsecui'.^  per  se? — I  do  not  think  so. 

10502.  How  many  samples,  roughly  speaking,  do  you 
think  you  and  Mr.  Newlands  have  analysed  of  anthra- 
cite ? — I  cannot  say ;  I  should  think  50  or  60  about ; 
more  than  that  perhaps,  at  all  events  many  more  than 
are  given  in  my  precis.  Those  are  analyses  carried  out 
by  myself. 

10603.  Do  these  specimens  of  anthracite  that  you 
have  examined  come  from  different  maltsters  in  all 
parts  of  the  country,  or  only  from  the  North  or  the 
South?— They  come  from  the  North,  from  the  South, 
and  from  the  Midlands.  The  North,  as  far  as  Lanca- 
shire.   There  are  none  further  North  than  Lancashire. 

10504.  (Sir  WiJKam  Church.)  Besides  the  great  atten- 
tion you  have  paid  to  the  fuel,  have  you  paid  any  atten- 
tion to  the  quality  of  the  malt  for  brewing  purposes? — 
I  am  continually  analysing  malt  for  brewing  purposes. 

10605.  What  is  your  opinion  as  to  the  necessity  of  the 
fumes  passing  through  the  malt? — I  have  very  little  to 
say  upon  that  matter,  because  I  can  only  tell  you  ithat 
it  is  stated  by  certain  practical  brewers  that  it  is  abso- 
lutely necessary  to  dry  malt  in  contact  with  the  fumes 
of  the  furnace.  Whether  that  be  the  case  or  not  I  am 
not  able  to  say. 

Fumes  may  10605.  Could  you  state  your  view  to  the  Commis- 
not  be  essen-  gioners  ?  Do  you  think  that  is  likely  to  be  true  ? 
tial  foi  malt.  gJ.e.^^re^s  may  be  very  conservative  people.  We  have 
had  one  witness  here  who  said  that  the  best  malt  he 
ever  made  was  made  without  contact  with  the  fumes  ? — 
T  am  inclined  to  think  there  is  a  great  deal  of  prejudice 
in  the  matter,  but  I  should  not  like  to  state  that  de- 
finitely, because  so  many  brewers  hold  the  opinion  that 
it  is  necessary  for  the  flavour  of  the  beer.  Although  I 
can  detect  the  flavour  of  the  fumes  in  malt,  I  cannot 
go  so  far  as  to  detect  whether  the  malt  tised  for  making 
beer  has  been  dried  in  contact  or  not  in  contact  with 
the  fumes. 

10607.  You  see  no  reasons  why  the  fumes  should  come 
in  contact  with  malt? — I  see  no  scientific  reason  why  the 
fumes  should  not  be  entirely  excluded. 
Malting'  10608   Have  you  paid  any  attention  to  the  various 

witlioiii  kilns  which  have  been  proposed  ?  I  have  lately  seen 
luiie'.  several    plans   and   patents   for    kilus   in   which  the 

fumes  do  not  come  into  contact  with  the  malt  ? — I 
c-annot  say  J  have  seen  any  of  them  at  work,  bufc  I 


am  aware  of  the  existence  of  various  patents,  and  I  ]fff._ 
am  also  aware  that  in  the  Continental  system  of  malt-  A.  J?.  Li 

ing  the  malt  is  entirely  dried  out  of  contact  with  the   

fumes,  and  in  some  pneumatic  systems  of  malting,  -OJune! 
systems  by  which  the  malt  is  made  in  a  drum. 

10609.  Malt  for  lager  beer  is  made  in  drums,  is  it 
not  ? — Not  entirely.  The  amount  of  malt  for  lager  beer 
made  by  the  drum  system  is  now  on  the  increase ;  but 
the  drum  system  has  not  found  entire  favour  in  this 
country. 

10610.  Drums  are  used  for  roasting  the  malt? — For 
the  kilning.  In  some  systems  they  are  used  instead 
of  the  ordinary  malt  kiln,  that  is  to  say,  the  grain  is 
not  only  germinated  in  the  drum,  but  the  malt  dried 
and  cured  (kilned)  in  the  drum, 

10611.  I  am  only  asking  you  very  generally,  of  coiu-se, 
because  you  are  not  prepared  to  give  such  detailed 
evidence  as  jou.  have  given  .ibout  fuel,  but  you  see  no 
objection  to  experiments  being  made  on  a  large  scale 
to  see  whether  it  is  necessary  that  the  fumes  should 
puss  through  the  malt  ? — I  see  none  whatever.  In  fact, 
I  am  inclined  to  the  view  that  it  is  not  necessary.  At 
the  same  time  I  do  not  feel  prepared  to  assert  in  the 
face  of  many  practical  men  who  are  apparently  unpre- 
judiced men,  that  it  is  not  necessary  to  pass  the  fiime& 
through  the  malt.  From  the  scientific  point  of  view  .1 
there  is  no  reason  why  it  should  be  done.  a! 

10612.  You  see  no  practical  difficulty  in  the  arrange- 
ment of  kilns  by  some  system  of  heat  radiators  above 
the  furnace  heating  the  air  to  pass  through  the  malt 
without  direct  connection  with  the  fumes? — There  are 
very  many  ways  in  which  it  could  be  done,  but  I  do 
think  it  would  be  rather  unfair  to  maltsters  tn  compel 
them  perhaps  to  pull  down  their  existing  kilns  and 
build  up  fresh  ones  simply  on  that  ground,  if  the  same 
thing  could  be  effected  by  other  means  with  existing 
plant. 

10613.  That  would  not  apply  to  new  kilns  ? — No,  pro- 
rided  there  was  no  objection  to  excluding  the  furnace 
gases. 
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10614.  (Professor  Thorpe.)  Have  you  had 
perience  of  the  use  of  briquettes  in  malting  ?- 

10615.  Do  you  know  if  briquettes  are  used  at  all  ? — 
I  have  heard  recently  that  briquettes  have  been  made 
up  and  used,  but  I  have  had  no  experience  with  them. 

10616.  In  the  manufacture  of  those  briquettes,  was 
any  basic  material  incorporated? — I  have  been  told  that 
has  been  done  quite  recently,  that  briquettes  have  been 
manufactured  with  basic  material. 

10617.  Are  you  in  a  position  to  say  where  the  experi- 
ment has  been  carried  out  ? — I  do  not  know. 

10618.  And  you  do  not  know  the  results? — No.  I 
should  imagine  very  good  results  would  accrue. 

10619.  Of  course  briquettes  are  made  practically  from 
powdered  coal  ? — Yes. 

10620.  They  would  be  made  from  materials  from 
which  presumably  a  large  quantity  of  pyrites  would  be 
sifted  out,  and  therefore,  you  woulrl  start  with  a 
material  containing  a  relatively  small  quantity  of 
arsenic? — ^You  would. 

10621.  That  would  be  a  precaution  ? — Yes  ;  even  that, 
or  the  coking  of  coal  in  the  presence  of  lime  would  be 
certainly  a  very  good  way  of  applying  the  basic  treat- 
ment. 

10622.  The  coking  of  coal  in  the  oven  in  the  presence 
of  lime  you  moan? — Yes. 

10623.  That  is  not  a  practical  measure  in  the  manu- 
facture of  coal  gas.  The  coke  is  the  residue,  and  you 
would  not  advise  a  gas  manufacturer  to  put  lime  in  liis 
oven? — It  could  not  be  done  in  the  case  of  gas  coke,  as 
it  would  have  such  an  influence  on  the  products,  and 
especially  upon  the  tar. 

10624.  You  would  not  ask  the  gas  manufacturer  to 

lime  his  fuel  ? — Certainly  not. 

10625.  Would  you  advise  in  the  ordinary  coke  oven 
that  lime  should  be  intjoduced  ? — I  see  no  reason  why  it 
should  not. 

10626.  Would  it  have  any  detrimental  effect? — I  see 

none. 

10627.  If  a  maltster  were  to  come  to  you,  with  your  Selfcnui 
knowledge  of  the  present  condition  of  things,  asking  fuel  and 
your  advice  as  to  what  character  of  fuel  he  ousht  to  use,  treatmei 
what  would  you  say  to  him  ? — I  should  advise  him  to  use 
Mmed  coke,  previously  selected  and  analysed ;  in  fact. 
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J      that  is  done  at  the  present  time.    I  am  doing  that  par- 
ng.  ticularly  in  one  case,  in  wliich  all  the  malt  dried  has 
been  dried  with  limed  fuel  for  more  than  twelve  months. 

302. 

10528.  What  character  of  coke  have  j'ou  advised  him 
to  select? — Oven  coke.  i 

10629.  You  advised  him  to  select  oven  coke,  and  add 
liii!o  water  to  it? — Milk  of  lime. 

10630.  In  the  manner  you  have  described  ? — Yes. 

10631.  You  have  done  that  because  you  think  that  is 

t!ie  safest  i^roceduro  A'ou  tliink  he  can  adopt  ^-  Yes. 

10632.  Was  that  sample  of  glucose  which  you  analysed 
a  few  days  ago,  and  which  you  found  to  contai)!  that 
relatively  large  quantity  of  arsenic,  German  cr  Ameri- 
can glucose  ? — I  expect  it  was  American  ;  I  am  not  cer- 
tain. 

10633.  Was  it  liquid  or  solid  glucose  ? — Liquid  glu- 
cose. 

10634.  Was  it  used  for  brewing  ?— Yes  ;  it  wass?ntme 
from  a  brewery. 

10635.  Was  it  a  fairly  colourless  glucose? — It  was  a 
glucose  which  had  not  been  decolorised  by  sulphuroll1^ 
acid. 

10656.  That  was  the  object  of  my  question? — Because 
it  was  employed  for  brewing.  I  generally  advise  the 
use  of  samples  which  have  not  been  decolpriised, 
because  the  sulphurous  acid  has  an  influence  on  the 
flavour  of  the  beer  which  the  brewer  does  not  like. 
Therefore  the  arsenic  was  in  no  way  due  to  sulphurous 
acid-    What  it  was  due  to  I  am  not  aware. 

10637.  Turning  to  the  analytical  evidence  you  gave 
the  Commission,  you  pointed  out  that  your  practice  was 
to  use  hydrochloric  acid  in  preference  to  sulphuric  acid 
an  generating  the  hydrogen  in  the  Marsli  apparatus? — 
That  is  so. 

10638.  I  think  you  staterT  you  prererrrea  the  use  of 
hydrochloric  acid  because  you  had  reason  to  believe  the 
sulphuric  ac:d  rather  tended  to  retain  arsenic  within 
the  apparatus,  and  that  you  did  not  get  the  same 
mirror  in  the  case  of  sulphuric  acid  that  you  did  in  th^ 
case  of  liydrochloric  acid? — I  have  not  stated  that  to- 
day, but  that  was  my  belief  some  time  ago — that  the 
mirrors  were  not  so  large  with  sulphuric  acid  as  witli 
hydrochloric  acid.  Tt  has  been  observed  by  others  that 
that  is  the  case.  What  I  stated  was  that  in  the  case  of 
beers,  when  sulphuric  acid  was  used  direct,  it  had  been 
observed  that  it  is  impossible  to  use  sulphuric  acid 

(1  direct,  because  the  arsenical  mirror  is  not  so  intense  as 
)ye(l  when  hydrochloric  acid  is  used.  When  sulphuric  acid  is 
vie  used  it  has  been  found  necessary  to  destroy  the  organic 
matter  in  the  case  of  beer. 

10639.  What  is  your  explanation  of  that? — I  do  not 
know  the  reason.    I  have  no  explanation  to  offer. 

10640.  Is  it  the  organic  matter  of  the  beer  which  re- 
tains the  ar.seaic  ? — Tliat  I  cannot  say  at  all. 

10641.  Is  it  possible  that  there  is  any  reduction  of 
arsenic  to  sulphide  of  arsenic  which  does  not  form  ar- 
seniuretted  hydrogen? — I  think  arsenic  sulphide  does 
form  arseniuretted  hydrogen. 

10642.  Have  you  any  experimental  evidence  for  that  ? 
— I  have  added  arsenious  sulphide  to  the  Marsli  appara- 
tus, and  have  obtained  a  mirror. 

10643.  Do  you  know  whether  the  mirror  you  have 
obtained  is  equivalent  to  the  amount  of  sulphide  of 
arsenic? — That  I  do'  not  recollect  at  the  moment. 

10644.  Anyhow,  it  is  interesting  to  know  you  have 
directly  added  sulphide  of  arsenic,  and  that  has  been 
reduced  to  arseniuretted  hydrogen  ? — Yes.  I  believe  in 
the  dilution  we  use,  arsenious  sulphide  is  a  soluble 
compoimd. 

10645.  We  all  know  arsenious  sulphide  is  not  abso- 
lutely insoluble.  If  the  whole  of  the  arsenic  was  re- 
duced to  arsenic  sulphide,-  the  amount  of  fluid  in  the 
apparatus  is  sufiiciently  large  to  keep  it  in  solution, 
and,  therefore,  in  solution  it  would  be  reduced  by  zinc 
into  the  form  of  arseniuretted  hydrogen  ? — May  I  go 
back  §,  little  further,  and  say  I  have  experimental  evi- 
dence, that  when  one  adds  a  proportional  amount  of 
arsenious  sulphide  to  the  apparatus  the  true  arsenic 
mirror,  other  things  being  equal,  is  formed  propor- 
tionate to  the  amount  of  arsenic.  I  had  forgotten  it  for 
the  moment.  I  have  done  so  many  experiments  in  this 
arsenic  testing,  that  one  is  apt  to  forget  some  of  them. 
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10646.  Salts  of  iron  in  the  apparatus,  whether  they 
are  introduced  directly  or  introduced  inadvertently  in 
the  zinc,  seem  to  have  some  power  of  keeping  back  the 
arsenic,  that  is  to  say,  retaining  it  in  the  flask,  and  in 
preventing  its  evolution  as  arseniuretted  hydrogen? — 
That  is  so  in  my  experience  in  the  case  of  zinc  contain- 
ing iron — zinc  which  has  been  granulated  with  ferric 
chloride  is  insensitive.  It  has  failed  to  detect  1-lOOth 
of  a  milligramme  of  arsenic  added  to  the  apparatus. 

10647.  Applying  that  fact  to  your  method  for  the 
determination  of  arsenic  in  fuel,  of  course  there  is  in 
many  cases  a  considerable  quantity  of  iron  in  the  ash, 
and  obviously  if  there  is  much  pyrites  there  would  be 
pro  tanfo  a  relatively  large  quantity  of  iron.  What 
would  be  the  effect  of  that  iron  in"  the  apparatus,  or 
even  on  the  method  of  treatment  for  retaining  arsenic  ? 
— ^It  might  be  to  givf  low  results.  These  analyses  are 
compared  with  the  standards  in  pure  water,  so  that  it 
may  be  my  results  are  low,  especially  in  the  case  of 
gas  cokes,  wliich  sometimes  contain  large  quantities  of 
iron. 

10643.  That  is  to  say,  you  might  really  r  ot  be  esti- 
mating the  amount  of  arsenic  which  was  actually  in  the 
flask  owing  to  the  presence  of  iron? — Quite  so. 

10649.  But  even  if  tliat  were  the  case,  and  no  doubt 
it  would  be  the  case,  still,  looking  at  it  from  the  prac- 
tical point  of  view,  not  much  harm  would  result,  inas- 
much as  that  arsenic  would  be  retained  in  the  process  of 
burning  the  fuel.  The  same  operation  wliich  retains 
the  arsenic  in  your  flask  would  retain  it  in  the  fuel  when 
burnt? — As  the  basic  treatment  is  practically  carried 
out  there  is  no  doubt  it  would. 

10650.  But  the  iron  there  would  exercise  a  specific 
action  in  preventing  the  arsenic  from  being  volatilised? 
— I  do  not  know  what  the  action  of  the  iron  is  in  that 
case. 

10651.  Is  it  not  a  fact  that  it  does  ? — Yes,  but  whether 
it  precipitates  it  or  not  I  do  not  kno'iv, 

10652.  In  other  words,  the  bane  contains  its  antidote  ? 
• — -I  do  not  think  we  can  compare  what  happens  in  the 
Marsh  apparatus  in  the  presence  of  a  liquid  and  whaf 
happens  in  a  liigh  temperature  in  the  dry  state. 

10653.  I  am  talking  of  the  high  temperature  in  tlie 
dry  stite.  If  you  roast  arsenical  material  with  oxide 
of  iron  you  retain  arsenic? — I  believe  it  is  retained  by 
oxide  of  iron  as  by  any  other  base.  But  I  have 
pointed  that  out,  I  think,  in  my  evidence,  that 
when  pyrites  occurs  in  high  grade  anthracite  containing 
but  little  ash,  the  greater  part  of  the  arsenic  is  volatil- 
ised during  the  burning.  That  is  a  fact.  1  found  the 
arsenic  in  pyrites  is  practically  all  volatile. 

10654.  Do  not  you  think  that  the  iron  which  is  asso- 
ciated in  the  pyrites  tends  to  retain  any  arsenic? — It 
does  to  some  extent,  but  not  to  a  very  great  extent, 
because  it  does  not  become  oxide  of  iron  until  practi- 
cally the  whole  of  the  arsenic  has  volatilised. 

10655.  When  the  fuel  is  being  burned,  of  course,  the 
process  of  oxidation  is  going  forward,  and  the  arsenic 
oxide  may  be  evolved  before  there  is  sufhcient  ferric 
oxi  le  termed  ? — That  is  my  theory. 

10656.  Did  you  ever  analyse  '■amples  of  spent  pyrites  ? 
— No.  I  have  analysed  pyrites  in  the  laboratory,  and 
determined  the  fixed  and  volatile  arsenic.  Of  course,  I 
should  have  got  a  spent  pyrites  in  those  laboratory  ex- 
jiprimeiits,  but  I  have  not  examined  a  sample  of  spent 
I'lyi-ites  from  vitriol  works. 

10557.  You  are  aware  that  spent  pyrites  may  be 
highly  arsenical  ? — Yes. 

10558.  They  may  contain  a  large  proportion  of  the 
arsenic  ? — Yes,  they  must. 

10659.  That  is  proof,  of  course,  that  the  oxide  of 
iron  does  act  in  that  direction  ? — Yes,  it  is.* 

10660.  (Dr.  JFydteleggr.)  Does  this  process  you  have 
described  to  us  add  materially  to  the  cost  of  preparing 
xaaltl — Not  at  all.  Lime  is  a  very  cheap  substance, 
and  I  believe  that  the  patent  royalty  is  a  penny  a 
quai-ter  of  malt.  It  also  enables  the  maltster  to  use 
cheaper  fuel. 

10661.  With  careful  picking  over,  which  I  understand 
will  be  necessary  in  the  case  of  anthracite  on  account 
of  pyrites,  would  it  be  possible  to  remove  the  slate 
which  you  have  also  described  as  being  arsenical  ? — I 
think  that  slaty  portions  could  be  detected. 

*  Note  bij  witness. — It  will  be  remembered,  however,  that 
arsenic  is  obtained  from  pyrites  on  a  technical  scale  by 
volatilising  it  out  by  heatuig. 
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10662.  Yoti  showed  us  two  samples,  one  of  which  is 
s  laty  ? — The  slate  is  so  inteirwoven  with  the  carbon 
i)f  the  coal,  it  would  be  very  dil&cult. 

10663.  In  practice  wovild  the  picking  over  for  the 
ri  moval  of  pyrites  from  anthracite  cover  the  greater 
part  of  the  slate  ? — It  would  cover  the  greater  part  of 
the  impurities  generally ;  but  you  can  only  get  to  a 
certain  point  mth  picking. 

10664.  It  is  not  so  easy  to  remove  slate  by  picking 
over  as  it  is  to  remove  the  pyrites  ? — The  large  quanti- 
ties of  pyrites,  the  visible  pyrites. 

10665.  In  the  case  of  the  black  pyrites  to  wliich  you 
referred,  I  understand  that  is  disseminated  in  the  sub- 
stance of  the  fuel,  and  cannot  be  separate.!  very  well 
by  picking  ? — That  is  so. 

10666.  I  understood  you  to  tell  us  that  in  addition  to 
the  selection  of  fuel  and  to  picking  over,  in  the  case  of 
pyrites  you  would  rely  to  some  extent  upon  analysis  ? 
— Certainly. 

10667.  But  you  pointed  out  diificulties  in  the  selec- 
tion of  samples,  and  you  think  if  it  could  be  fixed  in 
sufficiently  broad  terms  some  sort  of  a  standard  would 
be  useful  ? — I  do. 

10668.  I  should  like  to  know  exactly  in  what  light 
you  are  thinking  ol  a  standard.  Are  you  prepared  to 
suggest  a  figure  ?— I  hardly  think  I  am  prepared  to 
suggest  a  fiffure.  T  have  brought  forward  a  number 
of  careful  analyses,  but  I  thinlt  that  the  actual  figure 
had  better  be  left  over  for  the  present. 

10669.  Still  you  think  a  figure  could  be  fixed  such 
as  would  guide  you  in  advising  your  clients,  and  which 

Any  standard  might  be  defined  in  general  terms? — I  do. 
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10570.  But  you  are  not  prepared  to  define  it  now  ? — 
No. 

10671.  I  do  not  want  to  press  you  about  the  paiticu- 
lar  figure,  but  in  working  at  a  conclusion  on  a  given 
sample  of  fuel  sent  to  you,  and  on  which  you  have  to 
advise  the  maltster,  do  you  look  to  the  total  arsenic 
or  to  the  volatile  arsenic  ?- — I  look  to  the  volatile  arsenic 
first  of  all,  but  I  also  look  to  some  extent  to  the  total 
arsenic.    1  never  ignore  the  total  arsenic. 

10672.  You  do  not  regard  the  fixed  arsenic  as  being 
negligible  ?- —Certainly  not. 

10673.  In  what  way  do  you  think  of  the  fixed  arsenic 
as  gaining  access  to  the  malt  ? — I  do  not  altogether  think 
of  the  fixed  arsenic.  I  look  at  the  total  arsenic.  It  is 
necessary  in  order  to  arrive  at  the  total  arsenic  to 
estimate  the  fixed  arsenic.  I  do  not  think  the  fixed 
arsenic  has  any  practical  significance,  but  I  do  think 
the  total  arsenic  has,  because  the  conditions  of  burning, 
if  the  fuel  is  untreated,  may  be  such  that  the  volatile 
arsenic  may  be  greater,  as  Dr.  Thorpe  has  brought  out, 
in  some  cases  than  in  others. 

10674.  Leaving  aside  the  volatile  arsenic,  the  only 
part  that  remains  of  the  total  arsenic  is  the  fixed 
arsenic.  The  total  arsenic  is  made  up  entirely  of  fixed 
and  volatile  ? — Yes. 

10675.  If  the  fixed  arsenic  is  a  negligible  quantity, 
what  is  learned  by  looking  at  the  total  arsenic  rather 
than  the  volatile  alone?— I  mean  that  the  total  arsenic 
is  necessary.  It  is  necessary,  in  the  first  place,  as  has 
been  contended  by  a  great  many  people,  to  regard  the 
total  arsenic.  It  may  b©  to  some  extent  a  matter  of 
conditions  how  exactly  it  is  differentiated  into  fixed 
and  volatile — conditions  of  burning. 

10676.  Temperature  ? — That  may  be  the  case. 

10677.  {Professor  Thorpe.)  What  you  really  mean  is 
that  the  proportion  of  fixed  arsenic  is  not  constant ; 
it  may  vary  with  circumstances  ? — Yes.  That  is  :i;y 
reason  for  looking  at  the  present  time  at  the  total 
arsenic,  and  for  not  ignoring  the  total  arsenic. 

10678.  It  is  not  constant  even  in  a  given  sample? — 
— It  may  be.  It  is  constant  in  so  far  as  our  laboratory 
method  is  concerned,  but  that  does  not  imply  that  the 
laboratory  method  and  the  practice  are  analogous. 

10679-  (Dr.  Whitelcgge.)  You  would  attach  primary 
importance  to  the  volatile  arsenic,  and  some  import- 
ance to  that  which  passed  as  fixed  in  the  particular  ex- 
periment ? — Yes. 

10680.  Turning  now  to  malt,  does  the  difficulty  of 
which  you  have  told  us  in  sampling  fuel  apply  to  malt  ? 
Is  it  easy  to  obtain  a  uniform  sample  ? — No. 

10681.  Have  you  given  any  directions  as  to  the 
taking  of  samples  to  be  submitted  to  you  ? — Yes.  I 
always  direct  that  samples  shall  be  taken  from  every 
X>ortion  of  the  kiln,  bulked  together,  and  then  divided. 


10682.  But  still,  subject  to  careful  sampling,  you 
think  that  the  standard  figure  can  be  fixed? — I  do.  I 
think  it  is  much  easier  to  obtain  a  uniform  sample  of 
malt,  despite  the  fact  that  the  arsenic  is  not  equally 
distributed  all  over  the  kiln.  It  is  easier  to  obtain 
an  averasie  samfile  of  malt  than  it  is  of  coal. 

10683.  I  think  you  told  us  it  was  rare  to  find  more 
than  l-150th  grain  of  arsenic  in  malt  now  ? — Yes. 

10684.  And  that  it  is  commercially  practicable  in 
the  way  you  describe  to  make  sure  that  the  malt  pre- 
pared in  a  proper  manner  should  not  contain  more  than 
l-300th  ? — That  is  the  case.  That  is  my  contention. 
In  the  experiments  I  have  personally  supervised  I  have 
never  found  as  much  as  l-300th,  although  that  is,  in 
my  opinion,  an  amount  which  can  be  ignored. 

10685.  An  amount  which  could  be  ignored  ;  you 
mean  it  is  not  likely  to  be  injurious  to  health  ?— That 
I  would  not  say.  1  am  thinking  now  of  a  1-lOOth  of  a 
grain  per  gallon  limit  in  beer.  If  l-300th  grain  per  lb. 
were  present  in  the  malt  this  would  correspond  with 
1- 150th  of  a  grain  per  gallon  in  the  beer. 

10686.  I  have  been  rather  pursuing  it  from  the  other 
side.  As  the  result  of  experience  now,  and  while  the 
memory  of  the  Manchester  trouble  is  still  recent,  the 
maltsters  are  turning  out  malt  that  rarely  contains 
more  than  l-150th.  You  are  satisfied  that  with  im- 
provement in  treatment,  it  can  be  kept  within  l-300th 
as  the  limit  ? — I  am  sure  it  could. 

10687.  So  that  there  would  be  no  hardship,  in  your 
view,  in  telling  a  brewer  he  is  not  to  allow  more  than 
l-300th  of  a  grain  of  arsenic  in  his  malt  ? — I  think  it  is 
perfectly  possible  to  do  that,  not  by  analysis  alone,  but 
by  analysis  combined  with  treatment  and  selection. 

10688.  I  do  not  think  that  you  have  given  us  one  part 
of  the  evidence  in  your  supplementary  proof.  You 
•refer  to  Mr.  J.  L.  Baker,  who  says  that  tlie  longer  the 
interval  since  the  cleaning  of  the  malt  kiln,  the  larger 
the  amount  of  arsenic  found  in  the  malt  ? — Tiiat  Mr. 
Bak(!r  assures  me  is  the  case.  I  have  not  noticed  it 
myself,  but  his  duty  is  to  systematically  examine  the 
out-turn  of  several  large  maltings.  His  entire  duty- 
is  in  connection  with  maltsters  and  brewers,  and  he 
tells  me  that,  from  a  given  malting,  as  the  seasoir 
advances  so  the  amount  of  arsenic  goes  up,  other 
things  being  equal,  and  the  same  fuel  being  used.  I 
thinli  that  is  an.  interesting  observation.  He  tells  me 
he  can  bring  before  the  Commission  a  large  number  of 
analyses  bearing  on  that  point. 

10689.  Do  you  advise  maltsters  as  to  the  cleaning  of 
the  malt  kiln? — I  do.  It  was  one  of  the  first  tilings  J 
did,  after  the  arsenic  scare,  to  advise  maltsters  to 
clean  their  kilns. 

10690.  Do  you  advise  them  as  to  frequency  of  clean- 
ing ? — I  do. 

10691.  Will  you  tell  us  how  often  you  consider  it  is 
necessary  on  an  average? — I  think  if  a  malt  kiln  is 
brushed  down  thoroughly  twice  during  the  season,  it  is 
sufficient.  I  think  it  should  be  cleaned  after  every 
operation  to  some  extent. 

10692.  But  thorough  cleansing  twice  in  the  seaison? 
—Yes. 

10693.  (Chairman.)  I  have  a  letter  here  from  Mr. 
Baker  referring  to  the  increase  of  arsenious  acid  in 
malts  as  the  season  progresses.  What  do  you  under- 
stand by  that? — He  means  that,  provided  the  malt 
kilns  have  not  been  cleaned,  as  the  season  progresses 
the  malts  contain  a  larger  amount  of  arsenic  when  the 
same  fuels  are  used. 

10694.  As  the  season  progresses  from  the  time  of 
cleaning? — He  means  to  say,  first  of  all,  portions  of  the 
malt  kiln  are  to  some  extent  absorbent  of  the  arsenic, 
and  as  they  become  saturated  with  arsenic,  so  to  speak, 
they  become  less  and  less  absorbent,  and  more  reaches 
the  malt. 

10695.  When  the  kiln  is  cleaned  is  that  done  away 
with? — Apparently  so. 

10696.  Is  there  a  regular  cleaning  at  definite  seasons, 
spring  cleaning,  or  cleaning  several  times  a  year  ? — I  am 
afraid  that  was  not  done  as  often  as  it  ought  to  have 
been  until  the  arsenical  scare  arose,  but  I  can  only 
speak  for  those  maltsters  I  advise. 

10697.  Can  you  explain  the  chemical  or  physical 
difference  between  volatile  and  a  non-volatile  arsenic  of 
which  you  have  been  speaking? — The  non-volatile 
arsenic  is  the  amount  retained  in  the  ash  of  the  fuel. 
The  volatile  arsenic  is  the  amount  which  rises  as  gas. 
It  may  be  in  any  form,  probably  as  arsenious  oxide. 
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V.  10698.  How  is  flu-  difference  that  malies  some  of  the 

Ling,  arsenic  volatile  and  other  not  volatile  to  be  explained  ? 
—       — I  suppose  it  is  to  be  explained  by  the  nature  of  the 
e  1902.  indfganic  constituents  of  the  fuel,  whether  or  not  they 
are  basic,  alkaline. 

10699.  Is  there  such  a  difference  between  the  arsenic 
in  malts  ?  Do  you  find  volatile  and  non-volatile  arsenic 
in  the  malts  1 — ^No.  I  have  never  tried  ;  it  has  no 
significance. 

10700.  At  present  there  lias  been  no  research  or 
chemical  investigation  to  discover  the  cause  of  the 
difference ;  what  chemical  combination  the  volatile 
arsenic  is  in,  and  what  chemical  combination  the  non- 
volatile part  is  in? — I  take  it  the  non-volatile  portion 
is  that  wliich  is  held  back  by  the  basic  substance  of  the 
fuel,  the  substance.s  which  result  when  the  coal  is 
burned. 

10701.  {Professor  Thorpe.)  In  what  form  is  the  arsenic 
retained  in  assii'Ciation  with  the  ba«ic  material  ? — The 
arsenic  is  retained  in  association  with  the  basic  material 
as  sodium  arsenate  or  calcium  arsenate,  which  is  a 
compound  non-volatile  at  the  highest  temperature  of  the 
blowpipe. 

10702.  (OJMirinan.)  And  the  volatile  part  is  arson ite  ? 
— Probably  arsenious  oxide.  It  may  be  oxidised  to 
arsenic  oxide  also  to  some  extent  as  it  rises.  It  may 
be  sulphide  of  arsenic  too. 

10703.  {Professor  Thorpe.)  The  arsenic  is  partly  Hxed 
and  partly  volatile.  That  which  is  fixed  is  retained  by 
virtue  of  being  arsenate  either  of  calcium,  iron,  lime,  or 
some  other  basic  substance,  and  that  is  non-volatile  ; 
that  which  goes  away  is  probably  almost  entirely 
arsenious  oxide.  1  say  that  because  the  actual  crystals 
of  arsenious  oxide  are  often  found  in  deposit  on  the 
plates,  and  have  been  found  on  the  grain  itself  t — 
Exactly. 

10704.  There  is,  however,  a  certain  quanti'ij  even  of 
the  fixed  arsenic  which  gets  on  the  mait  by  the 
mechanical  deposition  of  the  dust,  very  finely  divided 
dust  swept  forward  in  the  air  current  and  lodged  on  the 
grain.  The  consequence  is  that  when  you  treat  malt 
with  water  the  arsenious  oxide  goes  into  solution,  and 
the  merely  mechanical  portion  carried  up,  and  otherwise 
fixed,  is  left  behind  ? — That  is  so. 

10705.  {CiMirman.)  Fixed  arsenic  in  the  malt  or  beer, 
if  there  was  any,  is  still  amenable  to  the  Marsli  test? — 
Yes. 

10706.  {Professor  Thorpe.)  Yes  ;  it  would  be  dissolved 
by  the  aoid  of  the  apparatus  ? — That  is  so. 

10707.  It  would  be  evolved  as  arf.eniu.retted  hydro- 
gen ? — Yes. 

10708.  {Ohwirman.)  It  is  certain  that  that  fixed 
arsenic  does  not  escape  the  Marsh  test  ? — Yes. 

ion  of  {Professor  Thorpe.)  You  asked  me  just  now,  my  Lord, 
a  question  as  to  the  formation  of  pyrites.  The  ex- 
planation of  how  pyi"ites  is  formed  in  the  deposit  of  coal 
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was  worked  out  by  Biscllof  many  years  ago  in  his  essays 
on  Chemical  Geology.  In  the  waiter  with  which  tJie 
vegetable  matter  is  soaked,  you  have  carbonate  of  iron 

dissolved  in  oai-bonic  acid  contained  in  the  water,  and   

you  have  also  in  tihe  water  various  soluble  salts,  e.g., 
sulphate  of  lime  and  sulphate  of  magnesia.  In  the 
chemical  transformation  of  the  woody  fibre  into  coal 
the  sulphates  are  reduced  to  sulphides.  They  react 
upon  the  dissolved  carbonate  of  iron  held  in  solution 
by  the  carbonic  acid,  and  you  have  a  precipitation  of 
black  sulphide  of  iron.  You  see  that  in  every  ditch, 
where  you  see  black  mud  :  the  blackness  of  the  mud  is 
partly  due  to  the  presence  of  black  sulphide  of  iron. 

{Chairman.)  That  black  pyrites  is  a  sulphide  of  iron? 

'Professor  Thorpe.)  Yes;   sulphide  of  iron  is  black 
when  sufficiently  finely  divided. 

{Chairman.)  Pure  sulphide  of  iron  is  black  without 
charcoal  at  all  ? 

{Professor  Tlwrpe.)  Yes ;  it  has  nothing  to  do  with 
charcoal. 

{Chairman.)  There  is  also  a  yellow  sulphide,  is  there 
not? 

{Profcisor  Thorpe.)  In  process  of  time  the  black 
sulphide  becomes  gradually  crystallised.  That  has 
nothing  to  do  with  the  absorption  of  arsenic — arsenic 
may  or  may  not  be  there.  The  occurrence  of  the  arsenii; 
is  purely  fortuitous  ;  arsenic  is  not  necessarily  there. 
IE  the  material  contains  arsenic,  tlten,  by  virtue  of  the 
extraordinary  selective  power  which  iron  salts  have  for 
arsenic,  the  arsenic  is  retained  in  the  pyrites  and" 
crystallises  with  it.  When  the  amount  of  arsenic  gets, 
as  in  some  cases,  sufficiently  large  it  associates  itself 
with  sulphide  of  iron,  and  you  get  a  definite  molecular 
combination  of  arsenic  and  sulphide  of  iron. 

{Chairman.)  Is  there  a  definite  chemical  ratio? 

{Professor  Thorpe.)  Yes,  a  definite  ratio  capable  of 
being  expressed  by  a  chemical  formula — FeSj  FeAsj. 

{Chairman.)  Is  there  a  large  proportion  of  sulphide  of 
arsenic  in  such  cases. 

{Professor  Thorpe.)  Yes. 

{C'lttirmaii .)  Does  it  affect  the  cryrstalline  form? 

{Professor  Tlwrpe.)  Very  slightly.    You   can  tell  at 
once  that  it  is  the  double  compound. 
{Chairman.)  What  is  the  name' 

{Professor  Thorpe.)  Mispickel   is   the  mineralogical     .    .  , 
name  given  to  this  definite  produoi .  MiSjiJtivcl. 

{Chairman.)  When  the  black  sulphide  of  iron  crys- 
tallises it  becomes  pale  yellow,  does  it  not  ? 
[^Professor  Thorpe.)  Yes. 

{Chairman.)  Has  it  the  same  chemical  composition? 

{Professor  Thorpe.)  Just  the  same,  ferric  sulphide — 
FeSj.    It  has  the  same  composition  in  the  black  as  in  -'^f*'  maica- 
the  brassy  condition,  when  it  is  known  as  marcasite. 


Mr.  E.  S.  Beavex,  called  ;  and  Examined. 


10709.  {Chairman.)  You  have  been  engaged  in  the 
management  of  maltings  for  25  years,  I  think  ? — Yes. 

10710.  And  you  have  had  opportunities  of  acquiring 

experience  of  the  working  of  a  considerable  number  of 
different  types  of  malt  kilns,  both  of  old  and  of  recent 
construction  ? — That  is  so. 

10711.  You  tell  us  you  have  lately  been  studying  the 

question  of  the  relation  of  the  structure  of  kilns  to  the 
question  of  arsenic  in  malt.  In  this  from  time  to  time 
you  have  received  considerable  assistance  from  Dr.  J. 
M.  H.  Munro,  the  Professor  of  Chemistry  at  the 
College  of  Agriculture,  Downton  ? — That  is  so. 

10712.  Dr.  Munro  had  for  some  years  special  experi- 
ence in  the  subject  of  arsenic  from  a  prolonged  investi- 
gation on  the  effects  of  fumes  escaping  from  smelting 
works  in  South  Wales  ? — That  is  so 

I  10713.  Do  you  consider  that  the  access  of  solid  par- 
ases  tides  to  the  malt  is  a  considerable  factor — the  dust 
carried  up  t — I  am  under  the  impression  that  if  arsenic 
is  present  it  would  be  in  a  solid  form,  or  would 
be  more  likely  to  be  in  the  solid  form.  The  temperature 
of  the  malt  kiln  is  usually  under  20Odeg.  F.,  and  there- 
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fore  if  any  arsenic  were  present  in  the  furnace  gases  it  m  v  v 
would  be  condensed  before  the  furnace  gases  reached  the  n',„J  '  " 
malt  which  was  being  dried.   

10714.  Do  you  consider  that  the  volatilised  matter  in 
the  fumes  cannot  contain  much  areenic  ? — I  think  it  can- 
not contain  much  when  it  reaches  the  malt,  because  the 
temperature  is  then  very  little  above  200deg.  F. 

10715.  The  proportion  of  contaminating  dust  in  the  Cvw.^rw:twn 
malt  will  vary,  and.  the  proportions  of  arsenic  in  such  of  kiln  azmi 
dust  will  also  vary,  according  to  the  differences  in  the  velocjty  of 
construction  of  the  kiln? — Yes.    The  quantity  of  dust  ^ay  ju:- 
which  reaches  the  malt  will  be  minute,  according  to  my  l-MlaBt. 
experience. 

10716.  According  to  the  construction  of  the  kiln  there 
would  be  more  or  less  arsenical  dust  reaching  the  malt  ? 
— I  think  that  the  construction  of  the  kiln  will  operate 
indirectly,  but  that  the  most  direct  factor  is  the  velocity 
of  the  furnace  gases. 

10717.  The  interposition  of  baffle  plates  or  other  sur- 
faces which  effect  condensation  of  arsenic  and  mechani- 
cally keep  back  the  dust  would  have  a  good  effect,  \70uld 
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Mr.  K.  S.     it  not  ? — I  should  prefer  die  expression  screens  or  filters 
Bcanii.      to  bafP.e  plates.    I  do  not  quite  know  what  is  meant  by 
baffle  plates,  but  I  think  they  would  be  useful. 

10718.  Sometliing  not  to  be  used  as  a  filter,  but 
something  which  would  cause  the  dust  to  be  deposited  on 
the  jjlate.  But  you  think  a  filter  better  than  a  baffle 
f)late  ? — I  prefer  a  perforated  structure. 

10719.  You  say  that  one  important  factor  is  the 
velocity  of  the  hot  air  and  accompanying  gases  from  the 
fire,  which  is  sometimes  very  high.  For  instance,  in  the 
case  of  tall  kilns  with  several  floors  ? — I  have  no  experi- 
ence with  kilns  of  several  floors. 

10720.  Is  there  only  one  floor  in  a  kiln? — ^In  the 
majority  of  kilns  there  is  only  one  drying  floor.  Kilns 
are  constructed  with  two  drying  floors,  and  sometimes 
three,  but  I  have  had  no  experience  with  such  kilns. 
The  floors  which  I  refer  to  in  my  proof  are  not  drying 
floors,  but  working  floors.  There  has  been  receutlj^  a 
tendency  to  build  maltings  higher  than  they  were 
formerly  built.  The  old  method  of  building  maltingi? 
before  much  machinery  was  used  was  to  build  two  work- 
ing floors,  germinating  floors,  one  above  the  other. 
Generally  then  the  kiln  was  on  a  level  or  somewhat  above 
the  third  floor.  That  would  carry  it  to  a  height  of 
perhaps  15  or  18  feet  from  the  ground. 

10721.  From  the  furnace  ?— Yes. 

10722.  (Sir  William  Sart-Dyke.)  What  is  the  space 
between  the  two  working  floors  ? — Eight  feet,  perhaps. 

10723.  {Chairman.)  Does  a  man  walk  about  on  each 
floor  and  turn  the  malt  ? — Yes.  Recently  there  has 
been  a  tendency,  in  order  to  economise  space,  to  build 
more  floors,  and  many  maltings  have  been  built  with 
four  germinating  floors,  one  above  the  other.  The  kiln 
in  these  newer  maltings  is  frequently,  not  in  all  cases, 
a't  a  higher  elevation  above  the  furnace. 

10724.  How  does  the  velocity  compare  in  the  two 
oases  of  one  floor  or  several  working  floors?  Is  the 
velocity  of  the  fumes  nearly  the  same  in  the  two  cases? 
• — When  the  drying  floor  is  a  great  height  above  the 
furnace  it  is  much  easier  to  obtain  a  great  velocity  in 
the  furnace  gases. 

10725.  You  obtain  your  hot  air  through  the  ascen- 
tional  hydrostatic  pressure? — ^Yes.  I  do  not  think  it 
is  always  the  case  that  velocities  are  higher,  but  I  think 
they  would  tend  to  be  higher  in  high  kilns,  but  they 
would  not  necessarily  be  higher. 

10726.  The  malt  is  carried  from  the  germinating 
floors  to  the  drying  floors? — That  is  so. 

10727.  It  is  never  dried  on  the  germinating  floor  ? — ■ 
Never  in  my  experience. 

10728.  The  germinating  floor  is  always  on  one  level. 
There  may  be  several  levels,  but  the  germination  is  the 
same  on  the  difi'erent  levels? — That  is  bo. 

10729.  What  do  you  call  the  working  floor  ?— What 
we  call  in  technical  language  the  working  floor  is  tFie 
s;ermiinating  floor. 

10730.  Where  there  are  several  working  floors,  is  the 
malt  dried  all  on  one  floor  ?  —I  am  only  acquainted  with 
kilns  with  one  drying  floor  in  which  the  malt  is  dried 
on  one  perforated  floor.  Kilns  are  constructed  in  which 
there  are  two  perforated  floors,  one  above  the  other,  hut 

"  I  am  not  acquainted  with  the  working  of  such  kilns. 

10731.  In  those  kilns  the  fumes  would  pass  through 
the  lower  floor  and  then  through  the  upper  floor  ? — Yes. 

10732.  And  there  are  kilns  with  as  many  as  two  dry- 
ing floors,  and  sometimes  three? — Yes. 

10733.  Do  you  think  that  the  arrest  of  arsenic  can  be 
effected  by  reducing  the  velocity  of  the  gases  leaving  the 
fire? — Yes,  provided  a  considerable  proportion  of  the  air 
ibe  heated  before  admixture  with  the  furnace  gases. 
That,  I  believe,  is  accomplished  in  some  high  kilns  at 
-present.  Not  all  the  air  derives  its  heat  directly  from 
the  furnace,  but  some  heat  is  communicated  to  the  air 
.-which  is  used  for  drying  the  malt  indirectly.  In  other 
■•words,  there  are  channels  through  which  a  considerable 

volume  of  heated  air  passes  without  coming  into  con- 
iaot  with  the  furnace  at  all. 

10734.  So  that  a  large  part  of  the  drying  is  done  by 
air  which  has  not  been  through  the  fire  at  all?— That 
is  so. 

Fames  ^°  ^^^^^e  drying  of  the  malt 

believed  to     ^^'^^       '^^^'^^       heating  the  air  in  tubes  or  by  plates 
be  essential    without  passing  it  through  the  fire  at  all  ?— I  have  no 
for  flavour.     doubt  that  if  the  end  in  view  is  simply  to  reduce  the 
moisture  content  to  a  certain  point  that  might  be  done. 


10736.  And  is  not  all  that  is  wanted  to  dry  the  malt  Mr  E.  S. 
to  a  proper  degree  to  grind  it  and  prepare  it  for  the  Braren. 

commencement  of  the  brewing  ? — I  am  not  a  brewer,   j 

and  I  find  that  most  brewers  think  not.    I  imagine  that  '^"^^ 
the  product  would  not  be  the  isame. 

10737.  What  would  be  the  difference  ? — I  should  sup- 
pose that  tlie  fuel  gases  have  some  antiseptic  properties. 

10738.  Supposing  that  you  could  get  absolutely  pure 
carbon  for  fuel,  would  the  result  be  good  ;  would  you 
like  a  little  peat  reek  along  with  it? — I  think  not. 

10739.  Do  you  think  that  pure  charcoal  for  the  fuel, 

setting  aside  the  question  of  expense,  would  give  the 
beist  results? — I  imagine  there  would  be  no  antiseptic 
value  in  the  fumes  from  pure  charcoal. 

10740.  What  ingredients  might  give  antiseptic  value 
— sulphur  ? — Yes. 

10741.  It  used  to  be  considered  in  the  year  1742  that 
sulphur  in  the  fumes  passing  through  the  malt  in  dry- 
ing was  useful  as  bleaching  the  malt  and  giving  a  fijie 
colour  to  the  beer? — I  do  not  think  any  importance  is 
attached  -to  that  at  present. 

10742.  Is  there  any  other  idea  about  antiseptic  pro- 
perty than  that  which  sulphur  could  give? — I  imagine 
there  are  other  volatile  bodies  in  fuel  gases  other  than 
sulphur. 

10743.  Has  arsenic,  for  instance,  a  fine  antiseptic  pro- 
perty?— I  have  no  knowledge,  but  I  imagine  not. 

10744.  It  has  been  stated  in  evidence  before  us  that 
the  flavour  of  the  beer  would  not  be  satisfactory  if  the 
malt  were  dried  with  pure  hot  air? — I  am  not  a  brewer, 
and  I  do  hot  know  whether  that  would  be  so.  No 
reason  occurs  to  me,  except  that  I  have  already  said 
that  there  may  be,  and  I  think  probably  there  are,  some 
antiseptic  properties  in  furnace  gases. 

10745.  It  would  be  very  different  with  different  fuels. 
For  instance,  gas  coke,  oven  coke,  anthracite,  and  pure 
carbon  would  all  have  different  qualities  in  respect  to 
any  supposed  antiseptic  substances  ? — imagine  the  pare 
carbon  would  have  none. 

10746.  But  all  forms  of  impure  carbons  would  have 

some  of  that  supposed  antiseptic  quality?— I  suggest  it 
is  possible  ;  I  have  no  evidence  on  the  point. 

10747.  Have  you  any  reason  to  believe  that  there  is  a 
different  antiseptic  or  other  quahty  in  the  fumes  of 
gas  coke,  oven  coke,  or  anthracite  ?— No,  I  have  nc 
evidence. 

10748.  So  that  practically  you  do  not  feel  convinced 
that  pure  hot  air  might  not  have  as  good  an  effect  as 
the  fumos  from  those  three  different  kinds  of  fuel  that 
are  practically  used  ?— No.  I  am  quite  open  to  coiTvic- 
tion.  I  have  no  strong  opinion.  I  suggest  that  flavour 
is  a  thing  which  is  unaccountable  to  a  great  extent.  I 
do  not  know  v/hether  it  would  be  out  of  place  to  relate 
an  opinion  that  was  once  expressed  to  me  with  regard  to 
the  difference  between  Scotch  and  Irish  whisky.  °  I  was 
once  going  through  one  of  the  largest  distilleries  in 
Dublin,  and  I  asked  the  manager  if  he  would  explain  to 
me  what  tlie  difference  between  Scotch  and  Irish  whisky 
was.  He  pulled  a  very  long  face,  and  said  in  a  verj 
solemn  manner,  "That  is  a  very  important  question, 
but  I  think  it  is  a  question  you  had  better  not  ask  me.' 
My  impression  was  that  he  did  not  know,  and  that  it  is 
not  an  accountable  difference.  There  may  be  juist  as 
much  difference,  which  we  are  not  able  to  account  for 
between  the  product  of  dr.ying  by  pure  air  and  with 
gases  containing  matters  derived  from  fuel. 

10749.  One  difference  that  seems  possible  would  be 
the  difference  between  hot  pure  air  and  hot  carbonic 

id,  carbonic  oxide,  and  air? — Yes  ;  but  I  cannot 
imagine  anything  would  be  due  to  the  difference  be- 
tween hot  carbonic  acid  and  air. 

10750.  Or  carbonic  oxide  and  air  ? — 1  cannot  imagine 
any  difference. 

10751.  Can  you  imagine  anything  that  is  common  to 
the  three  kinds  of  fuel,  oven  coke,  gas  coke,  and  anthra- 
cite, that  would  give  a  flavour  to  the  malt?— I  think 
some  flavour  is  given. 

10752.  Would  it  be  different  between  gas  coke,  oven 
coke,  and  anthracite  ?— It  is  slightly  different.  I  think 
I  could  tell  myself  the  difference,  although  I  am  not 
sure,  between  the  malt  which  was  dried  with  coke-  and 
one  which  was  dried  with  anthracite.  I  do  not  know 
why,  but  some  brewers  prefer  the  flavour  of  malt  which 
is  dried  with  coke,  and  others  prefer  the  flavour  of  malt 
which  is  dried  with  anthracite. 


i 


MINUTES  OF  EVIDENCE. 


Ill 


E.  S.        10753.  Chemists  cannot  test  the   difference  which 

avcn.      accounts  for  the  different  flavours? — No.   There  may  be 

— :„  .-,  difference  of  flavours  impossible  of  analytical  estima- 
neH)()2.  ^-^j^^ 

10754.  It  seems  difficult  to  imagine  that  there  is  a 
subtle  flavouring  matter  in  anthracite  and  in  gas  coke 
and  oven  coie,  and  that  it  is  the  same  in  those  different 
substances,  and  that  there  would  not  be  anything  of  the 
kind  in  pure  charcual? — I  admit  the  difiicuity  of  under- 
standing or  explaining  it,  but  I  suggest  very  respect- 
fully that  it  is  no  more  difficult  of  explanation  than  is 
the  difference  between  many  other  flavours  to  which  the 
public  attach  importanoe,  isuch,  for  instance,  as  the 
difference  between  the  flavour  of  Scotch  and  Irish 
whiskey. 

10755.  In  Scotch  whiskey  there  is  a  great  deal  of  the 
pea<t  reek  flavour  which  is  not  done  away  with  in  the  dis- 
tillation ? — It  is  extremely  difficult  to  say  how  it  gets 
into  the  whiskey. 

10756.  The  malt  is  dried  with  peat  mixed  with  fuel  ? 
•  —I  ajn  told  that  is  often  not  so.  1  am  not  acquainted 
!          with  the  process,  and  therefore  have  no  evidence. 

_  10757.  You  have  heard  the  name  of  peat  reek  as 
giving  a  flavour  to  whiskey  ? — Yes. 

10758.  That  is  from  the  use  of  peat ;  but  that  may  be 
a  thing  of  the  past.    Ihere  mny  be  little  peat  used 

I  now  1 — I  am  told  that  it  is  not  used  generally. 

10759.  {Professor  Thorpe.)  I  believe  it  is  used?— 
It  may  be.    I  have  no  personal  knowledge. 

10760.  You  say  you  cannot  conceive  there  should  be  a 
possible  explanation  of  any  difference,  but  I  may  point 
out  to  you  that  there  is  a  fundamental  difference  in  fuel, 

:  such  as  coal,  coke,  and  charcoal.    It  is  not  a  mere  ques- 

tion of  hot  air.  All  coal  contains  a  considerable  quan- 
tity of  nitrogen,  and  when  the  coal  is  heated  the  nitrogen 
is  evolved  as  vyiidiu'  ,  picoline,  and  bases  of  that 
character.  These  nitrogenous  bases  are  present  in  an 
extremely  small  quantity,  but  they  have  the  most  pene- 

:  trating  smell,  and  even  a  piece  of  paper  brought  into 

the  atmosphere  of  three  or  four  drops  is  impregnated. 
There  are  specific  flavours  which  are  practically  almost 
imponderable  whi-n  you  afterwards  try  to  assess  them, 
so  to  speak,  as  actual  entities.  It  certainly  is  so  in  the 
case  of  whiskey.  Matured  whiskey  contains  an  ex- 
tremely small  quantity  of  furfural,  an  aldehyde,  pre- 
sent in  whiskey  to  a  veiy  small  extent,  especially  in 
matured  whiskey.  Whiskey  that  is  deprived  of  the  last 
traces  of  furfural  is  unmerchantable? — No  duubt. 

10761.  {Chairman.)  There  may  be  a  difference  be- 
tween pure  air  and  fumes,  in  that  the  pure  air  has 
oxygen  and  the  fumes  comparatively  little  oxygen.  Could 
that  affect  the  germinated  grain  in  the  drying  malting  ? 

{Professor  Thorpe)  In  fumes  there  is  any  amount 
of  oxygen  ?— There  is  something  distinctly  recognisable 
in  the  fumes  which  come  from  malt.  As  between, 
say,  anthracite  and  oven  coke  tliere  is  a  distinct 
difference  in  the  fumes  recognisable  to  the  senses.  They 
are  very  distinctly  recognisable  by  the  smell,  and  I 
think  it  is  highly  probable  that  they  communicate  some 
different  flavours  to  the  malts.  Indeed,  the  aroma  of  the 
malt  dried  with  different  materials  differs.  I  think 
the  difference  is  quite  comparable  to  the  differences  be- 
tween Scotch  and  Irish  whiskey.  I  do  not  mean  that  it 
is  similar  to  either,  but  the  difference  is  comparable. 
I  suggest  that  it  is  just  as  probable  that  these  differences 
have  something  to  do  with  the  character  of  the  ultimatu 
product,  as  in  the  case  of  whiskey. 

10762.  {Chairman.)  You  tliink  there  may  be  a  per- 
ceptible difference  in  the  flavour  of  beer  according  to 
whether  anthracite,  gas  coke,  or  oven  coke  has  been 
used  in  the  malting  ? — ^Yes. 

10763.  Whatever  flavouring  essence  there  is  one  would 
expect  it  to  be  very  different  in  the  case  of  oven  coke 
and  anthracite  1 — I  am  not  competent  enough  tu  say  how 
far  one  would  expect  it  to  be  very  different.  I  speak 
from  experience  that  it  is  somewhat  different,  but  I  sug- 
gest that  it  is  undoubtedly  very  different  from  what 
would  be  obtained  by  pure  hot  air. 

{Chairman.)  Would  charcoal  have  a  very  definite 
smell? 

{Professor  Thorpe.)  It  depends  on  the  charcoal.  One 
form  of  charcoal  will  give  a  kind  of  fume  that  another 
form  of  charcoal  will  not.  The  fume  that  comes  from 
oak  charcoal  is  very  different  to  that  which  comes  from 
dog-wood  chaxcoal. 


{Witness.)  Until  recent  years,  and  I  believe  even     y,   /■  ^' 
now,  in  the  manufacture  of  one  or  two  special  types  of  B,,ircn 
stout,  wood  is  still  used  m  the  drying  of  the  malt.  — 

10764.  {Chairman.)  Uncharred  wood? — Usually     I  ~  ~— — 

believe  beechwood  or  oak  faggots  or  billets.  1  am  not 
sure  what  wood  is  generally  used.  I  have  not  used  it 
myself. 

10765.  That  gives  a  very  decided  flavouring  to  the 
malt  and  the  beer  ? — Yes,  and  it  is  used  with  that 
object. 

10766.  It  may  be  a  very  agreeable  and  wholesome 
flavour  ? — Yes. 

10767.  {Professor  Thorpe.)  The  point  is  that  it  is  used 
with  that  object?— Yes.  It  is  used  with  the  object  of 
giving  a  particular  flavour.  There  is  a  breweij  with 
which  I  was  acquainted  whicli  until  recently  used  it, 
and  as  far  as  I  know  it  is  used  now. 

10768.  {Chairman.)  That  is  a  most  important  state- 
ment with  regard  to  the  knowledge  we  are  wish  11114  10 
elicit.  Coming  back  to  what  Dr.  Thorpe  has  said  with 
reference  to  nitrogen  in  anthracite  and  other  coal,  is 
not  that  nitrogen  driven  off  altogether  in  the  coking  ? 
— {Professor  Thorpe.)  Very  largely.  To  that  I  ascribe  the 
difference  that  Mr.  Beaven  has  pointed  out,  that  he  can 
differentiate  between  malt  dried  with  anthracite  .and 
that  dried  with  coke  ? — I  could  sometimes  do  it.  1  do 
not  suggest  that  anyone  could  do  it  infallibly. 

10769.  The  fact  is  that  it  is  so.    In  the  tar  derived 

from  the  coke,  those  things  are  obtained.  There  v/ould 
be  less  of  the  flavour  generating  substance  in  the  coke 
than  there  would  be  in  the  anthracite  that  contains  the 
nitrogen  ? — Yes. 

10770.  {Chairman.)  According  to  that,  it  would  seem 
that  while  there  still  might  be  flavouring  essences  when 
coke,  whether  oven  coke  or  gas  coke,  was  used,  there 
v/ould  be  less  of  flavouring  essences  with  these  cokes 
than  with  anthracite  ? — Probablj-. 

tl'rofcssor  Thorpe.)  There  is  that  probability.  I 
merely  put  forward  this  in  answer  to  your  diificulty, 
that  it  was  mentally  inconceivable  to  you  how  kucIi  a 
thing  might  occur.  I  pointed  out  that  there  is  t'.ie  fact 
of  the  nitrogenous  constituents  to  be  reckoned  witli.  I 
have  no  evidence  whatever  that  these  nitroi/enous 
materials  are  to  be  found  in  malt.  That  is  not  the 
point. 

{Chairman.)  My  view,  which  is  probably  not  correct, 
was  that  cokes  are  a  near  approach  to  pure  carbon, 
and  an  approach  in  which  volatile  organic  matter  would 
probably  have  been  destroyed,  but  from  what  Dr. 
Thorpe  now  tells  us  it  seems  that  even  a  process  of 
coking  is  not  sufiicient  to  destroy  some  of  those  subtle 
flavouring  materials. 

(Professor  Thorpe.)  The  coke  still  contains  nitrugcn. 

{Witness.)  I  believe  the  extent  to  which  cokes  are 
burnt  also  varies  very  much.  I  believe  it  is  common 
sometimes  to  burn  oven  cokes  in  ovens  for  as  long  as 
three  days.  I  believe  that  gas  cokes,  on  the  other 
hand,  are  only  burned  for  a  very  short  time,  sometimes 
six  or  eight  hours,  and  that  oven  cokes  are  burned  with 
the  access  of  a  limited  quantity  of  air  to  the  oven,  which 
I  believe  is  not  present  in  gas  ovens  I  suggest,  still  with 
much  diffidence,  that  even  those  factors  might  make 
some  difference  to  the  flavouring  material. 

'10771.  You   consider  it  important  to  cut  off'  Wye 
furnace  gases  when  the  fires  are  stirred  .P — Some  '^tist  o,|,;ses' should 
in  all  kilns  rises  from  the  fires  when  they  are  stirred.    I  f,,^  of{ 
think  it  is  a  cleanly  thing  to  do  io  fit  a  swing  valve  to  ^^•l\en  fire  is 
keep  that  dust  out  of  the  hot  air  chamber.    It  does  n(jt  ;-(irrcd. 
necessarily  follow  that  it  finds  its  way  through  the 
drying  floor,  but  I  think  as  a  safeguard,  and  as  a 
measure  of  cleanliness,  it  is  a  desirable  thing  to  cut  uif 
the  furnace  gases  and  check  the  velocity  of  the  furnace 
gEises  by  closing  the  aperture  vliich  leads  froai  the 
furnace  into  the  chamber  at  the  time  when  the  fire  is 
stirred,  when  there  is  such  an  aperture. 

10772.  {Sir  William  Hari-Dyhc.)  Wliat  happens  if 
this  precaution  is  used  ? — Nothing. 

10773.  The  furnace  fumes  do  not  ascend  ? — No.  The 
fire  burns  temporarily  with  less  vigour. 

10774.  They  are  practically  destroyed  by  this  proc&ss 
you  mention  ? — The  current  of  air  is  stopped. 

10775.  If  you  do  not  stop  this  current  of  air,  you  say 
in  the  passage  of  the  air  there  would  be  certain  partich  s 
which  might  go  through  the  perforated  floor  and  affe<  t 
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the  malt  I. — It  is  an  undoubted  fact  that  some  dust  when 
the  fires  are  stirred  goes  forward.  I  think  it  is  desirable 
as  a  matter  of  cleanliness  to  prevent  that.  It  is  such  an 
easy  thing  to  do. 

10776.  What  happens  to  this  dust?— It  collects 
within  the  distributing  chamber. 

10777.  And  would  be  deleterious  would  it  not,  unless 
it  were  removed  ? — I  do  not  suggest  that  any  appreciable 
quantity  of  it  reaches  the  drying  floor,  but  I  suggest  as 
a  ma.tter  of  precaution,  it  is  desirable  to  Iveep  it  out  of 
even  the  distributing  chambers. 

10778.  (Professor  Tlvorpe.)  You  mean  keep  it  within 
the  furnace? — Yes.  It  goes  down  witth  the  ashes: 
when  the  fire  is  stirred,  instead  of  the  dust  flying  for- 
ward, it  simply  goes  through  the  fire-bars. 

10779.  {Chair man.)  There  is  a  great  deal  of  dust  mixed 
with  the  air  during  the  stirring,  which,  if  you  give  it  a 
few  minutes,  will  settle  into  the  fire  again? — Quite  so. 

10780.  Cleaning  out  the  furnace  would  involve  sweep- 
ing away  the  dust  ? — Yes. 

10781.  The  dust  is  cleared  away  at  certain  times  ? — 
That  is  so. 

s  10782.  You  suggest  also  tliat  the  interposition  of 
screens  kept  below  300  deg.  F.  which  act  both  as  filters 
and  condensers  of  volatile  matter  would  be  useful? — I 
find  it  in  practice  very  useful. 

10783.  Why  do  you  fix  upon  300  deg.  F. Because 
I  believe  that  at  that  temperature  arsenical  matter,  if 
present,  will  be  at  any  rate  largely  condensed. 

10784.  You  believe  that  arsenical  matter  cannot  be 
carried  up  in  practically  deleterious  quantity  in  air  at 

a  temperature  of  les.s  than  200  or  300  deg.  F.  ?  That 

is  my  impression. 

10785.  {Professor  Thorpe.)  Arsenious  oxide  requires  a 

much  higher  temperature  than  that  to  volatilise  it  ?  

1  presume  so. 

10786.  {Chairman.)  You  point  out  that  the  fumes  as 
they  go  through  the  drying  floor  are  essentially  at  so 
low  a  temperature  that  they  would  not  carry  volatile 
amenic,  and  that  the  chief  way  that  arsenic  does  ge' 
into  the  malt  is  in  the  form  of  dust  ?— That  appears  to 
me  to  be  so. 

10787.  That  is  a  very  important  conclusion.  You 
would  also  treat  the  filters  you  interpose  with  lime,  in 
arder  to  fix  the  ar.senic.  Do  you  think  that  is  important  ? 
— I  have  found  that  a  certain  amount  of  arsenic — not 
a  large  amount,  because  I  use  fuels,  anthracites,  that  con- 
tain only  a  very  small  amount,  a  negligible  amount — but  I 
have  found  that  of  that  small  amount  some  is  arrested 
m  combination  with  lime,  when  lime  is  placed  near  the 
furnaces,  and  when  the  furnace  gases  are  at  a  high 
temperature,  and  when  also  there  is  a  supply  of  water 
vapour,  or  of  the  elements  of  water  somewhat  greater 
than  that  which  is  contained  in  the  furnace  gases  them- 
selves. 

10788.  But  those  filters  that  you  propose  to  be  kept 
at  a  temperajture  below  300  deg.  F.,  would  not  want 
lime? — ^No,  I  do  not  think  lime  would  be  of  any  service. 

10789.  But  you  would  place  lime  in  the  hotter  filters 
below  those? — Yes.  I  have  done  that.  I  have  passed 
the  furnace  gases,  in  a  kihi  which  has  been  fitted  with 
a  filter  of  this  description,  at  a  high  temperature  through 
lime,  and  I  find  that  the  lime  absorbs  a  substantial  pro- 
portion of  the  small  quantity  of  arsenic  which  is  present 
in  the  anthracite  coal  which  was  used. 

10790.  How  do  you  place  the  lime,  in  powder  or  small 
lumps? — I  have  tried  many  different  ways,  and  I  am 
still  uncertain  as  to  the  best  method  of  using  lime,  and 
I  am  still  endeavouring  to  find  out  the  best  method. 

10791.  Do  you  know  Newlands'  patent  ? — I  do. 

10792.  Did  you  hear  the  evidence  given  by  the  last 
witness? — Yes. 

10793.  Have  you  any  experience  of  the  efficacy  of  lime 
or  other  bases  on  the  fuel  itself? — Mr.  Newlands  and 
myself  have  been  in  constant  communication.  I  think 
that  my  plan  is  in  effect  the  same  as  Mr.  Newlands.  It 
is  to  bring  the  products  of  combustion  at  a  high  tem- 
perature in  contact  with  an  active  base  for  the  purpose 
of  fixing  arsenic  in  a  non-volatile  form. 

10794.  Have  you  experimented  at  all  upon  the  lime 
jou  have  used  in  that  way  in  keeping  it  for  a  consider- 
able time  to  see  whether  arsenic  is  caught  by  it? — Yes 
it  is.    I  have  made  a  good  number  of  estimations  in  my 
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own  laboratory,  and  tltey  have  been  m«de  for  me  by 
others;  as  to  the  arsenic  which  is  taken  up  by  lime  so 
placed. 

10795.  Do  you  find  it  con-esponds  to  the  quantity  of 
arsenic  which  may  be  supposed  to  be  volatilised  from  the 
fuel  in  the  fire  ? — -That  is  very  difficult.  It  is  difficult  to 
make  such  a  comparison,  because  it  is  practically  im- 
possible to  know  how  niuch  there  was  in  the  fuel.  I 
have  some  experimental  results,  but  I  regard  these  re- 
sults as  preliminary,  and  I  should  give  them  with  much 
hesitation,  because  I  regard  them  as  requiring  to  be 
confirmed.  I  think  you  would  say  that  this  is  a  matter 
in  which  it  is  necessary  to  proceed  with  caution,  and 
in  which  it  would  be  very  foolish  to  draw  conclusions  on 
insufficient  premises.  All  results  of  this  kind  need  to 
be  carefully  established  before  they  are  given  with  any 
confidence  as  results,  but  I  have  no  doubt  of  the  general 
proposition  which  I  have  made,  that  when  lime  is  placed 
in  the  path  of  furnace  gases  from  anthracite  some  arsenic 
is  absorbed,  if  there  is  also  the  supply  of  a  certaiii 
amount  of  water  vapour  or  of  the  elements  of  water 
at  the  same  time.  I  have  a  model  of  an  apparatus 
at  the  office  of  the  Commission  which  I  think  would 
illustrate  the  point. 

10796.  We  will  take  the  opportunity  of  looking  at  it 
afterwards.  In  the  meantime,  is  there  anything  more 
you  can  give,  whether  the  results  of  preliminary  experi- 
ments or  otherwise,  bearing  on  what  you  have  just  told 
us  and  confirming  it  ? — I  have  got  a  book  full  of  results, 
but  I  would  rather  confirm  them.  I  will,  however,  give 
you  some  if  you  wish. 

10797.  We  should  be  very  glad  to  have  some? — Thev 
are  to  be  understood  as  preliminary  results,  and  I  wi!l 
not  guarantee  their  accuracy.  From  the  consumption 
of  2,000  lbs.  of  anthracite  I  recovered  1,290  grammes 
of  furnace  dust,  in  the  filter  as  I  call  this  lime  apparatus, 
and  in  the  condensing  curtains  together,  which  is  equal 
to  '15  per  cent,  of  the  coal,  or  3  lbs.  per  ton  of  coal. 
In  that,  and  in  the  lime  which  was  used  in  the  filter,  I 
estimated  that  there  was  arsenious  oxide  equal  to  l-60th 
of  a  grain  per  lb.  of  the  coal. 

10798.  Of  the  coal  originally  used?— Yes,  or  l-400th  of 
a  grain  in  the  malt  whict  was  dried. 

10799.  That  is,  if  all  that  powder  had  gone  into  the 
malt  ? — Yes ;  but  I  do  not  suggest,  or  suppose,  or  be 
lieve  for  a  single  moment,  that  any  considerable  propor^ 
tion  of  that  would  have  reached  the  malt.  If  it  had 
not  been  arrested  just  where  it  was  it  would  have 
mainly,  almost  wholly,  I  think,  have  been  collected  in 
the  distributing  chamber  of  the  kiln  as  dust. 

10800.  Did  you  hear  Mr.  Ling's  statement  in  evidence 
that  very  littlt!  of  the  arsenic  found  in  malt  can  be  due 
to  dust  ? — Yes ;  I  understood  he  meant  very  little  com- 
paratively. 

10801.  There  is  definitely  a  certain  amount  of  arsenic 
found  in  the  malt  ? — ^Not  in  all  malt. 

10802.  The  arsenic  that  is  frequently  found  in  the 
malt,  according  to  Mr.  Ling's  judgment,  could  not  have 
come  to  the  malt  from  the  dust,  but  your  view  is  that 
it  could  not  have  come  in  any  other  shape  than  dust? — 
If  condensed  matter  is  also  included  in  the  term  "  dust." 

10803-  Certainly  it  is  ? — Then  I  would  not  say  it  could 
not,  because  I  believe  that  where  a  body  has  a  conden- 
sation point  of  a  certain  degree  of  temperature,  it  may 
be  possible  that  some  condensation  fails  to  take  place 
just  at  that  particular  point,  but  with  that  proviso  I 
think  it  is  extremely  improbable  that  other  than  ex- 
tremely small  quantities  of  arsenic  could  reach  malt 
as  volatile  arsenious  oxide. 

10804.  Did  you  notice  the  observation  and  experiment 
on  which  Mr.  Ling  founded  his  conclusion  ? — I  did  not.  i 

10805.  Could  you  explain  the  opinion  given  by  Mr.  Such  du6(| 
Ling?    He  said,  "I  have  it  on  reliable  authority  that  would  con- 
for  every  10  cwt.  of  coal  used,  1  lb.  of  dust  may  be  tribute  veijj 
caught  by  an  arrangement  placed  between  the  furnace  little  arsenK 
and  the  kiln.    Assuming  this  dust  to  contain  5  grain'  ^'^  malt, 
of  arsenic  per  lb.  and  reckoning  one  part  by  weight  of 
fuel  to  five  parts  of  malt,  if  the  whole  of  this  dust 
reached  the  malt  it  would  only  contaminate  it  to  the 
extent  of  5  grains  of  arsenic  per  50  cwt.  of  malt,  or 
l-l,120th  grain  per  lb.  ? — That  I  think  is  quite  right. 

10806.  Do  you  think  then  that  there  must  have  been  -.i 
considerably  larger  portion  of  dust  that  may  have  reacheu 
the  malt  not  caught  in  the  arrangement  described  by 
Mr.  Ling  there?  Far  and  away  larger  quantities  than 
the  amount  mentioned  have  been  found  in  malt? — No 
doubt. 
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10807.  He  has  it  ou  reliable  authority  that  for  every 
10  owt.  of  coal  used  1  lb.  of  dust  may  be  caught? — 

1^-,  Ye^,  1  or  li  lbs. 

10808.  Do  you  consider  that  in  these  data  of  Mr.  Ling 
the  dust  caught  was  exceptionally  free  from  arsenic  r- 
No.  I  have  no  reason  to  suppose  it  is  exceptionally 
free.  I  have  never  had  any  acquaintance  with  fuels 
with  any  large  proportion  of  arsenic  in  them.  I  should 
think  that  is  about  normal  as  far  as  I  am  aware,  and 
it  corresponds  with  my  own  experience. 

10809.  That  would  give  what  we  are  considering 
practically  free  from  arsenic,  only  1-1, 120th  of  a  grain 
per  lb.,  which  is  generally  considered  to  be  so  small  a 
quantity  that  it  could  not  produce  any  injurious  effect? 
— That  is  one  of  my  contejitions. 

10810.  Then  in  cases  in  which  the  malt  has  as  much 
as  1-lOObh  of  a  grain  of  arsenic,  there  should  be  far 
more  arsenic  in  the  powder  caught  above  the  furnace  ? — 
Or  some  abnormal  conditions  under  which  a  far  larger 
proportion  than  usual  of  the  dust  reached  the  malt. 

10811.  But  if  the  whole  dust  reached  the  malt,  Mr. 
Ling  contended  it  would  only  give  1-1, 120th  of  a  grain 
per  lb.  ? — It  has  'been  always  a  great  mystery  to  me 
where  these  quantities  come  from  which  lhave  been 
quoted  as  being  present  in  malt. 

led  10812.  Do  you  tliink  that  r,  fonsidcrable  amount  of 
might  volatilised  arsenic  may  have  been  passed  through,  over 
inter-  and  above  this  dust  described  by  Mr.  Ling  in  the  state- 
ment I  have  read  l—l  am  wholly  unable  to  account  for 
the  presence  of  material  quantities  of  arsenic  in  malt.  I 
have  had  no  experience  of  such  quantities.  I  do  not 
think  I  can  give  any  explanation. 

10813.  Have  you  tried  your  lime  filter  with  fuel  con- 
taining larger  quantities  of  arsenic  ? — I  have  not,  except 
absolutely  experimentally,  from  which  I  have  no  results 
I  can  quote. 

10814.  Do  you  intend  to  continue  your  researches  on 
the  subject? — I  do. 

10815.  The  Commission  will  be  grateful  to  you  if  you 
communicate  the  reisults  of  further  experiments,  particu- 
larly with  the  object  of  finding  whether  or  not  the  dis- 
tinctly arsenical  fuel,  fuel  with  more  arsenic  in  it  than 
that  which  we  consider  as  admissible,  does  give  vola- 
tilised arsenic  which  ds  removed  by  your  process  of  a 
basic  filter  applied  hot,  or  by  condensation  on  the  colder 
screens  ? — I  will  do  what  is  possible  experimentally. 

10816.  I  think  we  may  see  how,  without  suspecting 
the  accuracy  of  anything  put  before  us  by  Mr.  Ling  o» 
yourself,  the  dust  might  be  carried  in  an  exceedingly 
subtle  form.  You  hold  that  the  arsenical  vapour  is 
essentially  condensed  to  dust  before  the  fumes  reach  the 
temperature  of  the  drying  iioor.    That  may  be.  But 

its     all  the  arsenic  may  be  there  as  dust,  and  yet  be  tho- 
siun.   roughly  carried  up  with  the  fumes  just  as  if  it  were 
gas.    Dust  df  fine  enough  is  carried  with  air  just  as 
thoroughly  as  if  it  were  gas  ? — Quite  so. 

10817.  Your  process  would  consist  in  passing  the 
fumes  through  a  hot  basic  filter,  and  leaving  the  filter 
at  a  temperature  somewhat  near  that  of  the  drying 
floor? — No,  it  would  leave  the  basic  filter  at  a  higher 
temperature,  and  there  would  be  condensing  curtains 
above  that  where  the  gases  would  be  mixed  with  a  con- 
siderable volume  of  cold  air  entering  from  cold  air 
inlets,  and  where  the  temperature  would  be  reduced  to 
approximately  300deg. 

10818.  You  think  that  the  thoroughly  volatilised 
fumes,  if  hot  enough,  will  act  upon  the  lime  in  such,  a 
way  as  to  leave  the  arsenic  in  the  lime,  and  the  fumes 
go  out  still  hot  ? — Yes,  two  things  being  provided  : 
that  the  mass  of  filtering  material  and  the  quantity  of 
filtering  material  in  relation  to  the  total  volume  of  air 
going  through  is  sufficient.  A  thin  layer  will  not  accom- 
plish much.  Therefore  there  must  be  a  considerable 
body  or  mass  of  basic  material  for  the  gases  to  come  in 
contact  with. 

10819.  Would  it  be  a  layer  a  foot  tliick,  for  instance  ? 
■ — ■!  would  not  like  to  commit  myself. 

10820  An  inch  thick  would  be  quite  insufficient — 
Quite. 

10821.  A  foot  might  he  sufficient It  might  be  suffi- 
cient. I  believe  from  my  experiments,  provided  also 
thai  there  is  the  presence  of  the  elements  of  water. 

10822.  How  are  those  supplied  P — Those  are  supplied 
partly  by  what  is  contained  in  the  products  of  com- 
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bustion,  but  I  think  this  is  not  sufficient.    In  the  appa-    Mr.  E.  S. 
ratus  of  which  I  have  made  a  trial  I  place  a  vessel  under  Beaven. 

the  basic  filter,  and  I  use  it  not  only  for  the  purpose  of   

conveying  a  small  quantity  of  water  vapour  or  the  ele- 20  June  1902. 
ments  of  water  at  a  high  temperature  to  the  basic  filter, 
but  also  as  a  washing  vessel  for  cleansing  the  filter. 

10823.  The  filter  is  at  a  high  temperature  ? — Yes, 

10824.  You  cannot  wash  that  with  water  ? — Yes. 

10825-  It  is  at  a  temperature  far  above  the  boiling 
point  of  water  ? — ^Yes. 

10826.  How  could  you  wash  it  with  water? — Do  you 
pour  water  down  through  it  ? — I  can  demonstrate  it  to 
you  if  you  will  allow  me  to  show  you  the  model.  It  is 
a  comparatively  simple  structure.  It  is  a  mechanical 
arrangement  by  which  the  filter  is  simply  immersed  into 
a  washing  vessel. 

10827.  Sunk  down  temporarily ;  immersed,  cooled, 
and  brought  up  again  ? — ^Yes.  It  has  been  objected  that 
the  water  is  objectionable,  that  you  are  giving  the  fur- 
nace more  work  to  do  to  drive  olf  that  amomxt  of  water 
and  the  water  in  the  malt.  That  is  so,  but  the  quantity 
of  water  is  absolutely  negligible  in  relation  to  the  quan- 
tity of  malt.  For  instance,  in  a  comparatively  small 
kiln  the  quantity  of  water  which  would  be  driven  off  the 
malt  would  be  ten  tons  of  water  in  four  days.  The 
quantity  of  water  which  it  w'ould  be  necessary  to  use  in 
connection  with  tliis  apparatus  might  be  lOOlbs.  or 
2001bs. 

10828.  How  often  would  this  washing  be  performed  ? 
— As  often  as  necessarj- — every  day  or  every  hour ;  tt 
could  be  performed  with  ilie  greatest  facility. 

10829.  How  often  have  you  done  the  washing  in  prac- 
tice ? — ^In  practice  once  every  four  days. 

10830.  Tliat  would  not  give  sufficient  of  the  material 
of  water  ? — No  ;  but  there  is  water  permanently  under- 
neath permeating  through,  dry  steam. 

10831.  Water  is  evaporating  under  your  lime  filter  p — 
That  is  so.  I  wish  to  add  that  the  character  of  the 
arrested  matter  will  depend  on  the  temperature,  but  the 
quantity  of  it  will  depend  upon  the  velocity. 

10832.  The  velocity  of  the  fumee  upward.s  ? — Yes,  but, 
I  wish  to  explain  that  what  is  important  is  not 
their  velocity  when  they  leave  the  fire,  but  the  velocity 
when  they  pass  through  the  malt,  and  the  velocity  is 
much  smaller  than  is  commonly  supposed.  I  believe 
there  is  a  common  idea  that  volumes  of  air  are  taken 
through  the  malt  at  great  velocities.  That  is  not  the 
case.  The  theoretical  velocity  which  is  required,  and 
which  I  have  demonstrated  by  means  of  laboratory  ap- 
pliances, is  less  than  two  feet  per  minute. 

10833.  (Sir  JViUiuin  Haii-Dykt.)  You  have  had  very 
considerable  experience  in  the  malting  trade  in  all  its 
bearings  ? — ^I  have. 

10834.  You  Iiave  been  amongst  maltsters  constantly 
for  the  last  20  or  25  yeans  ? — Yes.  I  cannot  pretend  to 
have  any  authority  to  speak  on  behalf  of  maltsters  gener- 
ally. 

10835.  I  am  not  a.sking  that,  but  as  your  general  ex- 
perience you  have  had  the  advantage  of  hearing  their 
views,  and  you  know  a  great  deal  of  the  ins  and  outs  of 
the  trade  ? — Yes. 

10836.  You  are  also  a  practical  maltster  yourself  P — 
Yes. 

10837.  I  should  like  to  ask  you  one  question  with 
regard  to  a  question  put  to  you  by  the  Chairman  as  to 
altering  the  malting  system  by  a  process  of  pure  air. 
The  question  arose  as  to  matter  of  taste.  It  is  rather 
an  important  matter,  is  not  it,  as  regards  the  brewing 
interest  ? — .1  tliink  it  is  a  very  important  matter.  I 
think  it  would  need  very  strong  compulsion  indeed  by 
some  superior  authority  to  induce  brewers  and  maltsters 
to  give  up  their  system. 

10838.  It  is  quite  possible  that  if  a  new  system  was: 
introduced  such  as  this,  brewers  might  be  at  very  con- 
siderable loss  by  having  their  heer  sent  back  by  cus- 
tomers who  rejected  it? — It  is  quite  conceivable. 

10839.  Without  really  going  very  closely  into  this 
matter  of  taste,  it  is  perfectly  obvious,  is  "it  not,  tRat 
tlie  consumer  of  beer  is  very  quick  indeed  at  discerning 
anything  fresh  in  the  beer',  that  the  slightest  possible 
change  is  sure  to  be  detected  ? — There  is  no  doubt  about 
tliat. 

10840.  I  notice  you  state  here  that  you  "  believe, 
therefore,  that  it  will  be  found  possible  to  provide  in 
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Mr.  E.  S.     several  distinct  ways  for  the  effectual  arrest  of  ai-senical 
Beavcn.      matter  in  malt  kilns  without  having  recourse  to  indirect 

  drving,"  the  indirect  drying  being  the  other  process? — 

20  June  1902.  Yes. 

10341.  You  mention  one  or  two  processes  which  you 
think  will  be  thorough  and  effectual.  The  first  is  by 
reducing  the  velocity  of  gas  leaving  the  fire  and  pro- 
viding for  a  considerable  proportion  of  the  air  to  be 
heated  before  admixture  with  the  furnace  gases,  and 
you  said,  with  regard  to  that,  that  this  will  require  in 
most  existing  kilns  considerable  structural  alteration? 
■ — I  think  it  is  a  point  which  may  be  borne  in  mind  in 
the  building  of  new  kilns,  that  it  would  not  be  a  difficult 
matter  to  provide-  I  am  aware  of  some  kilns  which 
have  already  some  device  of  that  kind.  That  is  obviously 
a  matter  of  the  structure  of  the  kiln. 

10842.  If  all  maltsters  were  forced  to  make  this  change 
in  existing  buildings  and  existing  apparatus  it  would 
be  rather  a  serious  charge  on  their  business  ? — Yes, 
very. 

10843.  Then  we  come  to  the  proposal  which  you  have 
heard  a  good  deal  about  from  Mr.  Ling  with  reference  to 
the  treating  the  fuel  with  a  basic  material  with  a  view  to 
the  fixation  of  the  arsenic  in  a  non-volatile  form.  With 
regard  to  that,  I  think  you  suggested  a  different  process 
from  that  Mr.  Ling  put  before  us  ? — I  suggest  that,  the 
process  is  practically  the  same,  and  that  it  is  quite 
the  same  as  to  its  effects.  A¥hat  hajopens  is  that  the 
products  of  combustion  are  brought  into  combination 
with  basic  matter  in  both  cases. 

10844.  (Chairman.)  Hotter  in  Mr.  Ling's  case  tlian 
in  the  process  you  suggest  ? — Yes  ;  but  by  placing  the 
basic  matter  immediately  over  the  fire  the  temperature 
might  conceivably  be  as  high  in  the  filter. 

10845.  (Sir  William  Hart-Byke.)  I  presume  there  is 
a  process  of  experiment  on  in  reference  to  this  matter  ? 
—Yes. 

10846.  And  is  likely  to  proceed  for  some  months  ? — 
Yes.    It  has  been  going  on  for  some  time. 

10847.  I  should  like  you  to  tell  the  Commission 
whetber  it  is  not  a  fact  that  in  either  case  the  cost  of 
what  you  have  suggested  would  be  really  very  small  P — 
Comparatively  small. 

10848.  Have  you  any  idea  of  what  your  system — how 
much  per  quarter  of  malt  the  expense  would  be? — The 
total  expense  would  be  2d.  or  3d.  a  quarter — roughly — 
at  a  guess. 

10849.  Have  you  any  doubt  in  your  mind,  if  these  ex- 
periments proceed  for  some  months  and  a  conclusion  is 
reached  as  to  the  best  process  to  be  adopted  for  this 
basic  treatment,  that  security  for  the  drinker  of  beer 
in  future  wiil  be  assured  by  some  such  process  as  this  ? 
— I  have  no  doubt  that  the  complete  security  of  the 
consumer  can  be  secured,  but  I  must  be  allowed  to  say 
that  I  think  the  consumer  already  has  security.  I  am 
unable  from  my  experience  to  understand  how  it  is 
possible  for  any  quantity  which  could  possibly  be  con- 
sidered deleterious  to  be  present. 

10850.  Can  you  tell  us  the  number  of  analyses  you 
have  made  for  the  detection  of  arsenic  in  malt  ? — I  have 
only  made  the  exj)eriments  during  the  last  two  years. 

10851.  Since  this  occurrence  at  Manchester  ? — Cer- 
tainly. One  never  supposed  before  that  that  there  was 
any  arsenic.  I  have  with  me  records  of  585  determina- 
tions, not  all  upon  malts — upon  malts  and  furnace 
products.  That  is  exclusive  of  a  large  number  of  pre- 
liminary matters.  Those  are  done  by  the  Marsh- 
Berzelius  process,  and  the;y  are  exclusive  of  a  large 
number  which  were  done  by  processes  suggested  earlier. 

10852.  You  exjiressed  surprise  just  now  at  some  of 
these  statements  placed  before  us  as  to  the  quantity  ot 
arsenious  oxide  found  in  malt  ? — Yes. 

10853.  You  express  this  surprise  after  your  ex- 
perience. During  the  two  years  you  have  been  analys- 
ing you  have  not  found  these  results  yourself  ? — 1  may 
say  that  the  results  which  have  been  reported  to  me  by 
professional  analysts — I  am  not  a  professional  analyst 
— lead  me  to  the  same  conclusion. 

10854.  You  "  desire  to  .say  you  are  of  opinion  thai  the 
malts  hitherto  produced  in  this  country  have  been  free 
from  arsenic  in  any  other  than  such  minute  quantities 
as  there  is  no  evidence  to  show  have  been  prejudicial  "  ? 
— That  is  my  opinion. 

10855.  {Chairman.)  There  is  a  large  amount  of 
e.viueH«-e  of  ordinary  malts  having  considerable  quan- 


Cost  of 

applying 

system. 


titles  of  arsenic.  We  have  had  a  good  deal  of  evidence 
that  there  is  a  certainly  dangerous  amount  of  arsenic 
in  a  considerable  number  of  malts  ? — I  think  the  con- 
ditions must  be  quite  abnormal  in  some  respects  I  have 
no  experience  of  and  cannot  account  for.  I  cannot  give 
evidence  about  what  I  know  nothing. 

10856.  [Sir  William  Hart-Dyke.)  You  are  strongly  of 
opinion  that  onerous  restrictions  such  as  would 
materially  interfere  with  trade  should  not  be  imposed  I 
—I  am. 

10857.  You  do  not  consider  them  at  all  necessary?— 
I  do  not  think  onerous  restrictions  should  be  imjjosed. 

10858.  (Professor  Thorpe.)  You  obviously  consider 
that  some  degree  of  restriction  should  be  imposed,  that 
something  should  be  done  to  meet  the  difficulty  raised 
by  arsenic  in  malt.  We  cannot  let  things  go  on  exactly 
as  they  were.  What  have  you  to  say  to  that  ? — I  think 
that  is  rather  a  matter  for  the  Coniniission  than  for  any 
individual. 

10859.  You  have  given  a  great  deal  of  attention  to 
this  matter,  certainly  more  than  any  individual  member 
of  the  Commission.  You  have  been  at  it  continuously 
for  two  years.  AYould  you  give  the  Commission  the 
benefit  of  your  own  conclusions  on  that  point  ? — I  must 
say  that  I  think  with  regard  to  malt  the  public  mind  has 
been  unnecessarily  alarmed. 

10860.  But  if  it  is  the  fact,  and  we  believe  it  is 
the  fact,  that  now  and  again — I  do  not  say  on  a  very 
considerable  scale — but  now  and  again  we  meet  with 
quantities  of  malt  which  contained  arsenic  to  a  dele- 
terious extent,  and  proved  to  be  a  deleterious  extent, 
surely  that  is  a  condition  of  things  which  calls  for  some 
dealing  with — that  you  must  admit,  do  you  not? — Yes; 
if  the  amounts  have  been  proved  to  be  deleterious,  I 
think  it  is  a  state  of  things  which  ought  to  be  rectified. 

10861.  Cannot  you,  in  the  light  of  your  experience-  in 
treating  malts,  give  the  Commission  the  benefit  of  your 
own  experience,  and  say  what  is  the  best  way  of  meeting 
this  condition  of  things  ?  What  should  be  done  ?  If  you 
were  in  our  place,  what  woidd  you  recommend  should 
be  done  ? — That  is  an  exceedingly  difficult  question. 

10862.  I  suppose  it  is  capable  of  being  answered,  is  it 
not  ? — I  cannot  say  that  I  have  approached  the  matter 
from  that  point  of  view, 

10863.  Well,  I  present  that  point  of  view  now  to  you. 
What  would  you  recommend  us  to  do  ?  My  object  is 
simply  to  get  the  benefit  of  your  knowledge  and  experi- 
ence cn  this  point  P — I  do  not  think  that  a  standard  test 
for  malts  to  which  malts  should  conform  would  be  ob- 
jected to.  I  mean  a  test  which  would  have  the  effect  of 
providing  that  no  arsenical  malt  should  be  used — that  is, 
with  deleterious  quantities. 

10864.  Do  you  think  that  would  not  be  objected  to? 
- — I  think  that  would  not  be  objected  to,  provided  the 
test  were  not  an  academical  one  and  the  quantity  were 
not  an  academical  one.  I  look  on  some  of  these  minute 
quantities  here  as  academical  quantities,  not  quantities 
at  all — something  for  which  we  want  some  other  word 
than  the  word  quantity. 

10865.  I  quite  gather  your  meaning.  You  say  that 
you  think  the  tracle  m  general  would  not  object  to  the 
imposition  of  certain  limits  of  the  amount  of  arsenic 
which  should  be  contained  in  the  malt? — I  have  no  kind 
of  authority  to  speak  on  behalf  of  the  trade. 

10866.  But  that  is  the  impression  you  seek  to  convey 
to  us.  You  have  reason  to  hope,  at  all  events,  that  they 
would  not  object  to  it? — I  do  not  think  I  should  bo 
personally  put  to  any  inconvenience  by  the  imposition  of 
a  reasonable  test  applied  to  malt. 

10867.  A  reasonable  test  with  a  reasonable  limita- 
tion?— Yes. 

10868.  We  will  sej^arate  the  two  things  ;  never  mind 
the  test  for  the  moment.  What  do  you  think  would  be 
a  reasonable  limitation  ?— I  do  not  know.  I  think  that  is 
a  medical  question. 

10869.  Looking  at  it  from  the  point  of  view  of  prac- 
tice, of  what  can  be  obtained  by  ordinary  care 
without  any  degree  of  difficulty,  what  is  a  reasonable 
amount,  without  the  imposition  of  onerous  conditions,  or 
great  constructional  alterations,  or  anything  out  of  the 
common? — I  do  not  think  that  with  anthracite  coals,  or 
with  good  oven  cokes  even — I  cannot  say  with  regard  to 
gas  cokes — I  doubt  if  malts  would  be  produced,  except 
under  extremely  abnormal  conditions,  containing  more 
than  l-200th  of  a  grain  to  the  lb.,  and  l-200th  of  a  grain 
is  an  extremely  small  quantity. 
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10870.  That  would  he  1-lOOth  of  a  grain  per  gallon  of 
beer? — About  the  same. 

10871.  In  other  word.s,  it  corner  to  this  then,  that  no 
beer  ought  to  be  sold  containing  more  than  1-lOOth  of  a 
grain  per  gallon.  That  is  a  practical  condition  even 
now.  Is  that  your  point?  Such  conditions  you  know 
would  secure  the  beer  with  not  more  than  1-lOOth  of  a 
grain  per  gallon  ? — You  mean  contributed  by  malt  ? 

10872.  Contributed  by  malt.  Assuming  the  beer  to 
be  a  whole  malt  beer  ? — Yes,  that  would  be  so. 

10873.  That  you  think  is  a  reasonable  degree  of  limita^ 
tion  to  ask  for  ? — There  are  other  questions  which  arise, 
when  I  am  asked  a  question  of  that  kind,  especially  the 
question  of  the  analytical  methods  which  are  emploj^ed. 
If  too  severe  a  test  is  imposed  it  becomes  immediately 
within  what  I  believe  to  be  the  error  of  exiDeriment  of 
the  Marsh-Berzelius  process.  I  believe  the  unavoidable 
error  of  experiment  of  the  Marsh-Berzelius  process  is  not 
inconsiderable  in  relation  to  such  small  quantities  as 
have  been  suggested.  I  foresee  the  possibility  of  great 
difficulties,  and,  perhaps,  some  contentions  arising. 

10874.  If  I  have  gathered  your  meaning  correctly,  you 
wish  us  to  believe  that  when  we  impose  a  limit,  if  we  do 
impose  a  limit,  that  the  limit  should  have  some  refer- 
ence to  the  nature  of  the  analytical  method  involved  ? — 
Yes. 

10875.  But,  assuming  that  the  analytical  method  in- 
volved were  of  a  character  to  actually,  without  much 
reasonable  doubt,  indicate  1-lOOth  of  a  grain,  what 
your  point  then — assuming  that  the  analytical  method 
were  all  right?  I  do  not  see  exactly  how  the  question 
of  the  analytical  method  comes  in,  because  we  have  as- 
sumed that  the  analytical  method  is  valid,  and  there 
ought  to  be  no  question  about  that?^ — In  dealing  witli 
these  extremely  small  quantities,  these  practically  in- 
tangible quantities,  I  do  not  know  how  any  person  who 
is  not  both  a  chemist  and  a  medical  man  of  experience 
can  possibly  have  an  opinion.  I  do  not  come  within 
that  categorj',  and,  therefore,  I  venture  to  think  that  I 
have  not  sufficient  grounds  to  form  an  opinion. 

10876.  I  have  not  asked  you  anything  with  relation  to 
the  medical  side  of  the  matter.  I  am  asking  you,  as  a 
practical  man,  having  tested  hundreds  of  samples  of 
malt,  what  you  find  is  in  practice  a  more  or  less  attain- 
able limit  as  regards  arsenic? — With  the  Marsh  Berze- 
lius  process  as  it  was  recommended  by  the  Committee 
yf  the  Society  of  Public  Analysts,  or  preferablj^  carried 
out,  because  of  the  question  of  solubility  of  arsenic,  with 
the  extract  of  an  equivalent  quantity  of  malt,  I  should 
say  that  the  quantity  which  I  have  already  indicated 
would  not  be  reached  where  good  fuel  was  used,  except 
under  abnormal  conditions.  But  I  have  only  a  limited 
experience  with  regard  to  fuels,  and  whether  larger 
quantities  than  these  would  be  reached  with  other  fuels, 
and  whether  larger  quantities  than  these  are  still  per- 
ceptible quantities  I  cannot  say. 

10877.  Let  us  confine  ourselves  to  your  own  experi- 
ence ? — ^I  am  confining  myself  to  my  own  experience. 

10878.  From  your  experience,  when  you  use  fuel  of 
good  quality,  and  when  you  pay  attention  to  the 
cleanliness  of  your  kilns,  and  take  all  the  other  neces- 
sary precautions  which  now  your  exj^erience  has  taught 
you  to  regard  as  desirable,  what  is  the  amount  of  arsenic 
which  you  still  find  that  your  malts  contain  ? — I  did  not 
understand  your  question  in  that  way.  The  malts  I 
have  been  concerned  with  have  not  been  reported  to 
contain  as  large  a  quantity  as  I  have  just  mentioned. 

10879.  What  have  they  been  reported  to  contain? 
Have  they  been  reported  to  contain  l-300th  of  a  grain 
per  lb.  ? — No  malt  has  been  reported  to  contain  that. 

10880.  Not  so  high  as  that  ?— No. 

10881.  Something  between  l-500th  and  l-300th  of  a 
grain  is  what  they  may  under  normal  conditions  con- 
tain ;  is  that  so  ?  It  is  a  magnitude  of  that  order, 
something  between  l-500th  and  l-300th  of  a  grain  per 
lb.  You  would  not  be  surnrised  if  they  contained  some- 
thing of  that  character  ? — I  should  not ;  and  I  consider, 
as  I  have  indicated  before,  that  these  are  intangible 
quantities  within  or  very  near  the  limits  of  error  of 
6"5timation. 

10882.  But  you  would  be  surprised  if  they  contained 
a  much  larger  quantity  ?  — Yes.  I  do  not  think 
they  would  contain  a  larger  quantity  except  under  ex- 
ceptiDnal  circumstances. 

10883.  Is  there  anything  in  your  procedure  which  is 
exceptional  ?    Is  there  anything  you  do  which  any  prac- 
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tical  man  could  not  equally  well  perform  ?— On  the  Mr.  E.  S. 
other  hand,  I  am  under  considerable  disadvantages  in  Beaven.' 
some  respects.   ' 

10884.  Do  you  mean  the  disadvantages  tell  against  "'^ ^^^2- 
you  in  the  reduction  of  the  amount  of  arsenic  ? — No  ;  I 

should  not  say  that.    I  simply  refer  to  personal  dis- 
advantages. 

10885.  What  I  want  to  get  from  you,  if  I  can,  is,  ought 
not  your  brother  maltsters  to  confonn  to  the  same 
standard  of  efficiency  that  you  have  reached  ? — I  am  not 
competent  to  speak  for  my  brother  maltsters  ;  I  have 
no  title  to  speak  for  them.  I  would  rather  not  be 
pressed  to  speak  on  behalf  of  others,  but  I  have  every 
reason  to  believe  they  take  as  much  care  ss  I  endeavour 
to  in  the  matter. 

10886.  I  will  not  press  you.  I  only  wanted  to  gather 
wh.i1:  your  individual  experience  is,  and  I  wished  to 
generalise  from  that.  I  want  to  make  use  of  the  ac- 
cur/iulated  experience,  you  possess,  and  generalise  from 
that  with  the  view  of  finding  what  is  a  reasonable  prac- 
tical limitation? — I  think  it  must  depend  upon  the 
quality  of  the  fuel  which  is  being  used  more  than  upon 
any  ot\viv  factor,  and  I  doubt  if,  saj',  in  districts  where 
practically  only  coke  is  available — I  am  fortunate  not 
to  be  in  such  a  district  

10887.  Do  you  mean  gas  coke  or  coke  of  any  kind  ? — 
Coke  of  any  kind. 

10888.  But  you  yourself  regard  oven  coke  as  being 
very  much  on  a  par  with  anthracite  t — Some  oven  cokes, 
but  I  imagine  there  is  great  variation  in  cokes,  both  gas 
cokes  and  oven  cokes.  From  analyses  which  I  have 
seen  I  imagine  that  there  is  great  diilerence  in  the 
char.i'jt^r  of  cokes. 

10889.  But  the  differences  are  not  wider  than  in  the 
case  of  anthracite  ? — I  should  think  that  they  were. 

10890.  That  is  your  experience? — Not  from  my  ex- 
perience, but  from  published  reports.  I  think  that  a 
limit  should  be  imposed  with  great  care  unless  it  is 
clearly  shovra  that  that  limit  is  necessary  in  the  interest 
of  the  public  health,  because  there  is,  so  far  as  I  am 
aware,  no  evidence  that  the  malts  which  have  been  pro- 
duced, and  the  beers  which  have  been  consumed  in  this 
country  from  time  immemorial,  have  been  other  than 
perfj<?tly  wholesome,  and  because  there  is  no  evidence 
that  ihe  present  methods  of  fii'oducing  those  malts  and 
beers  ire  any  worse  than  they  have  been.  I  think  that 
is  the  practical  aspect  of  the  question  which  the  Com- 
mission ought  to  consider.  I  am  sure  that  is  how  tJie 
matter  will  appeal  to  most  outsiders. 

10891.  {Chairman.)  Ybu'  feel  that  it  is  neoessory  tide 
malt  should  be  tested  for  arsenic  before  the  brewers  use 
it? — I  have  seen  no  evidence  which  is  convincing  to  my 
mind  tliat  any  malts  have  contained  a  sufficient  amount 
of  arsenic  to  be  injurious. 

10892.  But  we  have  absolufte  evidence  of  some  mak 
containing  as  much  as  l-20th  of  a  grain  of  arsenic  per  lb. 
or  more.  How  are  the  brewers  to  know  whether  the 
malt  contains  l-20th  or  1-lOOth  or  l-300th  or  less  than 
l-500th  of  a  grain,  unless  they  test  it  ? — I  think  that 
brewers  will  for  their  own  protection  for  a  long  time 
to  come  be  extremely  careful  with  regard  to  the^  malts 
which  they  use.  I  have  not  a  doubt  that  maltsters  will 
be  equally  careful  with  regard  to  the  fuels  which  they 
use,  and  with  regard  to  their  processes  of  drying  in  the 
light  of  what  has  transpired. 

10693.  (Professor  Thorpe.)  What  is  to  keep  them  up 
to  the  mark,  unless  it  is  by  the  imposition  of  something 
like  a  limit — how  is  the  public  to  be  made  secure? 

10894.  (Chairman.)  We  have  had  some  evidence  of 
malt.s  made  since  the  warning  was  given  a  year  and  a 
half  ago — recently  made  malts — containing  as  much  as 
1-lOth  of  a  grain  to  the  lb.,  many  containing  l-20th  of 
a  grain  to  the  lb.,  and  many  specimens  containing  l-30th, 
l-40th,  etc.  ? — I  do  not  think  such  amounts  ought  to 
occur  with  proper  methods. 

10895.  Of  a  large  number  examined  wie  have  many 
containing  l-40th.  40  containing  l-60th  of  a  grain,  32 
containing  1-lOOth  of  a  grain,  and  so  on.  There  must 
be  some  security  against  such  amounts  of  arsenic  being 
in  the  malt  that  is  used  ? — Yes. 

10896.  You  told  us  that  in  some  modern  processes  of  Dilution  of 
malting  a  considerable  proportion  of  the  air  is  brought  furnace 

to  the  di-ying  floors  not  through  the  furnace? — Tliat  is  fumes  with 
so,  in  almost  all  kilns:  a  large  proportion.  air. 
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Mr.  E.  S.       10897.  Modern  tilns  ? — Yes,  and  in  almost  all  kdlns  I 
Beaven.      would  go  as  far  as  to  say  a  considerable  proportion  of 

  the  air  that  comes  in  contact  with  the  malt  does  not 

20  June  1902.  come  in  contact  with  the  furnace. 

10898.  Could  you  have  said  tSiait  two  years  ago  as 
well  as  now  ? — Yes. 

10899.  The  air  tihiat  does  not  go  through  the  furnace 
is  heated  how  ? — ^It  dilutes  the  air  that  does  go  through 
the  furnace. 

10900.  'there  is  iio  air  expressly  heaited  for  the  pur- 
pose introduced  in  modern  kilns  ? — There  is  in  a  certain 
kiln  which  to  my  knowledge  has  been  recently  built. 

10901.  Witihiin  this  past  year? — ^The  particular  kilns 
to  which  I  refer  have  been  built  within  the  last  two 
years. 

10902.  In  the  kilns  you  refer  to,  a  considerable  pro- 
portion of  the  air  is  heated  and  introduced  to  the  floors, 
not  through  the  furnace  ? — To  a  certain  extent. 

10903.  To  a  tempemture  high  enougli  for  drying  the 


malt  ? — In  the  earlier  stages — ^when  the  temperature  is 
not  required  to  be  high.  I  have  not  had  actual  experi- 
ence of  those  kilns. 

10904.  Have  you  any  reason  to  say  tJli'alt  most  probably 
that  malt  would  be  less  satisfactory  in  flavour  than  malt 
dried  by  fumes  which  have  come  through  the  floors  ? — 
I  have  no  reason  to  suppose  it  would  be  less  satisfactory, 
but  I  cannot  say,  as  I  have  not  seen  the  malt  dried  in 
that  way.  I  have  seen  one  or  two  samples  of  malt  which 
have  been  dried  by  air  alone.  I  have  considered  thoise 
malts  to  be  somewhat  deficient  in  what  I,  as  a  maltster, 
call  flavour. 

10905.  Fiiom  yowr  own  ecmtminaiijion  ? — ^From  my  own 
tasting  of  them,  but  I  have  not  seen  a  sufficient  number 
of  samples  to  form  an  opinion. 

10906-10.  So  that  there  is  really  not  any  large  body 
of  evidence  agaiin^t  drying  malt  solely  by  pwe  air? — I 
do  not  think  there  is  any  large  body  of  evidence,  but  I 
think,  as  I  have  said  before,  there  is  a  strong  !i;en('ial 
opinion  that  the  flavour  would  be  different. 
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10911.  (Chairnan.)  With    regard    to   your  Report, 
on  arsenic  in  various  articles  of  food  (Appendix  24) 
which  is  before  us,  will  you  in  a  general  way  tell  us 
31  Oct.  1902.  how  the  inquiries  there  referred  to  were  carried  out? 

 — They  were  mainly  carried  out  by  direct  inquiries 

from  the  manufacturers,  and,  in  addition,  as  far  as  I 
could,  I  made  use  of  the  men  who  were  actually  work- 
ing at  the  works  to  find  out  as  much  as  I  oould  about 
the  different  ways  in  which  the  manufactures  were 
carried  on.  I  did  not  confine  my  inquiries  to  a  single 
representative  of  the  firm.  I  very  often  went  round 
with  the  manager  or  foreman,  and  consulted  the  chemist 
of  the  works,  where  there  was  one. 

p,    -.  10912.  (Sir  William  Church.)  I  do  not  know  whether 

fa*Surer^mav  ^^^^  ^®  proper  time  to  mention  it,  but  I  would  like 
obtain  B  P  about  the  use  in  food  of  Pharmacopoeial  pre- 

Quality  of  *  parations,  as,  perhaps,  some  of  the  statements  in  your 
certain  report  may  be  brought  to  the  notice  of  the  Phai-ma- 

cheniicals,  copceial  Committee  of  the  General  Medical  Council.  Is 
it  the  case  that  a  good  many  of  the  manufacturers  of 
food  products  rely  upon  getting  pharmaoopceial  acid, 
pharmacopoeial  glycerine,  and  other  substances,  and 
that  they  do  not  think  it  necessary,  if  they  get  what 
are  sold  to  them  as  pharmacopoeial  preparations,  to  test 
them  any  further  themselves  ? — At  a  number  of  the 
works  I  refer  to,  a  manufacturer — using  glycerine  for 
an  example — takes  the  precaution  of  obtaining  a  phar- 
macopoeial preparation,  or  else  he  orders  "  glycerine 
suitable  for  food  purposes,"  and  then  gets  supplied 
with  glycerine  which  passes  the  test  of  the  British 
Pharmacopoeia.  I  should  say  that,  as  a  rule,  he  is 
quite  content  not  to  have  the  glycerine  tested  him- 
self. Of  course,  there  are  some  who  do  not  ask  for 
pharmacopoeial  preparations,  or  for  any  other  evidence 
of  suitability  for  food  purposes.  I  have  lately  cor- 
responded with  a  medical  man  in  Pontefract  who  is 
well  acquainted  with  the  manufacture  of  liquorice 
there.    I  asked  him  whether  glycerine   is  used  in 
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making  liquorice  sweets,  and  he  replied  that  it  is, 
but  that  "  good  glycerine  "  would  be  too  expensive  to 
use  for  the  purpose.  That  probably  is  an  illustration 
of  the  use  of  a  substance  that  does  not  conform  to  the 
pharmacopoeial  tests.  Of  some  substances,  such  as 
borax,  the  pbarmacopceial  quality  would  hardly  ever 
be  ordered  when  it  is  required  for  food. 

10913.  The  question  suggested  by  your  report  is 
whether,  when  pliarmacopoeial  preparations  are  used, 
the  official  tests  of  the  Pharmacopoeia  afford  a  sufficient 
safeguard  against  arsenic? — I  am  not  quite  sure  that 
they  do  altogether.  In  some  substances  liable  to  con- 
tain arsenic,  boric  acid  for  example,  arsenium  is  not 
mentioned  as  a  contamination  to  be  looked  for.  Then, 
again,  the  pharmacopoeial  tests  require  that  "  no 
arsenium  "  shall  be  present  by  certain  tests.  These 
tests  are  merely  qualitative,  and  I  am  not  sure  how 
much  arsenic  they  might  pass.  For  example,  I  lately 
sent  to  Dr.  McGowan  a  sample  of  acid  phosphate  of 
lime,  used  as  a  constituent  of  baking  powder,  and  he 
reports  0"84  grain,  or  nearly  1  grain  of  arsenic  per 
lb.  in  it.  It  is  possible,  though  unlikely,  that  a  mierely 
qualitative  test  might  not  detect  even  as  much  arsenic 
as  this. 

10914.  (Professor  Thorpe.)  Is  acid  phospha/te  of  lime 
a  pharmacopoeial  preparation? — It  was  bought  through 
a  chemist. 

10915.  Through  a  wholesale  druggist? — Yes.  I  ses 
you  are  right  ;  calcium  phosphate  is  a  pharmaoopceial 
preparation,  but  not  the  acid  phosphate. 

10916.  (Sir  WiUiam  Church.)  I  gather  from  your  phannaffl 
report  that  if  the  attention  of  the  Pharmacopoeial  Com-  poeialsul) 
mittee  were  c£tlled  to  the  question  of  arsenic  in  pharma-  stances n 
eopoeial  substances  used  in  foods,  the  chief  of  these  in  foods, 
substances    would   be    sulphuric    acid,  hydrochloric 

acid,  phosphoric  acid,  tartaric  acid,  citric  acid,  borax 
and  boric  acid,  and  glycerine  ? — Yes.    Glycerine  is  am 
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ff,..  exception,  because  in  that  case  a  quantitative  limit  of 
Smith,  arsenic  is  fixed  by  a  special  test  in  the  British  Phar- 

—  Hiocopoeia.  But  it  has  heen  pointed  out  to  me  often 
t.  1902.  by  cliemists  that  this  test  is  not  very  stringent,  and 

—  you  have  before  you  in  the  appendix  to  my  report  the 
observations  which  Professor  Campbell  Brown  has 
ma<ie  on  the  subject.  I  miglit  add  that  one  analytical 
chemist  whom  .1  saw,  and  who  had  lately  been  going 
into  the  question,  was  so  much  impressed  with  the 
occurrence  of  arsenic  in  glycerine  that  he  urged  that 
a  large  number  of  glycerines  should  be  collected  by 
the  Commission  and  analysed  for  arsenic. 

10917.  {Chairman.)  Would  it  be  desirable  that  the 
manufacturers  should  be  encouraged  to  ask  for  phar- 
macopceial  glycerine,  and  for  the  pharmacopoeial  quality 
of  any  particular  ingredient,  and  that  if  they  got  that 
they  could  be  sure  they  had  been  efficiently  tested  ? — 
I  think  it  would  be  of  great  assistance  to  the  manu- 
facturers who  use  these  substances. 

10918.  Would  it  be  right,  in  that  case,  that  the 
manufaftiirers  should  take  that  as  being  a  sufficient 
guarantee,  witliout  testing  it  themselves? — It  would  be 
an  additional  advantage  if  they  did  test  it,  and  where 
a  manufacturer  uses  a  considerable  quantity  of  an 
ingredient  like  sulphuric  lacid  or  glycerine,  I  do  not 
think  he  ought  to  neglect  the  precaution  of  testing 
systematically  himself.  In  practice  a  golden  syrup 
maker,  using  a  considerable  quantity  of  sulphuric  arid, 
usually,  and  quite  rightly,  relies  on  his  own  testing. 
But  in  any  case,  what  is  suggested  would  be  useful, 
.as  there  would  then  be  some  form  of  standard  to  go  by 
if  tlie  drug  they  were  using  could  be  required  to 
comply  with  the  official  tests.  I  think  the  tests  might, 
as  Sir  William  Church  suggests,  be  looked  over  again, 
and  altered  if  it  is  found  that  thei-e  is  any  serious 
doubt  about  their  significance  in  respect  of  arsenic. 

Lne.  10919.  {Sir  William  Church.)  There  is  another  sub 

stance  to  which  you  refer  in  your  I'eport  which  I  do 
not  think  is  actually  pharmacopoeial,  but  which  is  used 
a  great  deal  in  the  treatment  of  disease,  namely, 
lanoline.  It  is  largely  used  in  ointments  ? — Yes.  It 
was  quite  by  accident  that  I  came  across  the  fact  that 
lanoline  had  been  u*od  in  a  food  preparation.  It  was 
employed  at  a  sugar  refinery  to  prevent  the  sugar  boil- 
ing over  toO'  rapidly. 

10920.  {Chairman.)  What  is  lanoline?— 

10921.  {Sir  William  Churdi.)  It  is  a  grease  that  is 
obtained  from  the  wool  of  sheep,  and  all  the  sheep  dips, 
or  most  of  them,  contain  arsenic.  This  lanoline  has 
been  found  in  one  or  more  instances  to  contain  a  high 
percentage  of  arsenic.  Would  you  think  it  desirable 
that  chemists'  attention  should  be  drawn  to  the  pos- 
sibility of  arsenic  in  lanoline? — I  should. 

10922.  {Sir  William  Hart-Dyke.)  I  suppose  you  wish 
to  insist,  do  you  not,  that  certain  foods  may  contain 
dangerous  quantities  of  arsenic  unless  great  care  is 
taken  in  their  manufacture  ? — Yes. 

10923.  Do  you  think  much  danger  is  likely  to  arise 
er  often  from  actual  ignorance  of  the  manufacturer  as  to  the 
nt  of  properties  of  some  of  the  ingredients  he  uses  ? — Yes  ; 
■om  so  many  of  the  manufacturers  do  not  know  anything 
c  in  of  the  dangers  that  exist.  For  instance,  I  think  very 
lients.    fe\y  of  them  know  of  the  danger  of  arsenic  getting  in 

by  way  of  glycerine.  It  is  not  wilfulness  on  their 
part,  it  is  simplv  that  they  do  not  know  anything  about 
it. 

10924.  If  they  knew  more  about  these  ingredients 
the  alarm  it  would  create  would  at  once  make  tham 
more  careful  ? — It  would  make  some  of  them  more 
careful  ;  but  some  of  them  are  very  ignorant  men. 

10925.  Can  you  suggest  any  expedient  whereby 
manufacturers,  both  those  who  have  been  long  in  the 
trade  and  those  who  have  only  come  in  lately,  could 
be  informed  of  the  dangers  which  exist  in  these  in- 
gredients ?  Would  it  be  of  any  use  for  a  Government 
Department,  rxpon  the  information  which  you  have 
placed  before  the  Commission,  to  issue  a  schedule 
or  a  ]i!5t  of  dangerous  articles  and  ingredients? — 
do  not  see  why  those  foods  that  mav  contain  dangerous 
substances  should  not  be  scheduled,  -just  as  much  as  a 
dangerous  trade  in  a  factory  is  scheduled  by  the  Home 
Office  :  or  there  might  be  a  schedule  of  ingredients 
which  are  liable  to  be  dangerous,  and  the  manufac- 
turers told  of  the  risk  they  incur  by  using  them. 

10926.  Do  you  think  there  is  any  difficulty  in  any 
careful  manufacturer,  who  is  aware  of  these  clangers, 
turning  out  food  free  from  arsenic  ? — I  do'  not  see  any 
difficulty  in  their  turning  out  food  entirely  free  from 


arsenic.    All  tliese  articles  which  are  liable  to  intro-  j/,. 
duee  arsenic  into  food  can  be  obtained   practically  ff  H  Smith 
arsenic  free.  *    J         '  ' 

10927.  And  you  do  not  think  that  in  the  majiufactories,  '^1  Oct.  1902. 

where  these  processes  are  going  on,  any  material  extra   

cost  would  be  incurred  by  protecting  the  public  ?— I  do 

not  think  it  would  cause  any  great  increase  in  the  cost, 
because  the  quantities  used  are  very  small. 

10928.  Can  you  tell  us  if  any  official  safeguard  exists  Official  safe- 
to-day    against   the   careless   manufacturer,    whether  guards 
British  or  foreign,  and,  if  so,  what? — I  am  not  an  ex-  against 
pert  in  legislation.    So  far  as  I  understand  it,  there  is  arsenic  in 
no  safeguard  as  to  the  ingi-edients  the  manufacturer  ingredients, 
uses.      What  safeguard  there  is,  consists  in  taking 

samples  under  the  Food  and  Drugs  Act.  The  Commis- 
sion themselves  indicated  in  their  interim  report,  that 
this  control  over  the  finished  article  lias  not  in  the  past 
pi'oN  cd  very  efficient. 

10929.  You  tliink,  that  in  some  cases,  the  safeguards, 
under  tlie  I'ood  and  Drugs  Act,  are  unreliable,  because 
they  come  too  late,  as  it  were  ? — Not  only  that,  but  I  am 
not  sure  that  they  ai'e  quite  reliable,  as  regards  the  kind 
of  samples  that  are  taken.  Take  cakes,  for  instance. 
1  have  never  lieard  of  cakes  being  examined  by  the 
public  analysts.  It  may  have  been  done,  but  I  have 
never  lieard  of  it.  The  public  analyst  has  certain  things 
tliat  he  analyses  regularly — milks,  butters,  peppers,  and 

that  sort  of  thing— ^and  the  inspector  goes  on,  in  a  more  finished 
or  less  routine,  way,  collecting  substances  recognised  as  foods, 
likely  to  be  adulterated  or  diluted,  in  order  that  the  insuliicient. 
vendor  may  make  more  profit  ;  but,  I  doubt  if  many 
of  these  substances  that  are  mentioned  in  this  report  are 
examined  very  often,  or  at  all,  for  arsenic. 

10930.  But  some  foods  are  now  being  tested  by  the 
public  analysts  ;  is  not  that  for  the  security  of  the  pub- 
lic?— So  far  as  arsenic  is  concerned,  I  should  think  the 
number  of  foods  so  tested  is  small.  In  the  returns 
made  by  the  public  analysts  to  the  Commission  last 
year,  it  was  evident,  that  just  after  the  Manchester  epi- 
demic, a  large  number  of  foods,  iiarticularly  those  con- 
taining glucose,  had  been  tested  in  many  districts,  but 
T  do  not  tliink  that  public  analysts  are  now  doing  much 
in  the  way  of  testing  food  for  arsenic.  I  have  had 
several  conversations  with  the  public  analysts  I  have 
met  in  the  cours3  of  my  inquiry,  and  I  have  been  rather 
stiuck  by  this. 

10931.  So  far  as  your  investigations  havo.gone,  do  they 
lead  you  to  think,  that  with  regard  to  public  analysts,  a 
great  deal  more  protection  might  be  afforded,  if  analyses 
for  deleterious  sabsta,nces  were  proceeded  with  on  a 
much  larger  scale  than  at  present?^ — Yes,  I  think  it 
would. 

10932.  If  the  analysis  of  the  actual  food  itself  is  not 
proceeded  with,  might  not  this  occur,  that  some  new 
method  of  manufacture,  or  some  new  ingredient  might 
be  used,  and  that  might  lead  to  danger  ;  some  new 
chemical  process  mislit  be  carried  on,  which  would  be 
dangerous,  which  might,  as  it  were,  slip  in  as  something; 

new,  and  -n  tliat  case  danger  might  arise? — Yes.      It  Possible 
seems  to  me  also  desirable,  that  the  manufacturer  of  inspection 
such  a  food  should,  in  some  way,  be  liable  to  inspection  of  foodmanu- 
of  Sonne  sort,  which  would  show  whether  there  is  any  facturer. 
risk  in  his  methods. 

10933.  That  would  tend  rather  to  the  examination 
of  the  method  of  manufacture,  and  to  the  analysis  of 
every  possibly  injurious  ingredient,  ratlier  than  to 
analyses  directed  to  the  finished  product? — Yes.  I  do 
not  profess  to  have  gone  into  the  administrative  ques- 
tion. T  think  there  might  be  some  control  through  tlie 
ingredients.  Yon  might,  for  instance,  have  a  dangerous 
food  schedule. 

10934.  With  regard  to   imported  food-stuffs — food,  Imported 
drinks,  confectionery,  and  other  matters — in  that  case,  foods.  , 

I  presume,  the  only  possible  safeguard  is  examination 
and  test  of  the  finished  product  ? — Yes,  I  do  not  see 
Iinw  you  can  do  it  in  any  other  way. 

10935.  That  is  the  sole  protection,  is  it  not? — I  do 
not  see  any  other.  That  question  is  very  important.  I 
had  no  idea,  until  I  looked  into  it  that  such  a  large 
oiiantity  of  the  kind  of  finished  foods,  which  have  been 
dealt  with  in  this  renort,  are  imported  into  this  country. 
For  example,  take  these  malted  foods  from  America.  I 
can  get  no  information  first-hand,  of  what  these  foods 
are  malted  with.  Some  of  the  agents  tell  me,  that  in 
America,  they  are  always  malted  over  anthracite.  But, 
agaan,  on  the  other  hand,  I  have  been  told,  with  regard 
to  a  lot  of  the  foods  made  in  the  West  of  America,  that 
the  anthracite  would  be  so  very  expensive,  that  it  could 
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j)^,.^  not  possibly  be  used  as  a  malt  fuel.  Then  there  are  sfll 
H.  H.  Smith,  the  different  meat  foods,  and  the  foods   made  from 

  caseins,  prepared  by  the  use  of  different  acids.  They 

31  Oct.  1902.  come  over  from  Aanerica,  manufactured  ready  for  use, 

 and  you  liave  no  safeguard  as  to  wliat  acid  they  are  using 

in  America. 

10936.  But,  with  regard  to  all  home-products  and 
manufactures,  you  are  strongly  of  opinion,  that  analyses 
should  take  place  of  each  ingredient  used,  where  it  is 
liable  to  be  contaminated  by  arsenic  ? — I  certainly  think 
it  would  be  a  great  safeguard. 

10937.  You  think,  that  should  be  urged  upon  all 
manufacturers  1 — I  think  it  would  be  the  greatest  safe- 
guard the  public  could  have,  if  it  were  done. 

10938.  You  have  suggested  another  safeguard,  namely, 
that  there  might  be  some  schedule  of  all  these  danger- 
ous ingredients,  and  that  all  manufacturers  shall  lia^ve 
it  placed  before  them  ? — I  think  so,  certainly. 

Demand  for  10939.  Do  you  think  it  is  essentia],  before  further 
official  limits  action  is  taken  in  tlie  matter,  that  there  should  be  some 
for  arsenic  in  agreement  as  to  the  quantity  of  arsenic,  which  would  be 
fooil  ;  enough  to  condemn  any  food  as  injurious  to  health? — 

I  think  it  would  be  of  gi'eat  assistance  to  the  manu- 
facturer. At  many  of  the  places  I  have  been  to,  I  have 
been  asked  that  question :  "  Is  there  going  to  be  a 
standard  for  these  things  ?  "  Of  course,  I  said  I  could 
not  say,  but  I  think  it  would  be  of  greait  assistance  if 
the  manufacturer  knew  that  he  must  keep  well  below 
some  definite  limit  of  arsenic  in  his  j^roduct. 

10940.  They  want  really  to  know,  in  effect,  what  secu 
rity  means  ? — Yes. 

10941.  And  that  would  be  of  considerable  assistance 
to  them  in  dealing  with  all  ingredients? — Yes. 

10942.  Tests  would  be  applied  to  see  that  there  was 
not  above  a  certain  quantity  of  poisonous  matter  in  any 
ingredient? — Yes. 

10943.  (Dr.  Whitelegge.)  When  you  speak  of  the 
demands  for  standards  from  the  different  manufacturers, 
I  suppose,  that  that  was  not  only  a  demand  for  a  stan- 
dard of  what  was  likely  to  be  injurious  to  health,  but 
a  demand  for  a  standard  of  the  particiilar  amount  they 
could  work  to? — Yes,  especially  as  regards  ingredients. 
If  they  got  more  arsenic  than  that,  it  would  be  sufficient 
to  condemn  tlie  article,  so  that  they  could  not  use  it. 

10944.  There  is  a  reference  to  that  under  "  coloured 
foods "    in    your    report,     repeating    rather  what 
Mr.    Hehner    told  us. 
markable   to   find  that 


principle  on 
which  such 


I  think  it  is  rather 
Mr.    Goodfellow  takes 


re- 
the 


attitude  described  here.  He  passes  very  con- 
siderable quantities  of  arsenic,  presumably  avoid- 
liniits  should  j^j^jg  quantities,  in  consideration  of  the  fact,  that 
be  nxecl.  those  uses  of  colours  which  are  known  tO'  him,  tlie 

arsenic  would  be  so  diluted  as  to  be  harmless.  I  sup- 
pose, the  standards  which  manufacturers  in  general  are 
asking  for,  would  not  be  standards  of  that  sort? — The 
colour  which  Mr.  Goodfellow  has  alluded  to  here,  is  a 
dry  colour,  which  is  imported  into  this  counitry  before  it 
is  made  up  into  the  paste,  which  the  confectioner  uses, 
but  those  were  his  words.  He  said  :  "  I  can  assure  you, 
that  you  will  be  surprised  to  hear  what  a  large  amount 
of  arsenic  I  pass  in  these  coloiirs,  because  I  know  so 
little  will  eventually  get  into  the  finished  article." 

10945.  We  have  your  recommendation  now,  based  on 
your  interview  with  a  number  of  manufacturers,  that 
there  should  be  a  standard,  or  standardsi  available,  for 
manufacturers  of  foods  ? — Yes. 

10946.  You  agree  with  that  ?— Yes. 

10947.  But  you  do  not  contemplate  a  standard  of  the 
sort  adopted  by  Mr.  Goodfellow  in  this  iirstance,  do 
you  ? — I  have  so  little  information  about  the  colours,  that 
it  would  be  a  difficult  thing  for  me  to  say  what  the  basis 
of  a  standard  in  colours  should  be.  I  am  informed  by 
Mr.  Pronk,  who  belongs  to  a  large  firm  of  coloiir-makers, 
that  it  is  quite  possible  to  send  out  these  colours,  ar- 
senic free,  and  that,  when  he  is  sending  colours  to  food 
manufacturers,  he  always  ascertains  that  those  colours 
are  arsenic  free.  AVhen  he  finds  that  a  colour  contains 
arsenic,  he  rejects  it  as  not  being  proper  for  food,  and 
it  is  put  on  one  side  for  textile  manufacturers. 

10948.  But,  would  you  think,  that  if  an  ingredient  of 
food  is  used  in  a  small  quantity  in  the  preparation  of 
food,  it  is  immaterial  whether  the  amount  of  arsenic  be 
kept  down  to  the  lowest  possible  limits  or  not  ? — I  think 
it  is  most  important  that  it  should  be  kept  down  to  the 
lowest  possible  limits,  and,  if  possible,  avoided  alto- 
gether. In  the  colours  I  mentioned,  the  arsenic  can  be 
redriced  to  an  extremely  small  proportion,  or  obviated 


altogether.    Here  is  the  whole  list  of  colours  which  are 
used  in  confectionery,  which  are  reported  as  arsenic-  ^  Smith 
free.    They  are  all  analysed  before  they  are  sent  out.   

10949.  Does  it  not  follow,  that  if  a  very  small  pro-  31  Oct.  1902 
portion  be  used,  the  additional  cost  (if  any)  to  the 
manufacturer  using  it  must  be  necessarily  relatively 

small  ? — I  suppose  so,  if  he  used  a  small  quantity. 

10950.  (Sir  William  Church.)  I  should  like  to  ask  one  official 
question  here.    I  am  under  the  impression,  that  at  the  control  over 
present  time  there  is  no  Department,  either  govern- j,g.^y  £^^1- 
mental  or  municipal,  that  exercises  any  control  over  the  rnanufacti 
private  individual  who  sets  up  a  manufactory  of  food- 
stuffs.   He  is  not  responsible  to  any  one? — I  believe  he 
is  not. 

10951.  For  instance,  you  give  an  example  here  of  Mr. 

Overbeck,  who  starts  a  new  food,  made  to  a  large  ex- 
tent from  imalt  culms.  In  starting  that  business,  and 
putting  his  ware  upon  the  market,  he  is  not  responsible 
to  anyone,  he  is  only  responsible  if  his  finished  products 
are  found  to  be  deleterious,  under  the  Food  and  Drugs 
Acts  ? — I  believe  that  is  so. 

10952.  Do  you  think  it  would  be  possible,  that  any- 
body, setting  up  a  manufactory  of  food-stuffs,  shovild 
have  to  give  notice  to  any  public  authority? — Merely 
as  a  personal  opinion,  I  cannot  see  why  he  should  not. 
You  protect  a  man  from  working  in  a  dangerous  trade, 
you  impose  special  regulations  for  him  ;  j'ou  protect  a 
boy  working  in  a  factory,  by  seeing  that  the  machinery 
is  all  properly  enclosed,  you  j)rotect  him  further  by 
liaving  him  examined  by  a  doctor  before  he  is  allowed 
to  work  in  that  factory  ;  but  any  man  may  make  any 
food  for  the  man  or  boy  to  eat,  and  imless  it  is  found 
deleterious  by  the  public  analyst,  he  can  go  on  eating 
it  until  an  accident  occurs.  That  is  the  way  the  ques- 
tion has  stmck  me  during  the  time  I  have  been  inquir- 
ing into  it.  There  are  cert-ain  precautions  taken,  of 
course  ;  for  instance,  the  sanitary  inspector  finding 
diseased  meat  on  sale.  But  there  is  nothing  done  about 
treacle  or  cakes,  or  anything  like  that.  The  case  of 
Ml-.  Overbeck  is  a  very  good  example. 

10953.  As  a  matter  of  practice,  you  have  been  in-  official 
quiring  into  these  things.    Would  it  not  be  impossible  control  at 
to  maintain  control  in  any  way  over  the  production  of  factory, 
food  stuffs,  because  many  food  stuffs  are  produced  in 

small  quantities  by  private  invividuals,  and  then 
placed  on  the  market.  A  man  who  opens  a  factory  is 
not  i-eally  in  a  different  position  from  the  woman  who 
makes  a  few  pots  of  jam,  which  she  sells  on  the  market  ? 
— Yes  ;  but  most  of  the  foods  that  we  have  been  talking 
of  here  are  made  in  rather  large  quantities  in  large 
factories.  It  does  not  follow,  of  course,  that  because 
they  are  large  places  their  precautions  are  adequate. 
Take,  for  instance,  a  table  syrup  maker  whom  I  saw 
the  other  day.  He  buys  his  glucose,  and  he  buys  the 
invert  sugar  that  he  makes  his  table  syrup  from. 
He  sells  some  of  tliis  invert  sugar  as  "golden  syrup," 
and  he  sells  another  quality  as  "  golden  syi'up  mixed 
with  glucose."  But  he  has  no  idea  where  that  invert 
sugar  comes  from,  he  has  no  idea  what  acid  has  been 
used  in  its  manufacture ;  he  knows  nothing  about  his 
glucose.  He  has  never  had  either  of  them  analysed, 
and  he  has  never  had  either  of  them  tested.  That 
manufacturer  is  one  of  the  largest  men  in  London,  so 
that  you  may  very  j)ossibly  have  an  accident  arising 
out  of  his  ignorance  of  the  materials  that  he  is  selling. 

10954.  (Chairman.)  Where  does  he  buy  his  glucose? 
— He  gets  it  on  the  market,  through  merchants.  Ha 
buys  a  large  quantity  at  once.  Take  a  man,  again, 
who  makes  gingerbread  nuts.  At  one  place  I  visited 
they  make  the  best  gingerbread  nuts  with  golden 
syrup  ;  I  know  about  the  manufacture  of  this  syrup, 
and  it  is  a  very  good  one.  But  another  and  cheaper 
golden  syrup  is  used  for  the  commoner  article  by  the 
same  manufacturer,  and  he  knows  nothing  whatever  of 
its  origin  or  manufacture. 

10955.  (Sir  William  Church).  You  do  not  think  that 
the  mere  examination  of  the  finished  product,  as  it  is 
turned  out,  is  a  sufficient  safeguard  ? — I  do  not  think 
it  is  a  sufficient  safeguard,  unless  an  enormous  num- 
ber of  foods  were  analysed. 

10956.  I  gather  that  in  your  view  a  municipal  or 
Government  inspector  should  have  power  to  enter  any 
factory  and  take  samples  of  any  material  which  is 
used  in  the  product  of  the  factory  ? — I  do  not  venture 
to  suggest  who  should  be  the  autliority. 

10957.  Without  saying  who  it  should  be,  you  would 
grant  to  some  persons  the  right  to  enter  these  factories 
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and  demand  that  th&y  should  be  allowed  to  look  at 
the  books  with  reference  to  the  ingredients  which  might 
be  harmful  J — Yes,  I  had  that  in  my  mind. 

10958.  {Chairman.)  At  present  municipal  inspectors 
under  the  Food  and  Drugs  Act  aj-e  entitled  to  enter  any 
sliops,  large  or  small,  in  which  food  is  sold  ? — I  be- 
lieve they  may  enter  ajny  i-etail  shop. 

10959.  But  there  is  no  power  for  doing  that  in  a  fac- 
tory i — My  impression  is  that  there  is  no  such  power. 

10960.  {Sir  William  Church.)  Do  you  see  any  prac- 
tical objection  to  an  extension  in  some  way  of  tlie  Act 
tliat  there  should  be  some  public  authority — am  not 
saying  wlio  it  should  be  at  the  present  moment — who 
sliould  have  the  right  to  go  into  a  factory  of  food  pro- 
ducts for  the  purpose  we  are  discussing? — My  impres- 
sion is  that  the  large  manufacturers  would  ratlier  wel- 
come it  Perhaps  1  am  going  a  little  too  fai-  in  saying 
that,  but  they  would  not  object  to  it.  As  to  the  small 
manufacturer,  you  have  to  deal  with  an  ignorant  man, 
who  is  using  things  which  he  had  no  idea  were  dan- 
C,erous. 

10960*.  That  would  be  all  the  more  reason  why  you 
should  have  the  power  to  deal  with  him  ? — Quite  so. 

10961.  {Professor  Thorpe.)  You  are  suggesting,  in 
effect,  an  extension  of  the  provisions  of  the  Food  and 
Drugs  Act  to  meet  the  case  of  the  manufacturers,  as  well 
as  the  retail  tradesmen.  If  this  were  done,  and  the 
machinery  already  set  up  by  these  Acts  utilised,  the 
authority  charged  with  the  execution  of  tlie  new  powers 
would  be  the  local  authority,  subject  to  supervision  by 
tho  Local  Government  Boai'd  ? — Yes,  that  would  be  so. 

10962.  There  is  something  in  that  direction  already 
as  regards  margarine  in  the  amended  Margarine  Act. 
Premises  in  which  margarine  is  manufactured  must  be 
registered  by  the  local  authority,  and  that  gives  them  a 
right  of  entry.  Every  manufacturer  or  wholesale 
dealer  in  margarine  must  keep  a  register,  and  this 
register  must  be  open  to  the  inspector  of  the  Board  of 
Agriculture? — I  did  not  know  that,  but  it  is  evidently 
an  important  point. 

10963.  (Dr.  lllutcleggc.)  Margarine,  of  course,  is  a 
food  substance  aird  nothing  else ;  it  is  often  manu- 
factured in  a  place  where  nothing  but  margarine  is 
made,  and  there  is  no  question  about  its  destination 
for  food.  If  you  were  considering  foods  generally,  and 
still  more  if  you  were  considering  food  ingredients,  you 
would  frequently  have  a  case  where  the  de.stinatiou  of 
the  finished  product  might  be  food,  or  it  might  not. 
For  example,  take  the  manufacture  of  glucose.  We 
have  been  told  that  there  are  several  other  destina- 
tions for  glucose  which  have  nothing  to  do  with  food 
whatever.  I  am  not  objecting  to  the  suggestion  of  in.- 
spection,  but  this  might  be  a  more  complicated  case  ? 
— Yes ;  there  would  be  many  points  to  be  worked  out. 

10964.  {Chairman.)  In  the  first  section  of  your  re- 
port, with  regard  to  coal-tar  colouring  matters  contain- 
ing arsenic,  have  you,  since  making  the  repoit,  I'eceived 
any  information  as  to  the  quantities  of  arsenic  found 
in  them  ? — I  took  a  sample  of  green  colouring  matter 
called  apple  green,  and  sent  it  to  Dr.  McGowan.  He 
reports  approximately  one-twelfth  of  a  grain  of  arsenic 
per  lb.  in  it. 

10965.  Was  this  iised  for  colouring  food  ? — Yes.  I 
took  it  at  a  confectioner's. 

10966.  Are  there  other  poisonous  colours  used  in  con- 
fectionery besides  those  which  may  contain  arsenic  ? — 
Some  of  the  mineral  colouring  matters,  I  think,  aro 
jooisonous,  but  I  have  not  been  much  into  the  question. 

{Professor  Thorpe.)  Cea-toin  coal-tar  ciolours,  whicih  are 
free  from  arsenic,  are  qixite  a.s  dangerous  as  if  they 
contained  considerable  quantities  of  arsenic. 

(Chairman.)  And  are  such  liable  to  be  used  by  con 
fectioners  ? 

(Professor  Thorpe.)  Yes  ;  that  came  out  in  evidence 
before  the  Departmental  Committee  on  Food  Preserva- 
tives and  Colouring  Matters. 

10967.  {Dr.  Whitelegge.)  It  would  be  very  convenient 
if  we  could  have  some  evidence  as  to  the  prices  of  the 
sulphuric  acid  prepared  in  different  ways.  That  is  re- 
ferred to  in  Section  I.  ?— You  mean  the  addition  it 
might  make  to  the  price  ? 

10968.  Yes.  For  instance,  brimstone  acid,  acid  pre- 
pared from  recovered  sulphur,  or  by  the  synthetic  pro- 
cess ? — I  am  afraid  I  cannot  give  that  straight  off. 

10969.  Perhaps  you  would  kiaidly  add  thai.  Simi- 
larly, in  Section  I.,  with  regard  to  borax  aj:id  boric  acid, 
you  speak  of  de-arsenicating  process  inci-easing  the 
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price  £5  per  ton.  It  would  be  rather  useful,  again,  if  we 
knew  what  that  increase  was  on  ? — 'I  do  not  know  more 

than  this;  whatever  the  market  price  of  the  commer-   

cial  boric  acid  is  at  the  time,  the  price  of  the  purified  31  Oct.  1902, 

substance  is  so  much  more.    I  will  give  an  example  of   

the  price  if  I  caii  obtain  it. 

10970.  (Chairman.)  Can  you  give  a  summary  of  the 
chief  ingredients  liable  to  contain  arsenic,  which  seem 
to  require  the  attention  of  the  manufacturer  ? — Provi- 
sionally, I  would  say  that  the  chief  are  :  — Sulphuric 
acidj  hydrochloric  acid,  phosphoric  acid  and  phosphate>s,  arsenic, 
tartaric  and  citric  acids,  borax  and  boric  acid,  glycerine, 
glucose,  invert  sugar,  caramel,   coloiuring  matters,  aaid 

malt. 

10971.  In  part  of  section  2  you  deal  with  tlie  risks  of  IJostock's 
arsenic    in  golden  syrup.     Did  not  Bostock  at  one  table  syrup, 
time  make  a  golden  syrujj  ? — They  did.    I  should  like 

to  refer  to  the  visit  I  paid  to  Bostock's  manufactory, 
where  they  had  been  trying  to  invert  cane  sugar  to 
make  table  syrup.  They  added  sulphuric  acid  to  cane 
sugar,  flavoured  it  with  essences,  and  seait  it  out  in  tins 
to  grocers.  Luckily  for  the  public,  they  failed  in  their 
process.  They  inverted  too  much,  the  syrup  went 
solid,  and  was  retui-ned  to  them  by  the  grocers.  I  got 
a  sample  of  the  returned  stock,  which  I  found  on  their 
premises,  and  sent  it  to  Dr.  McGowan.  He  at  first 
reported  that  he  had  got  such  a  black  mirror  witli 
the  syrup  that  he  could  not  really  estimate  the  amount 
of  arsenic.  I  lately  asked  him  to  repeat  the  test,  and 
he  has  taken  a  very  small  quantity,  and  he  returns  ap- 
proximately one  grain  of  arsenic  per  lb.  of  the  table 
syrup. 

10972.  That  was  enough  to  cause  wholesale  poison- 
ing?— Yes.  But,  luckily,  nothing  beyond  a  few  speci- 
men tins  ever  went  on  the  market. 

10973.  (Sir  William  Hart-Dyke.)  What  is  the  date 
of  this  occurrence — was  tliis  after  the  Manchester  scare, 
or  quite  lately  ? — The  manufacture  of  this  table  syrup 
had  lieen  undertalcen  in  1900,  not  long  before  the  detec- 
tion of  arsenic  in  the  brewing  sugars.  I  found  the  tins 
of  this  syrup  when  I  visited  the  works  on  the  24th  May, 
I'JOl. 

10974.  (Chairman.)  A  child  taking  a  few  spoonfuls  of 
that  would  have  a  poisonous  dose? — I  should  think  it 
would  make  liim  very  ill. 

10975.  Was  a  quantity  of  that  syrup  in  stock  ready 
to  go  out? — There  were  14  tons  in  stock.  It  was  in 
tins  packed  in  small  square  boxes,  two  dozen  tins  in 
a  box.  They  were  all  ready,  with  their  labels  on. 
Some  bad  already  been  sent  out,  but  they  had  been 
returned,  because,  luckily,  they  had  got  solid,  and  could  * 
not  be  sold  as  syrup. 

10976.  And  through  that  accident  it  was  returned  to 
the  makers? — Yes. 

10977.  And  after  it  was  returned,  it  was  found  to 
be  poisonous  to  the  extent  of  the  amount  of  arsenic  you 
have  mentioned  ? — Yes.  That  is  the  report  I  have  now 
received.    After  my  visit  to  Bostock's  it  was  all  burned. 

10978.  (Dr.  Whitelegge.)  What  were  they  doing  with 
it  wlien  you  found  it  there  ? — They  had  it  in  a  big  room 
in  the  warehouse.  Mr.  Williamson,  who  represented 
Messrs.  Bostocks,  had  told  the  Commission  that  there 
were  700  tons  of  their  glucose  there,  and  I  went  up 
directly  afterwards  to  look  at  this  glucose,  and  on  my 
way  to  see  this  at  the  factory,  I  walked  through  the 
r(jom  where  the  cases  were. 

10979.  Were  they  not  destroying  it  on  their  own 
initiative  ? — No. 

10980.  Nor  had  they  examined  it  for  arsenic  ? — Not 
until  after  my  visit. 

10981.  (Professor  Thorpe.)  That  means  that  Bostocks 
were  practically  using  the  same  sulphuric  acid  for  the 
inversion  of  ordinary  sugar  that  they  had  been  using 
for  the  manufacture  of  glucose  ? — Yes. 

10982.  They  had  been  using  Nicholson's  acid  ? — ^Yes. 

(Chairman.)  What  has  become  of  the  rest  of  Bostock's 
stock  and  of  the  firm's  action  against  Nicholson  ?  Disposal  of 

{Seeretanj.)  Mr.  Hammond  Smith  has  just  stated  that 
tilie  contaminated  table  syrup  was  burned.    Bostock's  j^^gj  ^(^qpIj 
glucose  has  been  sold  with  very  stringent  precautions  o-jm-Qge  ^i^^c. 
to  textile  manufacturers,  an  undertaking  being  given  "  ' 
by  each  person  purchasing  it  that  he  proposed  to  use 
what  he  bought  solely  for  the  purpose  of  his  own  busi- 
ness and  for  matters  unconnected  with  food,  and  that 
he  would  not  part  with  the  glucose  to  anybody  else. 
Bostock's  invert  sugar  has  been  sold  to  blacking  makers 
with  similar  precautions.    These  steps  w^-r©  taken  in 
all  sales  after  the  end  of  ^lay  of  last  year.    They  were 
really  the  ontcome  of  the  evidence  ^^'hich  was  given  in 
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j^fy._  the  Commission  by  Mr.  Williamson,  of  the  correspon- 
H.  H.  Siaith.  dence  which  ensued  between  the  Commission  and  the 

  liquidators,  and  of  the  representations  which  I  was 

3)  Oct.  1902.  instructed  by  the  Commission  to  make  to  the  Local 

  Government  i5oard.    My  colleague,  Dr.  Darra  Mair,  was 

sent  by  the  Board  to  make  local  inquiry.  He-  saw  the 
liquidators  and  their  representatives,  and  pointed  out 
to  them  that  the  Commission  and  the  Local  Govern- 
ment Board  were  not  satisfied  with  what  had  been  done, 
and  told  them  what  precautions  were  essential  if  the 
stock  was  to  be  sold  at  all.  I  understand  tJiat  the  whole 
jf  the  stock  had  been  disposed  of  in  the  way  I  have  saitl 
by  the  beginning  of  this  year,  after  Dr.  Mair's  visit. 
The  liquidators  undertook  that  particular.s  of  eacli 
separate  .sale  should  be  reported  to  the  Commi,s- 
sion  as  it  took  jslace,  and  I  have  sent  copies  of  all  reports 
to  the  Local  Government  Board.  So  that  we  know  what 
the  destination  of  the  stock  has  been,  and  I  tliink  v/e 
can  be  satisfied  with  the  precautions  to  secure  that 
none  of  it  has  had  any  chance  to  get  into  food  since 
the  date  of  Dr.  Mair's  visit. 

10983.  Is  Bostock's  manufactory  going  on  still  ? 
(Secretary.)  No,  I  believe  the  machinery  has  been  sol  t 
by  the  liquidators.  With  regard  to  the  action  between 
Boetock  and  Nicholson,  about  whicli  you  asked,  I  can- 
not give  you  any  definite  information.  It  has  not  been 
withdrawn. 

j]Qj-Qn  10984.  Borax  and  boric  acid  are  still  largely  used  for 

presei vati^'es  preserving  milk  and  butter? — (Witness.)  I  was  told  at 
in  luilk.  the  factory  of  the  Consolidated  Borax  Company  that 

its  largest  use  is  as  a  i^reservative  for  bacon  and  ham. 
and  that  sort  of  thing.  But  notwithstanding  the  recom- 
mendation of  tlie  Presen^atives  Committee,  the  prosecu- 
tions lately  based  upon  the  use  of  preservatives  in  milk 
show  that  borax  preservatives  ar  still'  being  used.  Last 
July,  for  instance,  there  was  a  prosecution  for  112 
grains  per  gallon  in  milk. 

10985.  That  was  a  prosecution  under  the  Uw  as  being 
an  adulteration  ? — ^I  presume  so. 

(Professor  l%orpe.)  These  prosecutions  are  always 
brought  under  the  same  clause  of  the  Act,  namely,  t];at 
a  thing  is  not  of  the  nature,  substance,  an  i  equality  de- 
manded by  the  purchaser ;  in  this  case  because  it  ccm- 
tained  boracic  acid.    They  are  generally  now  successful. 

10986.  (Dr.  Whitelegge.)  In  Section  ILL  of  yoiu' report 
it  IS  said  that  samples  of  coffee  have  been  sent  to 
Dr.  McGowan,  and  the  same  observation  is  made  in 
other  ca.ses.  Have  you  any  furtlier  results  of  these 
analyses  ? — ^I  have  a  few  wliisli  have  been  sent  in  since 
the  report  was  written,  but  I  liavs  not  received  the  ana- 
lyses of  coffee  yet. 

10987.  The  results  will  be  added  when  they  are  sent 
in? — Yes.  I  understand  that  a  comulate  list  of  sam- 
ples which  Dr.  McGowan  is  examining  v-ill  be  prepared 
'.vhen  the  results  are  complete. 

Giilled  foods  10988.  (Chairman.)  With  regard  to  the  subject  of  food 
^  '  ■  exjjosed  to  the  products  of  combustion,  and  the  use  of 

fire  for  cooking,  have  you  examined  a  mutton  chop  or 
a  beefsteak  which  have  been  cooked  over  tlie  fire  ? — I 
have  not  had  any  chops  oi  steaks  examined.  I  went  to 
examine  some  of  the  grills  in  the  big  grill  rooms  in 
London.  The  mode  of  construction  of  the  fireplace  letl 
me  to  think  that  while  chops  and  steaks  received 
the  heat  from  the  coke,  the  actual  product  of  combus- 
tion was  drawn  through  the  back  of  the  giill  and  passed 
up  the  chimney. 

10989.  With  the  old  method  of  cooking  mutton  chops 
and  beef  steaks  over  the  fire,  if  there  was  arsenic  in  the 
fuel  one  would  think  it  would  come  in  contact  with  the 
steak.  Have  any  experiments  been  made  as  to  tliis  ? — 
No,  I  do  not  thinlc  so.    I  have  made  none. 

10990.  Do  you  think  there  is  reason  to  believe  that 
arsenic  to  a  perceptible  degree  could  get  into  a  beef 
steak  cooked  over  an  ordinary  fire? — Not  to  any  dan- 
gerous degree.  I  would  refer  to  the  amount  of  arsenic 
wliich  we  obtained  on  bloaters.  The  figures  are  given 
in  Section  III.  Tliese  bloaters  were  exposed  for  a  fairly 
long  time. 

10991.  Exposed  to  the  fumes  ?— Yes. 

10992.  I  see  the  greatest  amount  of  arsenic  is  about 
l-140th  .strain  to  a  pound  of  skin  ?— Yes,  after  they  had 
been  18  hours  exposed  to  the  fumes  of  coke.  So  there 
is  not  a  great  deal  of  arsenic  gets  on. 

10993.  That  perhaps  answers  my  question  suffi- 
ciently ?— The  food  was  really  exposed  to  the  fumes 
coming  directly  from  the  fire,  which  was  in  a  braziei- 
contaming  coke,  placed  directly  under  the  bloaters. 
The  bloaters  ai-e  hung  on  rods  above  the.  coke,  raisetl 
tier  on  tier.    When  I  took  the  samples  I  always  took 
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some  samples  from  the  bottom  of  the  tier  closest  to  the  jtf^ 
coke,  and  some  from  the  top  tier  to  the  highest  elevation.  J{,  H.  Smith 
But  you  even  see  in  the  lowest  tier  there  is  not  a  great 
quantity  of  arsenic  deposited  on  the  bloater.  .31  Oct  1902 

10994.  As  the  bloater  is  oaol,  if  it  is  put  into  tlie 
fumes  for  the  purpose  of  being  dried  it  is  then  more 
liable  to  get  a  deposit  of  arsenic  than  if  it  was  hot? — 
The  bloater  is  put  on  wet,  and,  I  suppose,  any  arsenic 
which  caiiie  off  the  coke  would  on  that  account  be  more 
liable  to  be  deposited  on  the  bloater. 

10995.  (Dr.  Whitelegge.)  Do  you  know  if  the  attention  Arsenic  in 
of  any  public  body  abroad  has  been  given  to  the  danger  chicory, 
of  arsenic  in  chicory? — I  do  not  think  so.    It  has  never 

been  mentioned  tp  me  by  any  chicory  roasters  whom 
1  have  seen  in  England.  I  have  some  works  on  the 
preparation  of  chicory  abroad,  but  I  cannot  find  any- 
thing about  arsenic  in  them. 

10996.  There  is  no  attempt  at  public  control  of  it  ?— 
As  far  as  I  am  aware,  none. 

10997.  (iSir  William  Church.)  I  should  like  to  ask  a  Fattening 
question  with  regard  to  the  table  in  Section  IV.  which  fowls  with 
is  not   quite   clear.     I   think  it  sliould  have  some-  arsenic, 
tiling  added.    These  fowls  when  bought  were  stated 

to  weigh  14oz.  When  tlie  experiments  began  they 
weiglied  25oz.  ? — Just  so.  Tliey  were  kept  until  they 
were  ready  for  fattening. 

10998.  I  think  it  will  be  just  as  well  to  put  that  in. 
Tills  fact  is  also  reimarkable,  although  it  is  not  a  large 
enough  experiment  to  draw  deductions  from.  Two  of 
the  fowls  which  were  fed  on  arsenic,  Nos.  4  and  5,  if 
you  will  add  up  the  totals,  increased  in  weight  very 
much  in  the  same  ratio  as  the  two  which  were  not  fed 
on  arsenic.  But  another  two,  Nos.  3  and  6,  both  cocke- 
rels and  fed  with  arsenic,  increased  muoh  faster  than 
the  control  birds.  I  think  it  would  make  the  table 
complete  if  the  total  weights  at  the  time  they  were 
killed  were  added  at  the  end  ? — I  will  see  that  that 
is  done.  The  curious  part  as  to  what  you  mention  is 
that  the  birds  got  on  to  what  you  might  call  a  killing 
weight  very  much  faster  when  they  were  taking  arsenic 
than  when  the.y  were  not.  I  tried  it  again,  though  not 
so  fully,  this  year.  I  kept  a  lot  of  chickens  on  arsenic 
this  year,  and  it  is  very  curious  how  quickly  they  got 
to  their  killing  weight.    They  got  to  it  a  month  sooner. 

10999.  Exactly.  The  arsenic  birds  increased  more 
rapidly — I  do  not  say  much  more  rapidly,  as  the  results 
seem  very  irregular?^ — They  seemed  to  get  rapidly  up 
to  a  certain  weight,  and  afterwards  not  to  increase, 
whereas  the  control  birds  went  on  increasing. 

11000.  The  really  important  thing  aibout  jemr  exjieri-  Aisenic  in 
ments  is  that  the  ar.senic  appeared  ultimately  in  the  fowls' 
feathers  and  not  in  the  flesh? — Yes,  and  they  showed,  feathers, 
too,  that  fowls  can  tolerate  arsenic  if  the  fattener  ad- 
ministers it.    Mr.  Tegetmeier,  when  I  saw  him,  would 

not  have  it,  but  my  poultry  friends  all  have  a  suspi- 
cion of  it.  It  is  given  at  the  end  to  increase  their  weight 
very  rapidly.  The  birds  are  got  to  their  full  weight 
quicker. 

11001.  (Chairman.)  That  is  interesting  information 
as  to  the  elimination  of  arsenic  by  the  feathers.  As  a 
practical  matter,  do  any  of  the  producers  of  fowls  get 
Tempted  to  use  arsenic  by  knowing  that  the  fowls  in- 
crease in  weight? — ^I  think  they  must  know  it,  but  my 
information  is  very  meagre  on  the  point,  because  di- 
rectly you  mention  the  word  arsenic  you  get  no  more 
information.  I  was  talking  to  one  of  these  fowl  fat- 
teners  on  the  subject  F.,bout  this  time  last  year,  and  he 
would  not  tell  me  whether  he  used  anyt-hing  but  ordi- 
nary fat  and  milk.  Directly  I  asked  him,  "  Do  you 
use  any  chemical  additions  to  your  food  ?  "  he  began  to 
talk  about  how  many  eggs  his  fowls  woiild  lay  in  a  year. 
He  would  talk  on  anythuig  except  the  subject  of  fowl 
fattening. 

11002.  Was  this  a  professional  man  ? — Yes,  a  pro- 
fessional fowl  fattener. 

11003.  Do  you  think  he  used  arsenic? — I  am  unable 
to  say.    He  would  not  tell  me. 

11004.  Did  you  ask  him?— At  last  I  had  to  put  it 
plaiuly.  He  said,  "  No,  I  do  not  know  anything  about 
it."  But  I  did  not  believe  him,  because  I  am  certain, 
from  one  or  two  things  I  have  heard,  that  arsenic  is  used. 
But  I  cannot  get  the  information  direct.  I  tried  to  get 
some  of  their  food,  but  I  did  not  manage  it. 

11005.  Did  you  make  the  acquaintance  of  any  other 
people  in  the  trade  ?-^ Yes,  I  tried  to  get  it  tlirougli 
soiine  friends,  wlio  are  also  poultry  breeders.  I  got 
them  to  go  down  and  try  to  see  these  people  who  fatten 
fowls  in  SuiTey,  but  they  could  not  get  to  know  ;  they 
would  not  tell  them  anything. 
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r.  11006.  (Dr.  Whihlrgge.)  In  what  part  of  the  feathers 

Siiiif/i.  was  the  arsenic  found  ?  _  In  what  part  of  a  given  feather  ? 
— I  lie  not  know.    I  think  the  whole  of  the  feather  was 
1902.  taken  for  analysis. 

11007.  In  the  case  of  a  hair  there  is  some  reason  to 
believe  that  it  is  not  distributed  over  tl*e  whole  length, 
but  that  it  goes  into  the  growing  part.  There  may  be 
some  unequal  distribution  in  the  case  of  a  feather  cor- 
responding to  that  ? — There  might  be,  ijut  I  have  no  ex- 
periments as  to  that. 

in  11008.  {Chairman.)  Can  you  make  any  addition  to 

of       what  you  say  on  the  subject  of  enamels  in  Section  4? 

|)ots.  ■ — Since  I  wrote  that  report  I  have  received  a  little 
more  information  on  the  subject  from  Mr.  Albert 
Smith,  who  is  an  analytical  chemist  in  the  North  of 
London.  He  discovered  for  himself,  while  using  some 
enamelled  pots  for  chemical  purposes,  that  the  solu- 
tion he  took  out  of  those  pots  contained  arsenic.  He 
then  tried  boiling  plain  water  with  some  soda  in  it 
in  the  pots,  and  he  found  he  got  arsenic  in  his  solu- 
tion. He  then  tried  whether  the  constituent  parts 
of  the  solutions  which  he  put  into  the  pots  had  been 
free  from  ar.senic,  and  he  found  that  they  were  free. 
Then  he  analysed  the  enamel  of  the  pots,  and  found 
that  in  one  instance  he  got  0'46  per  cent,  of  arsenious 
oxide  in  the  enamel,  and  in  another  instance  he  had 

^j.^  2'03  of  arsenious  oxide  per  cent,  in  the  enamel.  The 
point  is  of  some  importance,  as  these  experiments 
rather  show  that  the  food  cooked  in  an  enamelled  pot 
containing  ai'senic  in  its  enamel  might  become  con- 
taminated by  arsenic  possibly  to  a  dangerous  extent. 

11009.  You  say  he  boiled  some  water  in  the 
enamelled  pot  with  soda? — Yes. 

11010.  And  he  took  arsenic  out  of  the  enamel  ? — 
Yos. 

11011.  Would  pure  water  take  arsenic  out  of  the 
enamel? — I  do  not  know.  I  may  say  that  Mr.  Albert 
Smith  thought  that  the  pots  were  a  cheap  Belgian 
ware.  I  have  made  some  inquiries  among  English 
manufacturers  of  esamel,  and  they  tell  me  that  for 
cooking  utensils  they  never  use  arsenic  now,  and  that 
they  thought  I  might  take  it  as  a  matter  of  certainty 
that  no  arsenic  is  used  in  the  manufacture  of  enamelled 
hardwai'e  in  England  for  cooking  purposes. 

11012.  (7)r.  Whifelegge.)  It  is  within  the  experience 
I'are.  Qf  j^jy  Department  that  the  use  of  arsenic  in  the  manu- 
facture of  enamelled  metal  hollow-ware  has  decrea.sed 
very  much.  We  placed  the  manufacturer.?  under  regula- 
tions to  obviate  industrial  poisoning,  and  in  order  to 
escape  the  regulations  they  gave  up  the  use  of  arsenic  ? — 
That  was  exactly  what  they  told  me.  They  said  it  was  to 
avoid  being  placed  in  the  category  of  the  dangerous 
trades  that  they  gave  it  up,  although  they  might  po.ssibly 
make  a  better  enamel  with  it. 

11013.  (Professor  Thorpe.)  Is  there  any  reason  to  be- 
lieve that  enamel  which  is  better  or  cheaper  by  virtue 
of  containing  arsenic  is  allowed  to  come  into  this 
country  from  Belgium  or  Germany  or  other  places  in 
competition  with  the  English  manufacturer? — ^I  have 
only  the  statement  of  Mr.  Albert  Smith. 

11014.  There  is  no  check  on  the  importation  of  these 
things  at  present? — I  believe  not. 

11015.  '(Sir  William  Church.)  Does  this  enamel  come 
in  as  enamel,  or  is  it  that  the  hardware  comes  in 
already  enamelled  ? — No  ;  in  the  articles  in  question 
the  enamelled  pots  themselves  were  imported.  It  is 
possible,  of  course,  that  enamel  may  be  imported  as 
such,  but  I  do  not  know  if  this  is  the  case. 

11016.  (Chairman.)  Have  any  analyses  for  arsenic 
been  made  of  the  enamels  taken  from  pots  ? — I  have 
got  together  a  large  number  of  samples  of  both  Eng- 
lish and  foreign  hardware  for  that  purpose,  and  they 
are  ready  for  examination  by  Dr.  McGowan. 

(Br.  Whitelegge.)  Dr.  Thorpe  has  made  a  certain 
number  of  analyses  for  the  Home  Office,  and  these 
results  can  be  supplied  if  the  Commission  wish  to  have 
them. 

(Chairman.)  Is  arsenic  found  in  them? 

(Professor  Thorpe.)  Very  little  now.  It  is  the  rarest 
possible  thing  that  we  find  arsenic  in  them  now. 

(Sir  William  Hart  Dyhe.)  And  negligible  when  you 
do  find  it. 

(Professor  Thorpe.)  Practically  so. 

(Dr.  Whitelegge.)  Would  it  be  difficult  to  obtain  some 
cheap  Belgian  enamelled  goods? 


(Witness.)  The  difliculty  with  enamelled  hardware  3Tr, 
IS  to  get  anything  authentic  as  to  their  origin.    They  //.  7/.  s'mi 

are  sent  out  without  a  trade-mark,  and  you  cannot   

tell  exactly  where  they  are  made.     These  enamelled  31  Oct.  1902. 

pots  that  Mr.  Albert  Smith  spoke  of  had  no  distinctive   

mark  on  them.     I  have  been  told  that  there  is  an  piffic'ilty  in 
enamel  made  in  America  which  contains  arsenic,  and ''^?".^'fyi"g 
is  sold  as  mottled  enamel,  but  I  have  no  partic'ulars  ""Si" 
with  regard  to  it.  ware, 

11017.  (Dr.  Whitelegge.)  It  comes  over  as  enamel' 
—No  ;  the  ware  about  which  I  have  been  told  comes 
over  finished. 

11018.  (Chairman.)  The  statement  of  Mr.  Cochrane 
mentioned  in  your  report  is  rather  remarkable.  Is  it 
probable  that  similar  experience  has  occuiTed  to  others  ? 
— Mr.  Cochrane  is  a  retired  ironmonger,  and  he  came 
and  volunteered  that  statement  to  me.  He  suggested 
that  enamelled  hardware  should  be  examined  for 
arsenic  on  account  of  a  wholesale  case  of  poisoniiii^ 
that  occurred,  as  he  believed,  from  some  hardware  he 
had  sold.  He  was  asked  to  supply  a  hotel  in  London 
with  some  copper  saucepans  in  a  hui-ry.  They  hai  a 
rush  of  people  in,  and  as  he  had  no  copper  saucejiaiis 
in  stock,  he  said,  "  If  you  will  use  these  enamelled 
saucepans  for  to-night,  I  will  send  you  the  copper  ones 
in  the  morning."  They  used  them,  and  everybody  in 
the  hotel  who  had  food  out  of  these  enamelled  sauce- 
pans was  taken  ill. 

11019.  (Sir  William.  Church.)  Was  that  the  occur- 
rence at  Lincoln's  Inn  ? — No  ;  an  earlier  case  than  that. 
This  was  several  years  ago,  at  a  hotel  in  Bryanston 
Street. 

11020.  (Dr.  Whitelegge.)  Did  he  say  enough  about 
the  nature  of  the  illness  to  make  it  point  to  arsenic  / 
There  are  otiher  things  than  arsenic  which  might  con- 
ceivably be  dissolved  from  the  enamel  ? — No  ;  I  cannot 
say  that  i|t  was  fully  proved  on  the  facts  he  gave  me. 

11021.  (diairman.)  Were  the  enamels  that  Mr.  Coch- 
rane described  English  enamels  ? — These  pans  were 
sui>plied  t^  the  hotel  some  years  ago,  and  they  were 
English  enamels.  But  it  was  some  years  ago  when 
they  were  made,  and  at  that  time  I  believe  they  did 
use  arsenic  in  English  enamels. 

11022.  Does  the  risk  of  arsenic  getting  into  food 
only  hold  when  the  article  is  new  ? — -That  is  what  might 
perhaps  be  expected — that  the  newer  it  is,  if  there  v.i 
arsenic  in  it,  the  more  likely  you  are  to  get  it  out. 

11023.  Would  it  be  .safe  after  it  had  been  used  and 
washed  a  great  many  times  ?  Might  ]iot  a  little  extra 
heat  at  some  time  make  the  ename!  scale  ofl'? — I  am 
not  prepared  to  say,  but  I  should  suppose  it  would 
come  off  more  readily  when  it  was  first  used  than  after- 
wards. 

11024.  (Ghairinan.)  In  this  summary  at  the  end  of  }3rewed 
your  report,  what  does  "  brewed  temperance  beverages  "  temperaiieo 
mean?    Does  that  mean  fermented  beverages? — I  meant  beverages." 
brewed  temperance  beverages,  such  as  ginger-beer  and 
non-alcoholic  beer. 

11025.  It  is  really  a  fermenting? — Yes;  tlie  drinks 
to  which  I  refer  here  were  brewed  and  fennented.  In 
relation  to  that  I  may  say  that  some  of  these  brewed 
temperance  Leverages  are  brewed  from  brewers'  invert 
sugar.  Tlie  beer  that  they  brew  up  in  Manchester, 
called  "Best  British  Beer,"  for  instance,  is  bi'ewe(i 
from  invert  sugar.  They  told  me  they  did  not  use 
malt,  but  malt  snbstitute  ;  but  when  I  went  to  see 
what  it  was,  it  was  simply  brewers'  invert  sugar. 

11026.  Was  that  a  temperance  beverage,  or  wa^  it  a 
beer  ? — It  was  a  temperance  beverage.  Tlie  a«.ount 
of  alcohol  was  kept  below  the  regulation  amount.  Of 
course,  an  essence  of  hops  was  added  to  it  to  make 
it  taste  like  beer. 

11027.  (Professor  Thorpe.)  I  may  make  a  remark  here 
which  bears  on  the  discussion  we  had  on  a  previous 
section.  In  reference  to  what  is  said  here,  that  the 
manufacturers  use  precautions  to  secure  freedom  of 
tartaric  acid  and  citric  acid  from  lead,  that  was  due 
to  the  action  of  local  authorities,  or,  rather-,  the  pub- 
lic analysts,  in  bringing  actions  into  court  in  the  case 
of  mineral  water  and  soda  water  contaminated  with 
small  quantities  of  lead.  It  was  when  the  .nanufac- 
turers  found  they  were  liable  under  the  Food  and 
Drugs  Acts,  and  some  of  them  were  rather  heavily 
fined,  that  they  stipulated  that  the  materials  they  used 
should  be  pure? — Yes;  no  doubt  that  was  the  case. 
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Alway.s 
known  that 
golden  syniji 
liable  to  be 
arsenical. 


Precautions, 
taken. 


Sul|iliuric 
acid  must 
contain  less 
than  2  parts 
per  million. 


I'hosphoric 
acid  also. 


Friday,  2\st  NoTomhcr  1902. 


AT  1,  CHAPEL  PLACE. 


PUESENT  : 


TliP  Plisilt  IToii.  Sir  AVilliam  H.^rt-Dyke  {Chairman). 


iSir  WiiJJAM  Cttutjch. 


])r.  Whitelegor. 


Mr.  C.  liYLi',,  called  ;  and  Examined. 


11028.  {('hair num.)  You  arc  connected  with  the  hrni 
of  MeBsr.s,  Abram  Lyle  and  Sonf?,  su,?ar  refiners  and 
uoldeii  syrup  makers  ?  — Yes. 

11029.  I  believe  yotir  businesg  is  in  London? — Yes. 

11030.  How  many  yearf?  have  you  been  eslablisbed 
there?— Wo  started  buihlinc;  our  factory  in  1881;  wc 
started  to  manufacture  sugar  in  1883. 

11031.  I  suppose  you  may  be  said  to  be  in  a  large 
way  of  business  ?— Yes,  ours  is  the  second  lai'gest  in  the 
kingdom.    Mr.  Tate's,  1  think,  is^  the  largest. 

11032.  You  necessarily  use,  do  you  not,  sulphuric 
acid  in  the  manufacture  of  your  golden  syrnp  ? — Yes. 
If  you  are  referring  simply  to  golden  syrup  I  may  say 
that  I  am  by  far  the  largest  maker  of  golden  syrup  in 
the  kingdom  ;  I  was  referring  before  to  general  sugar 
work. 

11033.  I  believe  that  from  the  very  commencement  of 
your  busiaiess  you  have  been  awaa'e  of  the  liability  of 
golden  syrup  to  become  dangerously  contaminated  with 
arsenic  if  proper  care  is  not  taken  ;  you  have  been  alive 
to  that  from  the  very  first  ?— Yes. 

11034.  And  you  have  been  conducting  your  business 
on  the  principle  that,  with  this  danger  attending  it,  you 
must  use  the  utmost  care  with  regard  to  tlie  materials 
used,  in  order  that  the  manufacture  shall  be  free  from 
arsenic? — ^Yes,  from  the  very  first  we  have  tested  every 
carboy  we  ever  had  for  arsenic  ourselves,  besides  having 
bought  it  as  brimstone-made  acid. 

11035.  I  think  Mr.  Hammond  Smitii  in  his  evidence 
has  given  us  some  details  of  the  precautions  that  you 
have  been  in  the  habit  of  using  to  safeguard  yourselves? 
— Yes,  he  was  good  enough  to  sliow  me  what  he  had  said 
about  us,  and  it  is  quite  correct. 

11036.  With  regard  to  the  amount  of  contamination, 
have  you  any  difficulty  in  obtaining  a  sulphuric  acid 
containing  no  more  arsenic  than  one  part  in  a  million, 
that  would  be  about  l-140th  of  a  gi'ain  per  lb.  I  think 
that  is  the  limit  of  your  test  ?— We  subject  it  to  a  test 
which  reveals  one  part  in  a  million,  and  sometimes,  but 
not  frequently,  we  £;et  it  to  show  one  part  in  500.000.  Tf 
it  does  that  we  reject  it — we  do  not  reject  it,  but  we 
caution  the  manufacturer.  Tf  it  were  more  than  one  in 
half-a-miUion  we  should  certainly  reject  it.  But  from 
brimstone-made  acid  we  never  have  had  more  than  1  in 
500,000;  we  have  rarely  had  it  as  much  as  that. 

11037.  At  any  rate,  you  have  never  gone  above  that 
amouTit  of  arsenic  in  the  acid? — That  is  so. 

11038.  You  are  confident  about  that?— Quite. 

11059.  You  also  use  phosphoric  acid,  do  you  not? — 
Yes,  to  a  very  small  extent. 

11040.  But  you  do  use  it  at  times  ? — Yes. 

11041.  Are  you  obliged  to  use  it,  or  is  it  a  matter  of 
choice  ? — It  is  not  a  necessity,  but  it  is  part  of  our  process 
to  use  it ;  we  think  there  is  an  advantage  in  using  it. 

11042.  Have  you  any  difficulty  in  obtaining  phos- 
phoric acid  with  similar  freedom  from  arsenic? — No. 
we  have  no  difficulty,  but  I  think  phosphoric  acid  more 
frequently  comes  nearer  the  limit. 
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11043.  You  tliink  there  is  a  distinction  between  the  ]\j,,_q  i^i^ 
two? — -i  think  that  phosphoric  acid  is  a  little  more  apt  '  ' 
to  contain,  arsenic.  21  Nov.  1902, 

11044.  It  is  more  liable  to  contain  arsenic  than  tlie   

sulphuric  acid  ? — Yes,  I  think  so.  Still  it  may  be  got, 
and  we  do  get  it  free — not  absolutely  free,  but  to  show 
riot  more  than  the  quantity  I  mentioned,  1  in  500,000. 

11045.  With  regard  to  the  application  of  tests,  would  Mere  guar- 
you  consider  it  essential  that  you  should  make  tests  in  antee  witli 
both  cases,  whether  in  sulphuric  acid  or  in  phosphoric  acid  insuifi- 
acid,  totally  irrespective  of  any  guarantee  that  was  given  cient.  ' 
by  the  firm  from  whom  you  purchased  the  ard:icle? — Yes. 

11046.  You  would  depend  solely  on  a  guarantee  ? — 
No,  certainly  not. 

11047.  In  the  conduct  of  your  business  have  yoir  been 
in  the  habit  of  applying  tests  ? — Always. 

11048.  Totally  irrespective  of  any  guarantee  given 
j'ou  ? — Yes,  we  trusted  to  our  own  tests,  not  to  tlie 
guarantee,  although  we  had  the  guarantee  as  well. 

11049.  Do  you  have  a  guarantee  in  every  case? — We  j>j,j,|,g(;one 
have  a  guarantee  that  it  is  made  from  brimstone.    We  ^^-^^^  '^^^^^ 
could  have  bought  guaranteed  acid  which  had  been 
made  from  pyrites  and  treated  to  remove  arsenic,  but 
we  did  not  think  that  as  safe  as  buying  brimstone  acid. 

11050.  You  thought  that  safer?— Yes.  The  other 
when  carefully  prepared  is  all  night  and  very  pure,  but 
there  is  always  the  liability  to  some  error  or  accident. 

11051-2.  With  regard  to  your  manufacture  in  general,  Xestsapplied 
do  you  know  if  there  is  any  general  standard  of  purity 
for  sulphuric  acid  or  phosphoric  acid  which  can  be  said 
to  be  applied  by  all  manufacturers  of  the  class  of  pro- 
iliuts  made  by  your  firm? — There  is  none  recognised. 
Up  to  the  time  of  this  arsenic  scare  people  were  con- 
tent if  the  Marsh  test  alone  was  used.  If  no  arsenic 
was  revealed  by  the  Marsh  test  it  was  considered  to  be 
.^ufliciently  delicate  without  going  to  the  Berzeliu^^  in 
addition.  If  the  product  showed  nothing  by  the  Marsh 
test  it  was  considered  sufficiently  free  for  all  practical 
pui-poses. 

11053.  What  has  happened  since  this  unfortunate 
occurrence  at  Manchester? — We  still  use  the  Marsh  test 
in  the  old  way,  but  besides  that  we  have  the  Marsh- 
Berzelius,  with  which  we  check  the  other. 

11054.  You  superadd  the  other  in  every  case  ? — Yes, 
in  every  case  of  phosphoric  acid  and  sulphuric  acid.  I 
may  say  that  we  have  tested  the  Marsh-Berzelius  againsi 
the  Marsh,  and  it  is  from  those  tests  that  we  find  we  can 
detect  from  the  Marsh  test  alone  one  part  in  one  million, 
whereas  by  the  Marsh-Berzelius  we  can  detect  one  part 
iu  20  millions.  In  fact,  with  regard  to  the  Marsh- 
Berzelius  test  as  applied  by  chemists  nowadays,  I  do  not 
know  whether  there  would  be  any  limit. 

11055.  Do  you  think  there  would  be  any  advantage  in  Question  of 
having  a  kind  of  fixed  standard  of  purity  as  regards  oificial  lim'.' 
these  two  substances,  sulphuric  acid  and    phosphoric  forsulphun 
acid,  which  would  give  an    indication  to  all   those  acid  used m  suit 
engaged  in  manufactures  such  .as  yours  that  anything  f""'' 
below  that  standard  should  not  be  used  ? — There  would 
be  no  harm  done  in  fixing  a  limit  if  it  was  a  sufficiently 
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Lyle,  wide  one.    We  have  always  been  careful  not  to  excee<l 
one  part  in  500,000,  but  if  you  look  at  the  figures  tiiat  I 
1902,  give  in  my  memorandum  I  think  you  could  very  safely 
—      allow  a  great  deal  more. 

11056.  Can  you  tell  the  Commission,  generally  speak- 
ing, whether  what  has  been  termed  the  Manchester  scare 
lias  had  any  effect  on  trades  and  manufactures  such  as 
yours  with  regard  to  making  the  manufacturers  more 
tareful  in  adopting  a  more  stringent  test? — I  do  not 
1-now  about  my  neighbours,  but  I  should  think  that 
naturally  everyone  would  look  into  the  question,  as  I 
have  done.  Although  we  did  it  before,  we  went  even 
niore  narrowlj-  into  it  since  the  scare,  and  I  presume 
others  have  done  the  same  thing.  It  is  almost  two  years 
>ince  the  scare  began,  and  I  have  been  working  in  every 
ilarection  to  see  whetlier  the  minutest  traces  can  come  in 
or  be  eliminated,  and  I  do  not  see  that  we  have  altered 
or  can  alter  one  iota  from  what  we  were  doing  before. 

11057.  Iir  fact,  you  have  not  changed  the  system  you 
have  always  adopted  in  your  business  on  account  of  the 
scare  ? — No.  I  suppose  we  have  taken  a  few  more  pre- 
cautions in  the  manner  of  making  sure  that  no  carboy 
could  possibly  be  taken  that  had  not  been  analysed  ;  in 
tluit  respect  wo  have  taken  a  few  more  precautions. 

11058.  As  far  as  you  are  concerned,  you  do  not  think 
that,  assuming  the  effect  of  this  very  serious  occurrence 
in  Manchester  wore  off  by  degrees,  the  consumer  might 
suffer  through  some  carelessness  or  laxiiy  in  the 
conduct  of  these  manufactures  ? — Unless  you  got. 
another  careless  manufacturer  such  as  you  had  then, 
rhat  is  always  possible  ;  but  so  far  as  we  are  concernetl 
tlie  consumer  would  not  suffer. 

11059.  At  all  events  in  your  case  it  would  not  obtain  ? 
— Not  in  the  slightest. 

11060.  Would  you  have  any  objection  if  it  were  in 
the  power  of  an  officer  of  a  Government  department, 
such  as  the  Local  Government  Board,  to  visit  your 
works  1 — An  inspector  does  come  down  now  and'  talce 
samples  of  our  invert  sugar.  We  make  a  little  invert 
for  brewers,  but  we  do  a  very  small  trade. 

11061.  Is  that  for  the  pm^oose  of  detecting  any 
dangerous  ingredients,  or  for  Eevenue  purposes  1 — No  ; 
he  gets  it  tested  for  arsenic. 

11062.  It  is  not  for  Revenue  purposes  ? — I  think  it  is 
entirely  for  arsenic,  because  it  is  only  since  the  scare 
that  he  has  done  so. 

11063.  {Dr.  Whitekyge.)  Is  it  not  since  the  sugar 
duty  came  on  ? — No,  it  is  disconnected  with  that  alto- 
gether. He  comes  down  and  takes  a  sample  of  what 
he  finds  in  stock  at  our  place,  and  says  that  he  is  going 
to  test  it  for  arsenic,  and  the  next  time  he  comes  round 
he  says  :  "  I  found  that  that  sample  was  free,"  or  "  I 
found  most  minute  traces,"  or  something  like  that. 

11064.  (Chairman.)  Can  you  make  any  suggestion  to 
the  Commission  as  to  the  source  of  arsenic  occasionally 
found  in  West  Indian  brown  sugar? — There  are  three  or 
four  jjossible  sources.  The  likeliest  I  should  say  would 
be  the  use  of  chloride  of  tin.  In  order  to  get  that 
special  yellow  colour  the  West  Indian  manufacturers 
largely  use  chloride  of  tin.  It  has  the  property  of 
giving  it  the  special  colour  that  they  want. 

11065.  You  think  that  through  that  medium  arsenic 
might  easily  be  conveyed  ? — I  think  it  is  a  very  probable 
cause.  We  never  use  chloride  of  tin,  and  I  have  never 
tested  it  for  arsenic  ;  but  I  should  think  that  was  a  very 
jjrobable  source.  Tin  is  very  often  associated  with 
arsenic  ;  it  is  found  associated  with  it. 

11066.  I  suppose  you  cannot  tell  us  what  percentage 
uf  arsenic  per  pound  might  possibly  be  found  in  brown 
sugar? — I  have  tested  a  great  many  samples  in  one 
way  or  another,  and  I  have  found  in  one  or  two  excep- 
tional cafces  somewhere  about  l-60th  grain  per  pound. 

11067.  Would  you  say  that  that  was  an  uncommon 
result  ? — Yes,  I  think  that  is  uncommon. 

11068.  You  think  that  is  excessive,  and  avoidable  ? 
—Yes,  decidedly  so.  It  is  more  than  one  would  look 
for,  and  I  was  surprised  to  find  it. 

11069.  But  you  have  actually  found  that  quantity 
per  pound  ? — Yes  ;  but,  on  the  other  hand,  I  have  found 
otlier  West  India  sugars  quite  free. 

11070.  You  have  sent  us  a  memorandum  with  regard 
to  the  possibility  of  fixing  a  limit  to  be  applied  equally 
to  all  food  and  drink.  You  say,  "  If  a  limit  is  applied 
equally  to  all  food  and  drink  it  would  greatly  favour 
the  brewer,  who  has  been  the  cause  of  all  the  trouble, 

1576, 


1  limits 
;uic  in 
enel 


as  against  the  manufacturer  of  articles  of  much  smaller 
possible  consumption,  and  which  have  been  hitherto 
above  suspicion.''  Do  you  mean  to  say  that  if  a  limit 
were  fixed  you  would  wish  to  differentiate  between  food 
and  beer  according  to  the  amount  consumed? — Yes, 
and  not  only  between  food  and  beer,  but  between  one 
food  and  another.  I  suppose  that  a  man  could  take 
more  beer  than  he  could  take  of  any  one  food.  I  pul 
in  my  statement  that  a  man  might  consume  two 
gallons— I  do  not  think  that  is  extravagant  in  some 
cases. 

11071.  I  have  known  cases  where  more  was  consumed 
than  that? — I  wanted  to  state  it  moderately.  But  if 
the  limit  were  the  same  on  a  gallon  of  beer  as  it  was  on 
a  pound  of  golden  syrup — ^I  take  that  because  it  is  my 
own  article — a  man  would  be  allowed  to  get  from  the 
brewer  a  far  greater  dose  of  arsenic  than  from  me. 
Why  should  the  brewer  be  put  on  better  terms  than  I 
am?  He  has  been  the  culjjrit  in  thi.s  case,  and  why 
should  he  be  more  leniently  dealt  with  than  other 
manufacturers  who  have  not  hitherto  done  any  harm? 
That  is  my  point  of  view. 

11072.  You  do  not  think,  surely,  it  would  be  a  satis- 
factory outcome  of  the  deliberations  of  a  Commission 
like  this  if  they  were  to  go  into  a  grave  matter  affect- 
ing consumers  of  food  or  drink  on  such  a  basis  as  that? 
— To  differentiate  ? 

11073.  Yes  ?— Why  not  ?  Take  extremes— take  pepper 
or  salt.  You  could  not  poison  a  man  with  arsenic  in 
salt  unless  you  had  some  extravagant  quantity  in  it. 

11074.  (Dr.  Whltckggc.)  If  I  follow  you  clearly,  your 
argument  is  that  we  ought  to  fix  a  very  high 
limit  in  some  foods,  not  by  reason  of  the  difficulty  of 
keeping  it  out,  but  by  reason  of  the  small  proportion  in 
which  it  is  used  ? — Yes  ;  I  contrasted  golden  syrup  and 
beer.  If  you  have  the  same  limit  for  a  pound  of  golden 
syrup  as  for  a  gallon  of  beer  a  man  might  get  far  more 
ars3nic  from  the  brewer  than  he  would  s;et  from  me. 

11075.  {Chairman.)  Do  not  you  think  it  would  be  a 
far  safer  principle  to  adopt  to  secure,  as  far  as  human 
ingenuity  and  skill  can  devise,  that  all  articles  of  food 
or  drink  should  be  as  free  from  arsenic  as  possible  ? — 
But  there  is  no  such  thing  as  freedom  from  arsenic. 

11076.  As  free  as  possible  ? — You  must  define  what  is 
"as  free  as  possible."  Then  I  want  to  point  out  this 
also,  that  supposing,  for  the  sake  of  argument,  you  fix 
a  very  narrow  limit,  such  as  l-140th  grain  per  pound 
for  all  food,  and  supposing  a  pound  of  sugar  was  put  in 
a  grocer's  window  on  such  a  day  as  this,  how  long  would 
it  take  for  l-140th  grain  of  arsenic  to  deposit  in  the 
smuts  and  smoke  that  are  here  to-day  ?  Then  a  manu- 
facturer would  be  found  liable,  and  his'  goodwill 
destroyed  through  a  thing  that  he  had  no  control  over. 
It  would  not  take  many  hours  in  such  an  atmosphere 
as  we  have  this  morning  to  get  l-140th  of  a  grain 
deposited  in  the  smuts. 

11077.  (iS'ir  JVilliaiii  Church.)  I  understand  that  you 
have  been  manufacturing  golden  syrup  for  about  20 
years  ? — We  began  to  manufacture  golden  syrup  in  1884. 

11078.  AVhat  did  you  understand  by  brimstone  acid 
at  that  time? — Acid  made  from  brimstone.  We  meant 
native  brimstone,  not  sulphur  from  refuse  works  such 
as  gas  works. 

11079.  Is  not  com]_)aratively  little  now  made  from 
Sicilian  or  natural  brimstone? — I  hardly  think  so. 
Every  jDOund  we  get  is  made  from  Sicilian  brimsto:ie. 
Herei  is  our  last  invoice.    (Handed  in.) 

11080.  Is  it  aiot  the  case  that  in  the  sulphuric  acid 
trade  a  great  deal  of  acid  is  sold  as  brimstone  acid 
which  is  made  from  the  refuse  of  gas  works?- — It  may 
be  so  ;  but  it  is  not  in  our  case,  because,  as  you  see,  it  is 
native  Sicilian  brimstone.  Since  we  started  we  have 
only  dealt  with  two  firms.  Gibbs  and  Co.,  whose  pre- 
mises are  two  doors  from  us,  were  one  of  the  firms,  and 
I  have  gone  in  and  seen  the  brimstone  myself. 

11081.  Pearce  is  the  other  ?— Yes.  I  have  letter  after 
letter  from  Pearce,  saying  tliat  he  guarantees  it,  and 
assuring  us  that  it  is  made  from  brimstone,  and  that  no 
pyrites  is  used. 

11082.  Is  C.O.V.  a  particular  brand  ?— No,  thai.  i#- 
concentrated  oil  of  vitriol. 

11083.  From  the  very  commencement  of  your  making 
golden  syrup  you  have  had  your  acid  tested  ? — Always. 

11084.  Do  you  keep  your  own  analytical  chemists?— 
We  have  a  large  staff  of  analytical  chemists. 
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11085.  And  at  that  time,  in  1884,  did  you  specially 
test  it  for  arsenic  ? — We  always  tested  it  for  arsenic, 
;iud  also  tested  it  for  specific  gravity  and  purity,  to  see 
that  we  were  getting  the  right  quality. 

11086.  Even  at  that  early  stage  you  specifically 
tested  it  for  arsenic  ? — Yes,  we  did. 

11087.  I  suppose  you  ]ust  sampled  a  consignment, 
you  did  not  test  each  separate  carboy  ? — We  took  a 
sample  of  a  great  many  carboys  in  each  consignment. 
As  a  rule  they  came  in  lots  of  30  carboys.  Each  load 
would  be  sampled,  perhaps  six  or  eight  carboys  in  the 
load  indiscriminately. 

11088.  And  even  at  that  early  date  you  found  very 
little  contamination  with  arsenic? — Very  little. 

11089.  Have  you  found,  or  have  your  chemists  found, 
any  greater  difficulty  in  applying  the  Marsh-Berzelius 
test  than  in  applying)  the  Marsh  test? — It  is  a  mu»h 
more  difficult  test  to  carry  out  well  and  scientifically. 

11090.  But  have  you  found  any  practical  difficulty  1 
— No,  we  have  found  no  practical  difficulty  if  we  have 
expexi;  chemists ;  but  it  takes  a  long  time,  and  it  takes 
the  services  of  two  or  three  chemists  regularly.  We 
have  two  chemists  who  have  been  at  this  subject  ever 
since  this  took  place. 

11091.  Have  your  chemists  ever  found  any  difficulty 
in  getting  pure  re-agents  to  work  witJi?— Yes,  there  was 
some  difficulty  at  first  in  getting  them  absolutely  pute, 
but  I  thdaik  these  difficulties  are  noiw  got  over. 

11092.  Do  you  mean  at  first,  20  years  ago,  or  lately  ? 
— No.  About  20  years  ago  we  were  only  working 
wiiith  the  Marsh  test,  and  there  was  no  difficulty  in  get- 
ting re-agenits  sufficiently  delioate  for  that  work  ;  but 
when  you  come  to  the  Marsh -Berzeliuis,  it  is  more  diffi- 
cult. 

11093.  But  still  they  have  been  able  to  satisfy  them- 
selves that  they  have  got  pure  re-agents  ? — Yes,  that 
has  all  been  quite  got  over. 

11094.  Tfhe  resTilt  of  their  work  is  singularly  favour- 
able as  compared  with  other  evidence  we  have  had  given 
us  ? — I  think  most  chemists  will  now  say  that  tiiey  can 
get  clean  re-agents. 

11095.  How  frequently,  in  the  coui-se  of  these  years, 
have  you  found  specimens  oif  acid  which  liave  exceeded 
those  limits  of  arsenic  which  you  have  menitioned — one 
part  in  one  miUioai  and  one  pant  in  500,000? — think 
we  have  never  returned  any  sulpihuric  acid  witliin  my 
recollection.  But  on  one  or  two  occasions  we  have  re- 
tui^ned  phosphoric  acid. 

11096.  And,  notwithstanding  that  constant  result, 
yooi  have  not  relaxed  your  vigilance  at  all  1 — Not  a  bit, 
no,  never. 

11097.  I  may  take  it  from  you  that,  so  far  as  yovr  ovvn 
experience  feoes,  there  is  no  difficulty  in  manufacturers 
on  a  large  soale  making  use  of  the  Marsh-Berzelius  teat  ? 
— Hhere  is  only  the  diffiouKy  of  a  considerable  expense 
attached  to  it.  If  one  were  to  test  all  one's  products 
regularly  by  the  Marsh-Berzelius  test  to  see  what  they 
conitained,  I  suppose  we  should  need  four  or  five  experi- 
enced dhiemiistis  doing  nothing  else  but  that. 

11098.  It  takes  a  longer  time  ;  but  I  do  not  see  quite 
wlrat  is  the  greater  difficulty  iii  using  it  tihan  in  using 
the  ordinary  Mareh  test? — ^We  have  an  experienced  man 
witli  all  tlie  appliamoes  that  we  can  think  of  at  work,  and 
he  can-not  get  itihrough  more  than  ten  analyses  per  day. 
If  he  had  to  test  everytliing  in  my  factory  during  its 
difi'erent  'stages,  and  tlie  final  product,  he  could  not  do  it 
all  in  a  day  ;  I  am  referring  to  his  testing  the  final  piro- 
duots  of  our  oiwui  manufacture. 

11099.  (Chairman.)  You  mean  he  could  not  keep  pace 
with  the  diifferent  processes  going  on? — Yes.  We  make 
ten  or  twelve  difi'erent  qualities,  and  there  would  be, 
jfterhaps,  teai  or  twelve  difi'erent  boilings  a  day  in  each 
of  those  qualities. 

11100.  (Sir  Willi  am  Church.)  But  he  wouJd  •nly  have 
to  test  the  materials  from  which  it  was  made  ? — If  there 
were  a  very  narrow  limit  on  the  finished  article,  we 
could  not  afford  to  let  any  go  out  that  was  not  tested. 

11101.  Wliat  other  possible  source  of  arsenic  besides 
that  Which  is  in  the  materials  could  come  into  your  mianu- 
facture? — I  do  not  know  of  any  other  possible  source, 
but  still  it  would  be  so  seiiouis  a  business  for  any  manu- 
facturer to  find  the  narrow  limit  exceeded'  that  he  could 
not  afi'ord  to  do  it.  To  be  safe  he  would  (have  to  test 
every  lot  himself.    I  certainly  should.    Consider:  one 


t  going  out  that  exceeded,  say,  l-140th  of  a  grain  J^f^.  ^  , 
rain  him — ^liis  trade,  goodwill,  and  name  w«uld  ' 
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11102.  But  how  is  that  l-140th  to  get  in  if  you  are  

using  perfectly  pure  materials?    If  you  test  your  acid, 

and  that  is  free,  and  does  not  contain  a  trace  of  arsenic, 
and  if  j-our  sugar  is  free,  and  does  not  contain  a  trace 
of  arsenic,  how  do  you  suppose  the  arsenic  wUl  get  in 
unless  you  suggest  it  comes  from  tlie  atmosphere? — ^It 
miglit  come  from  the  atmogp'hei'e,  and  it  mig^ht  also  come 
from  iron  rust.  Suppose  some  of  your  sugars  got  con- 
taminated by  iron  rust,  which  is  a  very  probable  thing, 
you  would  have  it  in  the  iron,  and  you  would  exteed  tihat 
limit  right  away. 

11103.  Rust  wJiidh  gets  into  the  sugar  after  it  has 
been  inverted  ?— Yes,  and  even  after  it  is  finally  manu- 
factured. 

11104.  Through  passing  through  iron  pipes? — It  may 
be  a  rusted  vessel,  or  a  rusted  pipe,  or  sometliing  of  that 
kind.  You  are  dealing  with  such  a  minute  quantity  that 
you  must  look  out  for  every  possible  source.  The  quan- 
tity is  so  small  that  you  can  get  it  from  die  atmosphere, 
from  smuts,  and  .you  can  get  it  from  iron  rust,  or  you 
inight  get  it  from  any  dusty,  dirty  contamination. 

11105.  Therefore  your  contention  is  that  it  is  impos- 
sJble  to  get  it  absolutely  pure  ? — Yes  ;  at  any  rate,  it  is 
impossible  to  guarantee  it  unless  you  made  the  limit 
suffioiently  wide  to  cover  all  those  ©onltingenci&s. 

11106.  You  are  rather  pressing  now  for  some  standard 
limit  to  be  fixed.  I  was  inquiring  ratber  with  a  view  to 
its  being  excluded  altogether,  and  I  rather  gather  thai!: 
in  your  trade  you  think  that  is  almost  an  impassibility  ? 
— ^At  present  it  is  an  impossiibility  for  any  mafliufacturer 
to  guarantee  any  article,  I  do  not  care  what  it  i#,  free 
from  areenic  in  the  chemical  sense.  Such  a  thing  does 
not  exist. 

11107.  To  go  back  again  for  one  moment  to  the  prac- 
tical working  oif  analyses,  it  appears  to  me  that  if  your 
material  is  analysed,  and  is  found  fii&e  from  arsenic 
when  you  commenioe  to  use  it,  itlh^at,  practically  speaking, 
there  is  no  danger  of  any  sensible  amount  of  arsenic 
getting  in  in  the  course  of  manufacture  ? — ^But  there  lies 
the  whole  crux  of  the  quesition  :  what  is  a  sensible  quan- 
tity? You  would  never  get  anything  free  from  arsenic. 
If  .you  say  there  must  be  iiooe,  then  it  is  impossible. 

11108.  Granted  that  we  do  not  get  absoluie  purity, 
surely  what  I  siay  is  the  oaae,  that  so  long  as  you  take 

care  that  youa'  auateiials  are  free  from  arsenic  ? — 

When  did  I  say  that  they  are  free  from  arsenic  ?  They 
are  never  free. 

11109.  You  have  told  us  that  all  your  sulphuric  acid 
and  all  your  sugar  gives  you  no  more  than  traces  ;  you 
have  told  us  to-day  that  sometimes  .you  find  none? — I 
would  not  say  none — ^praotically  none. 

11110.  You  said  none,   not  practically  none? — I  do 
not  think  I  said  none. 

mil.  Yes,  you  said  that  in  Jamaica  sugar  you  found 
none  ? — ^I  was  speaking  broadly  there  ;  but  in  the  chemi- 
cal sense  you  oannat  say  that  an.ything  is  free  froan 
arsenic  ;  and  that  is  one  reason,  and  mj  main  reason, 
far  saying  in  my  niemorandum  that  I  want  a  limiit  fixed 
where  a  manufaeluuer  can  say  it  i.s  free.  Just  at  present 
no  man  can  say  it  is  free. 

11112.  You  think  that  a  limit  of  1  in  500,000  need  not 
be  exceeded  ? — In  acids,  do  you  mean — in  sulphuric 
acid  ? 

11113.  In  youi  finished  article? — Oeitainly  not. 

11114.  One  in  a  million,  perhaps  ? — Yes  ;  I  never  do 
exceed  it,  but  T  want  a  broad,  wide  limit,  so  as  to  avoid 
the  necessity  of  having  to  test  everything.  - 

11115.  But  my  point  now  is  that  I  should  like  to  know 
what  you,  as  a  jjractical  manufacturer,  think  would  be  a 
working  limit.  T\^uld  one  in  two  millionis  be  praotic- 
ahle  ;  or  would  one  in  one  million  be  impiacticalde  ? — 
One  in  one  million  woukl  be  practicable,  I  think,  for 
golden  syi'up — italking  of  that  only.  One  in  one  million 
is  quite  practicable,  but  still  I  think  it  would  compel  me 
to  analyse  ever_ythiing.  I  never  have  got  anything  ap- 
proaching that  in  my  syrups  ;  but  still,  if  that  were  the 
law  that  that  limit  must  not  be  exceeded,  to  protect 
myself  I  must  analyse  everyithing. 

11116.  Then  at  the  present  time  you  do  not  analyse 
everything  ? — We  analyse  a  great  many  here  and  'tliere, 
buit  we  do  not  aaalyse  everything. 
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Lylc.      11117.  Do  yx>u  aaialyse  all  your  finisihed  products? — 
We  analyse  a  great  many  of  them,  not  all  of  them.  We 
1902.  take  surprise  tests  here  and  there,  just  at  odd  intervals, 
and  test  tlioise. 

11118.  I  suppose  that  before  this  arsenic  scare — that 
is  to  say,  previous  to  the  last  two  or  three  years — ^the 
main  object  of  the  chemist  you  kept  was  to  see  tJiat  you 
produced  a  good  finished  article  rather  than  to  examine 
your  materials  ? — ^Botih.  We  buy  all  sugar  upon  analy- 
sis, and  we  therefore  had  a  large  staff.  All  the  sugar 
trade  is  dome  upon  analysis. 

11119.  Bu*  that  is  an  analysis  for  the  quality  of  the 
sugar? — ^Yes,  but  that  oompeMed  us  to  keep  a  chemist. 
When  we  did  that,  we  also  supervised  all  our  depart- 
ments with  cllieniists,  and  we  supervised  all  the  acids, 
and  so  on,  thait  we  bought. 

11120.  The  commercial  ohemiLstis,  if  I  may  use  such  a 
term — ^t'hat  is  to  say,  the  cheanists  employed  by  com- 
mei-cial  firms  for  their  various  purposes — ^although  most 
ctomp'eitetnt  chemists  for  tho-se  purposes,  are  not  very 
cianipeteiLt  chemists  very  often  for  analytical  purposes, 
are  they  1 — I  can  only  speak  for  my  heatl  man.  He  is 
a  Baciielor  of  Science. 

11121.  We  understand  a  little  behind  tliat.  The 
i-homist  who  is  engaged  in  OHe  particular  line  of  re- 
search, such  as  the  commercial  value  of  materials,  doe? 
not  have  his  mind  directed  to  the  analysis  of  impurities 
in  the  same  way  as  a  chemist  who  is  employed  rather 
in  analysing  materials  for  impurities? — I  differ  from 
you.  I  possess  a  fair  amount  of  chemical  knowledge 
myself,  and  from  the  very  beginning,  when  we  began 
to  use  acid,  I  consulted  my  chemist  and  said  :  "  Now, 
before  we  use  sulphuric  acid  what  must  we  watch  for  ?  " 
He  naturally  said :  "  We  must  look  for  arsenic,"  and 
we  did  look  for  arsenic.  We  looked  for  lead  ;  in  fact, 
we  loolced  for  every  possible  contamination.  We  have 
examined,  not  once,  but  a  hundred  times,  all  round 
for  all  other  things  besides  arsenic.  We  have  \iy  no 
means  confined  our  attention  to  ai'senic  ;  we  looked 
for  everything  that  was  likely  to  be  injurious. 

11122.  That  is  a  very  wide  term — that  you  looked 
for  everything  ;  you  looked  for  the  likely  things  ? — 
We  know  we  are  doing  a  process  that  might  bring  in 
t'uch  contaminations. 

11123.  Any  chemist  would  know  that  if  he  is  using 
sul^ih'uric  acid  he  would  be  likely  to  meet  with  leiad 
and  arsenic  ? — Yes. 

11124.  Did  you  look  for  anything  else?- — Yes,  I  have 
searched  again  and  again  for  all  the  different  metals. 

11125.  Before  this  scare  ? — Yes,  long  before  that. 

11126.  Before  this  Commission  sat  did  you  ever  look 
for  selenium  ? — No*. 

11127.  Can  you  tell  me  of  anything  that  you  looked 
for  besides  lead  and  arsenic? — Yes.  I  have  looked  for 
oxalic  acid  and  copper — at  the  moment  that  is  all  I 
can  think  of.  We  looked  more  to  acids  attacking  our 
vessels  than  anything  else.  We  have  looked  for  zinc. 
Then  when  we  knew  there  were  special  jjrocesses  going 
on  on  thei  Continent  we  have  looked  for  traces  of  these 
special  things.    We  have  also  looked  for  barium. 

11128.  {Dr.  Whitrlcgge.)  J  suppose  you  make  all 
tlitse  analyses  for  two  objects  generally,  for  the  safety 
of  the  public  and  for  the  reputation  of  vour  firm  ? — 
Yos. 

11129.  Would  you  think  it  safe  to  rely  upon  analysis 
i)f  tlic  final  inoduct  only,  without  attemipting  any  check 
analysis  of  the  ingredients  ? — As  a  matter  of  fact,  we 
begin  by  ascertaining  that  our  ingredients  are  safe 
first. 

11130.  I  follow  that  ;  but  do  you  regard  it  as  essen- 
mI'c-     ti'il  to  look  at  the  ingredients  as  well  as  the  finished 

li'ioduce? — If  one  carefully  looked  at  the  finished  pro- 
duct that  would  be  sufficient,  I  think  ;  but  I  tliink  it 
would  be  the  wrong  end  to  begin  upon,  because  if  you 
found  your  product  was  bad  you  would  not  let  it  go 
out  upon  the  market.    Prevention  is  better  than  cure. 

11131.  In  your  own  interests  it  is  better  to  look  at 
the  ingredients  ? — Yes. 

11132.  Are  your  books  kept  in  such  a  way  that  if  by 
some  mischance  the  check  analyses  made  by  your 
I'liemist  were  omitted,  and  if  it  were  found  that  your 
finished  product  contained  a  considerable  quantity  of 

*  Since  giving  this  answer  my  chemist  has  recalled  to  iiie 
that  he  did  search  specially  for  selenium,  but  found  none. 


arsenic,  you  could  bring  that  home  to  a  particular  lot  J/;-.  C.  Lylc. 

of  sulphuric  acid  and  to  a  particular  guarantee  that  it   

was  made  with  brimstone  acid  ? — We  could  do  that  21  Nov.  1902. 

now,  to  a  particular  lot,  but  we  could  not  always  have   

done  it. 

11133.  The  system  you  now  use  would  enable  you 
to  identify,  in  the  event  of  any  mischance  in  the  finished 
pr-oduct,  the  particular  lot  of  ingredients  that  it  was 
made  from  ? — Yes. 

11134.  What  would  be  your  position  in  regard  to  the  .  . 
vendor  of  the  acid  if  you  had  a  complaint  from  your 
customers  that  arsenic  had  been  found  ?    I  am  assum- 
ing now  that  it  missed  detection  in  the  tests — I  do 

not  say  it  is  possible — I  am  putting  a.  hypothetical 
case  to  you.  I  am  assuming  that  if  a  particular  lot  of 
golden  syrup  containing  arsenic  were  sent  out,  you 
would  be  able  to  identify  it  with  the  particular  lot  of 
acid.  What  would  your  position  be  in  relation  to  the 
vendor  of  that  acid  ?■ — I  think  I  should  have  a  claim 
upon  him — I  should  expect  that  I  had.  It  is  more  a 
legal  question,  whicli  I  am  happy  to  say  has  novel 
cropped  up. 

11135.  I  only  wanted  to  know  your  opinion.     Yciu  EfTect  of 
tliink  that  the  guarantee  amounts  to  something  more  guarantee 
•  baa  the  jKJwer  of  returning  the  acid  if  it  docs  not  with  acid, 
comply  with  that  guaraaitee  ? — Yes,  I  think  he  is  liable 

for  the  consequences. 

11136.  Do  you  consider  that  the  system  of  check 
analyses  is  equally  necessary  in  small  works  ? — - 
Certainly. 

11137.  Is  there  any  difficulty  in  carrying  it  out  in 
small  works  which  does  not  arise  in  the  case  a  large 
firm  like  yours  ? — Only  the  expense. 

11138.  Is  tlie  expense  greater  relatively? — I  should 
say  it  would  be,  decidedly. 

11139.  Are  their  consignments  fewer  or  smaller  ? — 
The  consignments  would  be  smaller,  and  then  a  small 
works  naturally  could  not  maintain  a  large  staff  of 
..diemists  so  well. 

11140.  There  would  be  other  work  for  the  expert 
chemist  to  do  in  addition  to  that  ? — Yes,  there  would 
be  such  things  to  do  in  our  case  that  there  would  not 
be  in  small  works. 

11141.  You  told  us  that  an  inspector  visitetl  your  Question  of 
works  occasionally  and  took  samples  which  were  tested  official  in- 
for  arsenic.    Can  you  tell   us  whether  that  was  an  spection  of 
inspector  of  the  Board  of  Inland  Revenue  ?— I  think  it  fi^ctory- 

is  an  Excise  inspector — yes,   it  is   from   the  Excise 
authorities. 

11142.  I  suppose  your  works  are  never  visited  by  the 
inspectors  of  the  local  authority,  the  District  Council  ? 
■ — With  regard  to  this  question? 

11143.  In  any  respect? — Only  if  we  arc  putting  up 
new  buildings.  They  supervise  the  erection  of  new 
buildings. 

11144.  You  are  never  visited  for  the  purpose  of  the 
Sale  of  Food  and  Drugs  Act  ? — No,  I  have  never  seen 
ihem. 

11145.  Would  you  consider  it  inconvenient  if  powers 
were  given  to  local  authorities  to  visit  manufactories 
of  food  products  and  take  samples? — It  would  be  i:') 
great  inconvenience  if  he  simply  limited  himst-lf  In 
taking  samples. 

11146.  You  would  not  object  to  that  ? — I  would  wn 
like  it.  I  liave  nothing  to  hide.  When  I  say  that  wo 
are  never  visited  for  that  purpose,  I  know,  of  course 
that  samples  are  bought  in  grocers'  shops. 

11147.  I  am  asking  you  whether  you  think  it  would 
be  inconvenient  that  the  oflicers  of  the  local  authority 
who  now  have  power  under  the  Sale  of  Food  and  DruL^> 
Act  to  buy  samples  in  shops,  should  have  the  same 
power  to  test  the  articles  which  are  in  bulk  at  tin' 
manufactories  ? — No,  I  would  not  look  upon  it  as  a 
great  inconvenience,  but  I  would  be  rather  averse  to 
it  all  the  same. 

11148.  You  have  mentioned  chloride  of  tin.    Is  that  Use  of 
substance  used  in  your  works  ? — No.  chloride 

11149.  Can  you  tell  us  in  what  sort  of  proportion  it  ^^iyy\.^"u„g 
is  used  ?— No,  I  could  only  give  you  a  very  rough  guess  = 
— it  would  be  little  more  than  a  guess  from  memory, 

because  we  never  have  used  it. 

11150.  Is  it  used  to  stain  the  sugar,  or  what?— They 
strive  to  get  a  yellow  colour,  a  bloom,  as  they  call  it, 
and  that  is  obtained  by  adding  the  tin  to  the  stigar. 
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^fr.  C.  Lyle.      11151.  Is   tli£   tin  removed  afterwards  ? — It  pjisses 
— —        through  in  the  centrifugal  maxjhine,  and  goes  into  the 
•21  No\-.  1902.  syrups. 

11152.  And  remains  in  the  syrups? — Yes. 

11153.  And  no  steps  are  taken  to  remove  it  from  the 
syrups? — Finally  these  are  molasses,  which  are  dis- 
tilled into  rum. 

11154.  There  is  one  figure^  given  in  your  memorandum 
which  I  think  is  rather  important.  You  say :  "  This 
test  reveals  the  presence  of  one  part  of  arsenic  in 
1,000,000,  and  no  sulphuric  acid  was  ever  used  which 
showed  more  than  one  part  in  500,000.  As  we  use 
only  one  per  cent,  of  acid  to  sugar,  our  very  worst 
case  would  not  therefore  show  more  than  l-7142nd 
of  a  grain  per  lb.  from  this  soui'ce."  I  do  not  want 
to  go  over  tlie  ground  again,  but  I  understand  you  to 
say  that  although  from  your  sulphuric  acid,  which  you 
regard  as  an  important  point  of  danger,  and  which  you 
take  every  means  to  safeguard,  you  get  not  more  tlian 
l-7142nd  of  a  grain  per  lb.,  still  you  tliink  that  for  the 
finished  product  a  standard  of  l-140th  would  be  too 
rigid,  having  regaixl  to  other  possibilities? — Not  that 
I  think  it  will  be  there.  1  have  never,  as  I  have  said, 
seen  anything  like  l-140th  iji  the  hnished  product, 
hut  1  tliink  if  you  make  a  limit,  particularly  if  it  is 
lo  be  a  ponal  limit,  it  would  compel  analysis  of  every- 
thing. 


11155.  Uf  every  hnal  product  ? — ^Yes,  before  we  sent  it 
out. 

11156.  (CViairinan.)  1  suppose  you  are  strongly  of 
opinion,  that  the  precautions  which  you  use  are  neces- 
sary, generally  speaking,  for  the  trade? — Yes. 

11157.  Do  you  mot  think  that  there  should  be  a 
careful  analysis  of  each  ingredient  used,  and  of  the 
finished  product,  not  only  for  trade  purposes  to  secure 
you  against  loss  after  you  have  prepared  a  material, 
but  for  the  safety  of  the  consumer  ? — Not  necessarily  of 
the  finished  product.  I  do  not  analyse  every  finished 
product  ;  I  do  it,  as  I  have  said,  occasionally  here  and 
there  ;  but  that  is  what  I  want  to  avoid  having  to  do. 

11158.  You  think  security  is  best  obtained  by  analys- 
ing at  the  initial  stage  of  the  manufacture,  and  dealing 
with  each  ingredient? — Yes. 

11159.  Will  you  kindly  tell  us,  roughly  speaking, 
how  many  chemists  are  constantly  employed  in 
your  business? — ^We  must  have  a  staff  of  from  25  to 
30.  When  I  talk  of  chemists,  I  ought  to  say  that  we 
have,  for  instance,  one  laboratory  that  is  worked  by 
girls.  Tlioy,  of  course,  are  not  trained  ciiemists  ;  tlicy 
are  trained  to  that  special  department  and  to  the  routine 
work. 

11160.  But  they  are  part  of  the  analytical  staff  in  a 
sense  ? — Yes  ;  we  have  an  analytical  staff  of  from  25 
to  30. 


Mr.  a  Lyk. 
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Mr.  R.  Howell,  called  ;  and  Examined. 


;)^,,  11161.  (Oliuiriiuia.)  1  believe  you  represent  a  London 

H.  HoirrfJ.    film,  do  you  not? — Yes,  Messrs.  Stevenson  and  Howell. 

11162.  Are  you  as  large  as  any  firm  in  your  line  of 
business  ? — Very  nearly  as  large  as  any  ;  perhaps  there 
is  one  larger  than  ourselves. 

Chemi'-als  11163.  Is  the  chief  bulk  of  your  business  done  for 

for  food.and  food  puiijoses  or  for  chemical  and  drugs  ?— The  chief 
draKP"!'"  bulk  of  our  business  is  for  food  purposes — indirectly 
poses.  for  food  purposes.    Our  business  lies  very  largely  with 

mineral  water  manufacturers  and  wholesale  confec- 
tioners, supplying  such  things  as  essences,  citric  and 
tartaric  acid's — which  we  do  not  manufacture,  but  which 
we  deal  in  very  largely — and  essential  oils. 

11164.  You  not  only  manufacture,  but  you  purchase 
to  sell  again? — Yes.  We  manufacture  principally 
essences  and  essential  oils. 

11165.  You  deal  with  a  variety  of  chemical  sub- 
stances which  are  liable  to  contain  arsenic  in  an  impure 
state? — ^Yes — ^which  were  liable,  I  should  say  rather 
than  are  liable.  I  should  think  there  is  a  good  deal  of 
difference  in  the  last  12  months. 

Greater  pro-       11166.  Has  the  difference  in  the  last  12  months  arisen 
cautions         un  account  of  extra  precautions  taken  since  the  occur- 
agaiust  ar-      rence  in  Manchester  ? — Yes,  I  think  so  very  largely.  In 
scnic  lately,    tlic  lirst  place,  the  tests  for  arsenic  are  very  much  more 
stringent  than  they  used  to  be,  and  I  think  that  now 
there  is  a  demand  for  ai'senic  free  substances,  the  manu- 
facturers of  such  substances  have  found  themselves 
fully  equal  to  fulfil  that  demand. 

11167.  I  sujjpose  you  deal  in  jdiosphoric  acid  ? — I 
cannot  say  that  wc  do  not  deal  in  phosphoric  acid, 
because  we  do,  but  we  do  not  su^^xjly  it  for  dietetic 
purposes.  If  a  man  wants  to  use  phosphoric  acid  for 
acidifying  lemonade  or  aerated  waters,  we  decline  to  sup- 
ply hitii,  and  always  have,  not  because  we  were  afraid  of 
its  containing  arsenic,  but  because  we  consider  that  the 
proper  acidifying  agent  or  material  for  aerated  waters, 
and  for  other  waters,  is  natural  fruit  acid. 

11168.  You  thiidi  the  process  is  wrong  ? — I  may  say 
that  citric  and  tartaric  acids  are  the  acids  whieh  are 
generally  used  for  the  purposes. 

11169.  Do  you  supjjly  phosphates  of  soda  and  other 
pliospliales  '! — Phosphate  of  soda  to  a  very  small  extent ; 
1  should  hardly  like  to  Sciy  that  wu  supplied  that  for 
dietetic  pm-poses. 

11170.  Boric  acid  /- — That  is  supplied  as  a  preserva- 
tive generally. 

11171.  Sulphuric  acid  r'— That  is  ased  for  generating 
carbonic  acid  gas. 

11172.  Tartaric  acid  ? — That  is  used  for  various  pur- 
poses, cliiefly  as  an  acidifying  agent  in  aerated  waters 
and  confectionery. 


Mr. 
It.  Hoiiell. 

No  know- 
ledge of 
purposB  fur 
whicli  con- 
fectioners 
use  glyceriim. 


11173-  And  glycerine  ? — With  regard  to  glycerine,  until 
I  had  some  conversation  with  Mr.  Hammond  Smith 
I  was  under  the  impression  that  glycerine  was  not  used 
to  any  very  great  extent  in  confectionery,  but  lie  has 
told  me  that  it  is  used  very  largely  in  cake  making  and 
biscuit  making.  We  supply  it  to  confectioners  ;  they 
do  not  tell  us  what  they  are  using  it  for,  but  I  presume 
they  use  it  for  that  purpose.  As  a  rule,  when  any  firm 
of  confectioners  use  anytliing  special  in  that  way  they 
keep  it  to  themselves  ;  they  are  not  anxious  to  tell 
the  people  who  supply  them  with  it  what  they  use  it 
for. 

11174.  You  were  not  generally  aware  as  a  trader, 
that  it  was  used  for  this  purpose  until  Mr.  Hammond 
Smith  informed  you? — No.  I  think  I  may  say  that  I 
was  not  aware  what  they  used  it  for.  I  do  not  know 
that  I  ever  gave  the  matter  serious  consideration.  With 
us  it  is  not  a  very  big  article ;  we  do  not  sell  large 
quantities  to  confectioners. 

11175.  Do  you  take  any  steps  with  regard  to  these  Nature  of 
various  substances  to  secure  their  freedom  from  arsenic  ?  precaution?, 
— Yes.    In  the  first  place  we  get  guarantees  from  the 
manufacturers,  and,  in  the  second  place,  we  never 

make  a  contract  on  a  sample  for  the  supply  of  such  an 
article  as  glycerine  without  submitting  it  for  analysis 
to  the  firm  of  Helbing  and  Passmore,  whom  you  may 
know.  We  do  not  even  trust  to  our  own  chemisit-  If 
we  make  a  contract  we  send  a  sample  of  everything 
round  to  this  firm  of  analysts,  with  whom  we  have  an 
arrangement,  and  they  make  an  exEimination,  and  hand 
us  a  certificate. 

11176.  When  you  purchase  any  ingredients  of  this 
type,  or  when  those  who  purchase  from  you  do  so,  you 
take  a  sample  out  of  tlie  lot  that  is  sent  to  you,  and 
have  it  tested? — First  of  all  we  have  that  sample  sub- 
mitted. The  makers,  or  the  agents,  or  whoever  it  may 
be,  that  are  selling  to  us  submit  a  sample  to  ua,  which 
represents  the  bulk. 

11177.  In  the  same  way  they  forward  you  a  sanijile  of 
the  material? — That  is  so. 

11178.  Then  the  i^rofessional  gentlemen  supply  you  Tests  maile 
with  a  report  as  to  whether  it  is  free  from  arsenic  or  not  ?  by  firm. 
— Yes. 

11179.  That  is  the  way  you  conduct  your  business? — 
Yes. 

11180.  When  you  talk  of  chemists,  are  they  analytical 
chemists,  or  chemists  with  whom  you  are  trading 
generally? — ^They  are  chemists  engaged  in  conducting 
manufacturing  operations  in  our  place,  and  others  who 
are  making  investigations  with  a  view  to  finding  out 
any  improvements  or  anything  new  in  our  line  of 
business. 

lliBl.  You  mentioned  whom  you  relied  on  to  test  ia 
regard  to  freedom  from  arsenic ;  but  in  addition  to  that 
is  there  in  any  sense  an  analytical  staff  at  your  works  .P— 
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Oocfisionally  wo  rely  upon  our  staff  of  nliomists  for 
vrl).    examinatioTis,  not  particularly  with  regard  to  arsouio, 
but  with  regard  to  lead  in  citric  acid  and  tartaric  acid, 
1902.  etc. 

11182.  And  with  regard  to  experiments  connected 
with  the  trade? — ^Yes.  But  they  are  in  no  way  safe- 
guards to  us.  We  do  not  regard  them  as  safeguard.s  to 
us  for  the  purity  of  the  goods.  We  regard  Helbing  and 
Pas,smore  in  that  light — the  analysts  that  we  employ. 

11183.  Your  sole  reliance  is  on  that  one  analysis  in 
each  case  of  a  sample? — Are  you  .speaking  about  the 
glycerine  ? 

11184.  Ye»s  ? — With  regard  to  glycerine,  I  should  say 
we  get  t'he  guarantee  from  the  manufacturers  in  the  first 
place,  which  is  a  certain  amount  of  .safeguard  ;  then  in 
addition  to  that  we  submit  the  snmple  to  Helbing  and 
Passmore. 

11185.  But  you  rely  in  regard  to  all  the.se  substances 
more  on  your  analytical  te.st  than  you  rely  on  a 
guarantee  ? — Yes,  certainly.  I  should  mention  .specifi- 
f-ally  three  articles — glycerine,  sulphuric  acid,  and  glu- 
cose— which  are  the  only  three  articles  that  I  can  iind 
that  we  deal  in  that  are  likely  to  be  really  injurious, 
which  are  actually  used  as  articles  of  food.  It  seems  to 
ine  there  i.s  a  good  deal  of  difference  between  articles 
used  for  food  purposes  and  articles  not  used  for  food 
])urpose.s. 

11186.  Could  you  tell  the  Commission  of  any  case  in 
which  you  have  given  up  trading  with  any  particular  firm 
with  which  you  had  been  dealing  in  any  of  thetse  sub- 
stances, such  as  .sulphuric  acid,  tartaric  acid,  or  citric 
acid,  on  account  of  the  detection  of  arsenic  ? — No. 

11187.  How  many  years  have  you  been  in  this  busi- 
ness ?— Since  1881. 

11188.  And  during  that  time,  apart  altogether  from 
the  occurrence  at  ^lancliester  tlirough  the  arsenical 
poi.soning  of  beer,  have  you  had  any  cause  for  alarm  on, 
analyses  ? — Never. 

11189.  I  mean  alarm,  of  course,  in  regard  to  the  quan- 
tity of  arsenic  found  in  any  substance? — No,  never. 

of  11190.  Has  your  firm  ever  adopted  anything  like  a 

isible  limit  of  arsenic  which  you  would  consider  admissible  or 
in  otherwise  for  food  purposes  ? — You  could  not  compare  a 
limit  of  arsenic  in  boracic  acid  or  metasulphite  of  potash, 
nces.  which  iis  largely  used  in  brewing,  and  a  limit  of  arsenic 
in  glucose.  There  is  no  comparison  between  the  two 
that  I  can  see.  For  instance,  we  will  say  for  the  sake 
of  argument  that  we  find  metasulphite  of  potash  con- 
tains l-12th  of  a  grain  of  arsenic  to  the  pound,  which  is 
a  large  proportion.  Tln-ee  ounces  of  that  metasulphite 
of  potash  are  used  to  tlie  barrel  of  beer.  That  means  in 
actual  figure.s — I  have  not  the  figures  in  my  head — 
something  like  1-26, 000th  part  of  a  grain  of  arsenic  to 
the  pint  of  beer,  which  is  less  than  the  Gutzeit  or  the 
Marsh  test  can  detect.  That  lias  always  seemed  to  mt^ 
to  be  a  very  important  point  in  connection  with  chemi- 
cals as  applied  to  foods  or  drinks,  so  that  we  really  find 
it  rather  difhcult  to  establish  a  standard.  The  only 
standard  that  I  know  of  is  the  B.P.  standard,  which, 
curiously  enough,  is  only  actually  fixed  in  glycerine.  In 
glycerine  I  believe  the  Gutzeit  test  is  applied,  auc>  that 
really  fixes,  according  io  our  calcidations,  the  limit  of 
arsenic  in  glycerine  at  about  l-200th  part  of  a  grain  to 
the  pound. 

11191.  You  wish  to  make  a  Aind  of  proportion  sum 
of  it — that  where  the  quantity  of  a  material  which  is 
u.sed  in  the  food  is  infinitesimal  compared  with  others, 
that  in  that  case  yon  would  allow  with  perfect  confidence 
a  larger  amount  of  arsenic  ? — I  would  not,  because  I  have 
never  come  across  a  sample  of  metaisulphite  of  potash 
containing  that  proportion  of  arsenic,  and  if  it  did  we 
should  have  re,jected  it.  We  would  reject  boracic  acid 
containing  that  proportion  of  arsenic.  At  the  same  time 
it  seems  to  me  that  u])  to  l-12th  of  a  L;rain  it  really  is 
not  very  material. 

11192.  Still,  you  would  allow  that  what  we  should 
endeavour  to  obtain  would  be  that  every  ingredient 
that  is  used,  either  in  your  trade  or  in  afiy  other,  should 
be  as  free  from  arsenic  as  possible? — Most  certainly. 

11193.  The  point  you  have  urged  was  merely  inciden- 
tal, was  it  not? — -Yes.  I  do'  not  wish  to  urge  any  point 
which  means  that  arsenic  should  be  passed  in  any  way 
at  all.  I  do  not  think  it  should  be  ;  I  do  not  think  it  is 
necessary.  I  think  that  if  a  fixed  limit  of  arsenic  is 
insist'ed  upon  that  it  is  easily  arrived  at. 


11194.  You  were  rather  urging  this — that  there  was  yj/;.. 

a  degree  of  danger  in   a  much  larger  sense  in  one    7'.  Ilou-ell. 

chemical  than  in  another? — Yes;  you  would  not  com-   

pare  glycerine,  which  is  used  more  or  less*  as  an  article  21  Nov.  1SK)2. 

of  food,  I  believe,  in  biscuits  and  cakes,  and  also  is  very   

often  given  to  children  as  medicine  in  equal  parts  with 
honey,  with  such  things  as  boric  acid,  metasulphites, 
and  sulphites  generally  which  are  used  in  breweries. 

11195.  Are  you  often  asked  by  your  customers  for  a  (Juaiantee* 
guarantee,  or  do  you  give  a  guarantee  without  being  .riven'  to  eus- 
asked?- — We  never  give  a  guarantee  without  being  asked,  toniers.  if 
but  we  give  guarantees  for  those  who  ask  for  them.  We  asked  for. 
are  asked  for  guarantees  for  all  sorts  of  absurd  Ihing^i, 

which,  of  course,  we  are  able  to  give. 

11196.  What  special  form  do  these  guarantees  take  ? — 
finaranteed  free  from  arsenic. 

11197.  Not  free  from  any  deleterious  substance  ? — The 
citric  and  tartaric  acids  are  guaranteed  comnTercially 
free  from  lead. 

11198.  Do  you  usually  sell  to  middlemen  ? — No,  we  .sell 
generally  direct  to  the  manufacturers — very  seldom  to 
the  middlemen  at  all. 

11199.  And  you  know  generally  for  what  specific  pur- 
pose your  chemicals  are  required? — Yes,  as  a  rule  we 
know.  We  give  recipes  with  most  of  the  things  to  show 
tile  manufacturer  how  they  are  to  be  used  in  the  case  of 
essences  and  citric  and  tartaric  acids. 

11200.  Do  you  happen  to  know  of  any  instance  where  Chemical 
chemical  substances  liable  to  contain  arsenic,  such  a.s.  substances 
phosphoric  acid,  are  sold  under  special  trade  names? —  liable  to  be 
Yes,  a  great  many.  arsenical  sol.l 

-.-.r^r,^     «    T  .,'     ,1  1  .1,1  under  niis- 

11201.  And  thus  the  purchaser  might  h.ave  a.  wrong  leadiu" 
idea  given  him  of  the  nature  of  the. substances  he  is  riame:^? 
Using.    Can  you  give  us  any  information  with  regard  to  ,.  .. 
dial   floint  ? — I  think  therr  are  any  number  of  cases. 

For  instance,  there  is  "  phospho-citric  acid,"  which  is 
sold  to  mineral-water  makers.  I  do  not  know  that  that 
is  a  misleading  name  altogether,  because  it  consists  of 
about  96  per  cent,  of  phosphoric  acid  and  about  4  per 
cent,  of  citric  acid.  Then  there  is  another  acid  which 
is  sold  in  Manchester  called  "  liquid  tartaric  acid," 
which,  I  believe,  contains  no  tartaric  acid  at  all,  or,  if 
so,  only  the  same  proportion  as  the  citric  acid  in 
"  pho.spho- citric  "  acid.  Then  there  are  such  things  as 
"  cremaline  "  and  ''  cream  of  tartar  substitute  " — any 
number  of  them.  There  is  scarcely  a  house  in  the  trade 
that  has  not  fallen  more  or  less  into  the  temptation  of 
making  extra  profit  by  selling  these  substitutes.  There 
is  another  substitute  which  is  largely  used  as  a  substitute 
for  cream  of  tartar,  bisulphate  of  potash. 

11202.  Can  you  point  to  any  remedy  for  this  state  of 
things? — Yes;  make  it  illegal  to  sell  a  chemical  sub- 
stance under  a  wrong  name — any  article  sold  for  food 
under  a  wrong  name  or  designation.  The  buj'er  does 
not  know  what  it  i.s — the  buyer  hardly  knows  what 
cream  of  tartar  means. 

11203.  I  have  yom-  catalogue  here.   What  is  the  mean-  Form  of 
ing  of  the  analysts'  statement  on  p.  32  when  he  speaks  i^uaran(pe 

of  colours  as  being  "  perfectly  harmless  for  confectionery  witli  cnlours. 

and  for  articles  of  food  " — does  that  refer  to  absence 

from  arsenic  ? — That  is  'Sir.  William  .Jago's  reiwrt  you 

are  referring  to,  I  presume?    That  refers  to  freedom 

from  arsenic.    It  is  his  opinion  that  these  colours  are 

suitable  for  dietetic  purposes. 

11204.  Does  this  statement  applj^  to  mineral  colours 
such  as  bole  armenia,  which  we  found  contained  up  to 
1  grain  of  arsenic  per  pound  ? — No ;  it  applies  particu- 
larly to  the  colours  which  are  enumerated  in  that  list. 

11205.  Only  to  thase? — Yes,  practically  to  the  series 
of  andine  colours  which  are  sold.  Though  aniline 
colours  used  to  contain  a  considerable  proportion  of 
arsenic  10  years  ago,  one  never,  or  very  rarely,  meets 
with  arsenic  at  all  in  aniline  colours  at  the  present  day, 
becarise  the  processes  have  improved  so  much. 

11206.  There  has  been  a  great  improvement  as  regards 
the  preparation  of  all  these  dyes  ? — Yes,  a  very  great 
improvement. 

11207.  (.S'/r  William  CInirch.)  I  should  like  to  ask 
some  questions  about  these  aniline  colours,  because  I 
am  under  the  impression  that  many  of  the  aniline  dyes 
are  injurious,  quite  apart  from  their  containing  arsenic? 
-  -Yes,  that  is  what  the  certiticate  particularly  applies  to. 

11208.  "  For  any  aniline  colours  such  as  are  certified 
harraJeisis  "  ? — Yes. 
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11209.  TliPi-oforo  vonrs  arc  f-uHmittod  to  Mv.  Jajio,  so 
(h;it  llio  public  may  bo  protect od  from  any  whirh  aro 
likely  to  be  hurtfur:-— Exactly. 

11210.  I  imagine  from  yoiir  list  that  you  supply 
brewers  on  a  large  scale? — Not  on  a  large  scale ;  we  do 
supply  bi-ewers,  but  it  is  a  very  minor  branch  of  our 
business. 

11211.  You  are  not  yourselves  manufacturers  of  tar- 
taric acid  ? — No,  we  are  not. 

11212.  You  buy  your  tartaric  acid,  I  understand,  on 
guarantees? — Yes,  we  buy  our  tartaric  acid  on  guaran- 
tees. We  buy  the  best  tartaric  acid  that  we  know  of. 
As  a  matter  "of  fact,  we  deal  for  tartaric  acid  and 
citric  acid  with  a  firm  you  will  know  very  well.  .John 
lieunett  Lawes. 

11213.  They  are  the  largest  makers? — Yes. 

11214.  As  far  as  tartaric  acid  goes,  you  are  middle- 
men ?  Yes,  as  far  as  a  great  many  of  those  things  are 
concerned. 

11215.  Do  you  analyse  it  before  you  send  it  out  your- 
selves?— We  "are  constantly  sending  it  over  to  Helbing 
and  Passmore  for  examination,  and  other  diiferent 
makes  of  tartaric  acid  and  citric  acid,  both  for  our  own 
and  for  our  ciistomers'  protection. 

11216.  With  regard  to  citric  acid,  the  same  remark 
ap])lie6 — you  are  not  manufacturers  ? — No,  we  are  not 
manufacturers. 

11217.  In  the  same  way'  you  test  that  before  you  send 
it  out  again  ? — I  do  not  mean  that  we  are  always  testing 
citric  acid  for  arsenic.  We  cannot  do  that.  We  rely  to 
a  very  great  extent  upon  Messrs.  Lawes'  guarantee,  and 
upon  their  reputation. 

11218.  Have  you  often  had  to  reject  any  tartaric 
ftcid  ? — Not  from  Lawes,  but  we  have  had  to  reject 


11230.  (7^/.  TJ'hUi'lrfjtir.)  For  the  most  part  you  buy 
and  sell,  do  ynu  not? — Yes,  as  far  as  articles  likely  to 
contain  arsenic  are  concerned. 


Mr. 
n.  Howell. 
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Tartaric  acid 
rejected.  Imt 

on  account  of  tartaric  acid  on  account  of  its  containing  lead. 


lead. 


Purity 
attain  ablcj. 


11219.  But  not  ai-senic? — Not  arsenic,  never.  I  think 
I  may  safely  ,say  that  we  have  never  found  arsenic  in 
either  tartaric  acid  or  citric  acid. 

11220.  What  quantity  would  have  caused  you  to  reject 
a  consignment  of  tartaric  or  citric  acid  containing 
arsenic  ? — ^It  is  rather  difficult  for  me  to  say. 

11221.  Do  you  pass  it  if  it  contains  any  lead  ? — 
I  have  never  seen  a  tartaric  acid  or  citric  acid 
which  is  chemically  free  from  lead,  but  so  long  as  it 
l^asses  the  British  Pharmacopceia  test  we  consider  we 
are  safe  in  sending  it  out.  Tbe  British  Pharmacopceia 
i.s  ratiher  like  the  family  Bible  to  the  manufacturing 
chemist  :  I  do  not  know  whether  it  is  as  reliable. 

11222.  You  do  not  sell  large  quantities  of  boric  acid  ? 
— No,  not  large  quantities,  but  we  sell  a  reasonable 
amount. 

11223.  With  regard  to  the  other  borax  preparations 
which  you  sell,  they  are  used  very  largely  as  presei-va- 
tives  in  food,  I  su^ppose? — Yes,  we  sell  a  certain  quantity 
of  them,  but  not  large  quantities. 

11224.  Those  you  make  yourselves  ? — No,  we  do  not 
make  borax  or  boric  acid.  We  buy  them  on  guarantee 
and  analysis. 

11225.  I  suppose  you  do  not  make  glycoline  and  those 
sort  of  tilings  ? — That  is  a  patent  thing,  which  to  a 
great  extent  contains  borax  -I  am  afraid  I  do  not 
know  it  at  all. 

11226.  It  is  a  thing  which  is  largely  sold.  What  is 
the  largest  quantity  of  arsenic  that  you  have  passed  in 
meta-sulphite  of  potash  ?  You  have  told  us  that  you 
did  not  think  l-12th  of  a  grain  in  a  barrel  would  hurt  ?— 
If  it  contained  1-1, 000th  part  of  a  grain  to  the  lb. — that 
is  the  limit  of  detection,  is  it  not,  of  the  Gutzeit  test  or 
the  Marsh  test  ? — we  should  consider  that  was  not  free 
from  arsenic. 

11227.  Then  directly  either  the  Gutzeit  test  or  the 

]\Iarsli  test,  not  the  Marsli-Berzelius  ? — The  Marsh- 

Berzelius,  I  mean. 

11228.  Directly  they  gave  indications  of  arsenic  you 
would  reject  it? — Yes,  most  certainly. 

11229.  Then  it  is  feasible  to  get  it  pure  ?— Yes,  I  think 
it  is  quite  feasible.  It  seems  to  me,  as  a  working  manu- 
facturer or  dealer  or  whatever  I  may  be  in  connection 
with  the  chemical  trade,  that  it  all  liinges  upon  the 
sulphuric  acid,  and  that  now  it  is  quite  easy  to  get 
sulphuric  acid  automatically  free  from  arsenic,  if  one 
may  use  the  term,  with  this  new  process — the  catalytic 
process — the  whole  thing  seems  to  me  to  turn  upon  that. 


I 


11231.  You  make  certain  things,  I  believe? — As  far 
as  the  things  you  gentlemen  are  particularly  interested 
in  are  concerned,  I  .should  say  we  buy  and  sell  most  ot 
them,  as  far  as  those  things  which  are  liable  to  contain 
arsenic  are  concerned. 

11232.  Food  ingredients  generally  ? — Yes. 

11233.  You  store  in  bulk,  I  suppose? — Yes. 

11234.  When  articles  are  stored,  are  they  covered? 
We  have  been  told  that  whatever  precautioiis  may  be 
taken  as  regards  ingredients,  that  arsenic  deposited  by 
soot  from  the  air,  and  so  on,  has  to  be  borne  in  mind 
as  a  material  cause  of  contamination  by  arsenic.  L 
that  your  experience  ?  And  does  your  method  of  storage 
confirm,  that? — I  will  tell  you  wkat  our  method  of 
storage  is.  Such  things  as  boric  acid,  tartaric  acid,  and 
citric  acid  are  put  into  large  standard  casks  with  a 
closely-fitting  cover,  and  supposing  1  cwt.  is  wanted, 
the  cover  i.s  taken  off  and  the  other  cask  in  which  the 
goods  are  to  be  sent  out  is  filled,  and  then  the  cover 
is  put  on  again. 

11235.  Do  you  store  anything  loosely  ? — Well,  of  course 
when  the  contents  of  a  cask  which  may  start  by  holding 
10  cwts.  are  reduced  to  2  cwte.,  it  is  more  or  less, 
loosely  stored. 

11236.  (Chnirmnn.)  But  it  is  still  covered  ?— Yes. 

11236*.  (Dr.  Wliiti'lcggr.)  Have  you  any  experience  in 
that  way  tending  to  show  that  there  is  material  con- 
tamination from  the  air  and  smoke? — No,  no  experience 
whatever. 

11237.  Are  your  works  visited  by  the  Excise  for  any 
purpose? — Yes,  we  have  an  Excise  officer  there  almost 
daily. 

11238.  On  what  footing  does  he  come  to  you? — We 
ship  lai'ge  quantities  of  essences  to  various  parts  of  the 
world — essences  for  making  aerated  waters,  for  flavour- 
ing aerated  waters,  and  confectionery  purposes. 

11239.  It  is  a  question  of  rebate? — Yes,  We  hold 
certain  licenses  from  the  Inland  Revenue — compounders' 
licenses,  and  dealers'  licenses,  and  so  on. 

11240.  But  you  are  not  visited  by  the  officers  of  the 
local  authority — the  District  Council  officers  ? — No,  un- 
less we  make  ourselves  a  nuisance,  or  anything  of  that 
sort. 

11241.  They  do  not  come  to  you  for  the  purpose  of  No  objet'lion 
the  Sale  of  Food  and  Drugs  Act,  and  take  samples  ? —  to  samples 
No.  hewg  taken 

11242.  Would  you  object  to  their  doing  that  ?— Not  s.'' 
iu  the  least. 

11243.  You  said  that  on  ethical  groxmds  you  vvould 
not  supply  phosphoric  acid  to  aerated  water  manufac- 
turers ? — Yes. 

11244.  Do  you  supply  it  for  food  purposes  at  all? — 
We  supply  it,  we  quote  it  in  our  price  list  as  a  matter  of 
fact,  and  I  think  we  make  a  particular  remark.  We 
say,  '■  Phosphoric  acid — concentrated,  commercial,  fre- 
quently sold  imder  various  misleading  names  as  a  sub- 
stitute for  tartaric  and  citric  acids."  We  do  that  so 
that  we  may  let  the  buyers  know  that  these  substitutes 
practically  are  phosphoric  acid.  I  think  we  do  the  same 
thing  with  regard  to  bi-sulj^hate  of  potash,  which  we 
quote  as  "  largely  sold  under  very  misleading  1  itles  as 
a  substitute  for  cream  of  tartar." 

11245.  But  you  do  sell  it  ?— Yes.  With  regard  to 
potash  bi-suliDhate,  I  do  not  think  we  ever  sell  any  at  all. 

11246.  It  goes  to  your  customer,  who  may  use  it  for 
food  ? — We  do  not  know.  Phosphoric  acid  we  sell 
largely  to  chemists  and  druggists,  whose  business  is  very 
varied.  We  do  a  considerable  amount  of  business  with 
blacking  manufacturers  and  ink  manufacturers,  and 
we  do  not  know  in  the  least  what  particular  buyers  are 
coming  for  a  certain  article,  so  we  put  everything  into 
the  list. 

11247.  That  being  so,  what  is  your  practice  with  Tj[„,i,ifaB- 
regard  to  phosphoric  acid?    Is  that  tested  by  your  t„'re,s' 
chemists  for  arsenic  Z — ^No,  as  a  matter  of  fact,  we  rely  ..n.nantee 
upon  the  manufacturers  for  that.  relied  on  m 

11248.  Then  you  obtain  a  guarantee  with  it?— Yes.  '■'"■'^^^ 

11249.  A  guarantee  of  freedom  from  arsenic  ? — I  hap- 
pen to  have  had  two  guarantees  quite  recently  from 
two  manufacturers — absolute  freedom  from  arsenic. 
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11250.  Do  you  sell  Bole  Armenia? — Yes,  we  do 
'•(■//.    quote  it. 

11251.  Can  you  say  whether  you  make  it? — No. 

11252.  It  is  a  natural  product  more  or  less,  is  it 
not  ? — Yes. 

11253.  What  is  your  practice  with  regard  to  arsenic 
;u-  in  that  ? — It  never  occurred  to  me  that  it  contained 
Bole  arsenic,  in  any  way. 

11254.  It  is  not  examined  by  vour  chemist  ? — Not  at 
all.  •  '  ■ 

11255.  I  am  afraid  we  have  had  evidence  tending  zo 
show  that  it  is  necessary  to  look  for  it  ? — We  must  look 
to  that  at  once — that  is  a  drysalter's  article  rather.* 

11256.  Is  aeid  .pJiosphiate  of  lime  one  of  your  articles  ? 
— No,  we  do  not  sell  that  rather  on  principle,  because 
that  is  used  as  a  substitute  for  baking  powder.  We 
sell  ordinary  calcic  phosphate,  but  that  is  more  a 
pliarmacopoeial  article; 

Since  my  attendance  1  have  drawn  a  .sample  of  Arme- 
nian bole  from  our  stock,  and  sent  it  to  Messrs.  Helbing 
and  Passmore  for  analysis.  I  have  since  received  their 
report  that  it  is  quite  free  from  arsenic. 


11257.  And  if  you  sell  that,  it  would  be  examined  for  nr 
arsenic  m  the  ordinary  way  ?— Yes  ;  but  the  demand  for    /.  i/  ' :. ,// 
that  IS  very  small. 

11258.  (Sir  William  Church.)  With  regard  to  phos-  21  Nov.  1002. 

phate  of  soda,  do  you  sell  it  largely  to  confectioners  as   ■ — 

an  nigredient  of  baking  powders  at  times?— I  can 

hardly  tell  you  what  use  phosphate  of  soda  is  put  to.  1 
know  tliat  we  buy  at  times  perhaps  a  cwt. — it  is  a  very 
small  thing  indeed,  and  it  disappears  gradually  in  the 
course  of  business.    I  do  not  know  what  is  done\vith  it. 

11259.  That  is  a  substance  which  has  been  found 
occasionally  very  highly  arsenical? — Of  course,  one 
knows  of  one  very  bad  case  of  it  indeed ;  but  it  is  free 
from  arsenic  now,  because  I  sent  a  sample  of  it  over 
quite  recently  to  Helbing  and  Passmore  for  examina- 
tion, and  we  consider  that  when  we  get  a  certificate 
from  people  like  Helbing  and  Passmore  we  are  practi- 
cally safe.  I  should  say,  if  you  would  not  mind  my 
making  a  suggestion  about  that,  that  Dr.  Passmore, 
of  Helbing  and  Passmore,  will  give  you  more  informa- 
tion on  the  subject  of  arsenic  than  any  other  chemist 
in  London.  I  look  upon  him  as  quite  the  very  best 
authority  on  any  matter  of  that  sort.  I  think  his 
evidence  would  be  very  valuable  to  you  if  you  would 
care  to  have  it. 


Mr.  C.  OvEKHECK,  called  ;  and  Examined. 


11260.  {Cliairinun.)  1  beln-ve  ycu  come  from  Grimsby, 
cri:.        you  not  ?— Yes. 

11261.  You  invented  a  food  called    Carnos — Yes. 

11262.  Can  you  briefly  describe  to  the  Commission 
what  it  is  I — It  is  a  meat  extract  substitute  in  which  all 
the  component  j)arts  are  dissolved,  and  in  which  there 
is  no  solid  matter.  It  is  a  meat  extract  not  produced, 
as  it  were,  from  meat.  I  was  led  to  the  idea  by  finding 
out  that  yeast  contained  a  meat  basis,  which  is  really 
the  stimulant  part  of  meat  extracts  ;  and  it  contained 
also  a  large  quantity  of  hydro-carbons  of  a  very  nutritive 
nature,  produced  from  glycogen,  and  so  forth,  which 
could  be  utilised  as  a  food,  and  which  would  alone 
supply  the  form  of  an  extract  of  meat,  and  at  the  same 
time  would  supply  other  constituents  that  meat  extracts 
lack.  The  extract  is  rich  in  phosphate  of  potash,  and 
consequently  is  in  that  way  also  valuable.  The  great 
point  with  me  was  this.  I  wished  to  make  a  meat 
extract  which  should  be  devoid  of  the  shortcomings  of 
extracts  made  from  meat ;  I  wished  also  to  be  able  in 
doing  so  to  make  an  extract  not  by  chemical  means,  but 
as  much  as  possible  by  natural  means,  in  order  that 
I  could  say  that  the  substance  was  a  natural  substance 
and  not  a  chemical  product,  as  far  as  it  would  be 
possible  to  do  so;  and  I  think  it  bears  out  in  its 
analysis  what  I  claimed  at  the  time  for  it.  It  may  be 
condensed  to  a  very  thick  syrup  or  practically  solid.  Ii 
is  perfectly  clear,  having  been  filtered.  Consequently, 

1  all  substances  in  it  are  readily  assimilable,  and  require 
no  further  digestion.    The  chemical  part  of  the  ques- 

s.  tion  is,  of  course,  very  complicated  indeed,  because  in 
malt  culms  we  have  a  lot  of  nitrogenous  substances  of  a 
very  nutritive  character.  One  can  give  but  a  small 
quantity  as  food,  because  it  is  too  feeding  and  too  heat- 
ing. These  products  are,  I  found,  by  digestion  at  a 
moderate  temperature  of,  say,  120°  or  130°  P.,  con- 
siderably altered  by  the  formation  of  peptones,  and  by 
the  albuminoids  being  made  more  soluble.  The  pep- 
tase  in  the  culms  is  also  capable  of  acting  upon  certain 
nitrogenous  matters  in  the  yeast  itself,  when  once  the 
yeast  cells  have  been  broken  up.  Consequently,  albu- 
minoids which  may  be  insoluble  and  not  obtainable 
out  of  the  yeast  as  such^  on  boiling  and  after  having 
been  converted,  would  become  soluble  and  valuable 
and  could  be  utilised.  At  the  same  time,  the  culms 
contain  similar  carbo-hjfdrate  compounds,  such  as 
yeast  contains,  and  the  combination  of  the  two  would 
form  a  natural  extract  containing  meat  basis,  carbo- 
hydrates, phosphates — all  strengthening  and  fattening 
materials — as  well  as  stimulants  naturally  produced 
without  the  actual  employment  of  any  meat. 

11263.  When  did  you  first  commence  producing  this 
nutritive  form  of  food  ? — It  is  getting  on  for  three  years 
now;  something  like  that.  I  should  think  it  is  not 
quite  three  years. 

11264.  You  commenced  to  make  it  before  this  occur- 
rence at  Manchester  with  regard  to  tJie  arsenical 
poisoning? — Yes.  - 

4576. 


11265.  Was  "Carnos"  sold  in  any  quantity  before  ]/,,_ 
this  occurrence? — I  cannot  say  in  any  quantity,  because  0.ri-/n'ck. 
the  company  formed  was  a  private  company  made  up   

of  friends  of  mine,  to  exploit  and  try  the  substance. 

11266.  A  kind  of  syndicate  ? — ^Yes,  with  a  very 
limited  capital,  and  consequently  we  were  not  able  to 
put  it  on  the  market  on  a  large  scale.  We  had  to  work 
with  it  on  a  small  scale,  and  carefully  to  try  and  test 
the  feeling  and  general  taste  of  the  public  before  risk- 
ing any  more  upon  it. 

11267.  Can  you  give  us  any  indication  as  to  how 
much  was  sold — what  would  a  week's  sale  amount  to  ; 
do  you  know  the  largest  sale  you  had  ? — The  largest 
sale  would  be  perhaps  not  more  than  401bs.,  I  should 
think  ;  but  in  the  summer  months,  as  with  all  the 
other  extracts,  it  fell  off  completely. 

11268.  I  suppose  you  are  aware  of  the  evidence  that ' 
has  been  given  before  this  Commission  with  regard  to 
the  possible  contamination  of  malt  culms  with  arsenic  I 
— I  am  aware  of  the  possible  presence  of  arsenic  in 
malt  culms. 

11269.  Had  you  any  suspicion  of  such  a  thing  before 
the  sittings  of  this  Commission  ? — No,  only  since  the 
scarce  started  in  connection  with  the  beer.  I  then  at 
once  thought  of  the  culms. 

11270.  Have  you  taken  any  precaution  to  ascertain 
by  analysis  whether  any  of  these  ingredients  that  you 
used  contain  arsenic  ? — After  it  became  public  know- 
ledge that  these  ingredients  might  contain  it,  or  did 
contain  it,  I  at  once  analysed  the  materials,  and  found 
the  traces  one  would  expect  in  these  particular 
materials.  At  that  time,  not  knowing  how  much  might 
have  been  in  any  past  brew,  in  order  to  prevent  danger 
of  any  sort  I  recalled  everything  I  possibly  could,  lest 
in  any  past  brew,  before  I  knew  anything  about  it, 
there  should  be  any  contamination  which  might  liave 
occurred,  and  which  might  be  deleterious. 

11271.  You  called  in  all  the  ingredients  yoii  coul.l  ^j^^^  j^,, 
possibly  reach?— I  called  in  all  the  "Carnos"  made  V~ 
according  to  our  books  that  I  could  possibly  reach.  .^^,f„i,it  „f 
Of  course,  it  is  quite  certain  that  here  and  there  a  hi  tie  a,-seii!,-. 
may  have  been  left ;  it  was  impossible  to  actually  find 

out  from  the  bottles,  but  we  sent  notices  to  all  our 
customers  that  we  were  sending  an  improved  extract 
out,  and  we  should  be  glad  to  have  their  present  sam- 
ples back  again. 

11272.  Have  you  taken  any  steps  since  to  analysie  the 
finished  m'aterial  of  "  C.amos""  ?— Whilst  I  was  connected 
with  "  Oamos  " — it  is  in  liquidation,  at  present — ^I  _  ex- 
amined several  difi'erent  lo*s.  I  took  every  precaution. 
'Chemically  and  mechanically,  that  suggesitjed  itself  to  me 
during  the  process  which  could  possibly  eliminaite  it. 

11273.  Can  you  give  the  Commission  any  resuLlts  oif  Arsenic  in 
tjie  analyses  ?— The  figures  ttot  I  got  varied  very  much  ;  *  '"■"os- 
they  were  generally  somewhere  about  l-30th  of  a  grain 

per'  lb.  Then  I  considered  that  when  one  oomes  to  think 
that   in  one   ounce    there  are   four  large   cupfuls  of 
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"  GarnoB,"  tlbat  tJnait  would  work  ouit  at  an  exceedingly 
small  amoumit  in  the  substance.  Of  course,  with  all 
these  things,  it  is  very  difficult  to  know  what  limit  will 
be  fixed  as  necessary  with  these  diti'erent  foods,  and 
therefore  I  worked  to  eliminate  everything  I  j^ossibly 
could,  bringing  it  down  so  low  that  I  thiougiht  that,  what- 
ever inquiry  woudd  be  made,  the  ajmount  of  subst-anice 
that  could  possibly  be  taikeo  ait  one  time  Wouid  be  taken 
into  aooouait,  and  it  would  .be  seen  that  everything  had 
been  done  to  make  it  peiifectly  safe,  and  that  it  w"a.s  so 
lew  as  to  be  perfectly  harmless  ;  because  really  absolute 
freedom  froiu  arsenic  in  any  oo-mimiodity  is  simply  a 
iiiafbter  of  the  quantity  takeai  for  aaialysis. 

11274.  I  have  some  analyses  her©  of  a  sampde  of 
■'  Carnos  "  purchased  through  a  local  druggist  in  July, 
1901,  which  contained  l-25th  of  a  grain  oi  arsenic  per 
lb.  ;  I  have  another  sample  given  to  Mr.  Hammond 
Smith  by  yourself  on  November  9th,  1901,  which  pro- 
duced l-25th  of  a  grain  per  lb.,  and  another 
sample  purchased  through  a  local  druggist  on 
May  14th,  1902,  which  is  said  to  have  pro- 
duced l-6th  of  a  grain  of  arsenic  per  lb.  Those 
are  serious  quantities,  are  they  not? — The  l-_6th 
of  a  grain  to  me  is  a  surprise,  because  that  is  very  high 
onde&d  compared  witlh  any  Oif  the  results  I  g'ot  when  I 
■;uade  examinations  while  I  was  in  coirunection  with 
Carnos.  I  never  allowed  aUiything  to  pass  at  that.  But 
even  a  sample  containing  l-6th  oi  a  grain  per  lb.  would 
work  out  at  l-300th  of  a  gram  in  a  cup  of  "  Carnos,"  so 
tlrat,  even  talien  at  that  high  figure — and  I  never  had 
any'"  Carnos"  which  approached  that  figure — it  would 
not  be  excessive  on.  account  of  the  amount  of  the  sub- 
stance used.  Still,  it  is  not  at  all  a  figure  such  as  I  came 
across  at  any  time.  I  can  only  account  for  it  in  one  way. 
namely,  that  it  came  from  a  brew  made  while  the  com- 
pany was  in  iiquidatioai,  which  I  have  not  seen.  That 
is  all  I  can  say  afoouit  it.  ]:>ut  there  has  been  pa^acticaUy 
no  sale  for  the  last  year  since  it  has  been  in  the  hands 
of  the  liquidator. 

11275.  Is  it  likely  that  the  sale  of  "Carnos"  will 
cease  altogether? — I  am  very  sorry  to  say  I  am  afraid  it 
will.  It  is  a  very  great  pity,  from  the  value  of  t he- 
material  itself. 

11276.  Assuming  tihat  the  company  were  not  in  liqui- 
dation, and  th:at  the  sale  was  likely  to  increase,  and 
there  was  likely  to  be  a  large  conisumption  of  it,  surely 
some  greater  precautions  ought  to  be  taken  as  regards 
the  materials  used? — Certainly.  Not  a  single  material 
would  be  passed,  and  not  a  single  batch  of  substance 
made  would  ever  be  passed,  which  would  contain  'More 
than,  say,  l-25th  of  a  grain,  which  I  think  you  wili 
agree  is  very  low. 

11277.  {Sir  William  Church.)  What  directed  your  at- 
tention in  the  first  instence  tO'  this  manufacture  ? — ^It  is 
now  quite  14  or  15  years  ago  since  I  first  experimented 
in  tliat  direction,  long  before  any  of  these  yeast  foods 
were  known.  It  is  about  15  years  since  I  approached 
Armour's,  in  America,  and  asked  them  if  they  wou'lu 
coinsider  it  as  a  vailuaible  subistiftute  to  mix  with  their 
meat  extraot.  The  correspomidence  went  on  for  a  cer- 
tain time,  but  the  buisiness  relations  did  not  come  ofl". 

11278.  It  has  been  in  your  mind  for  some  years.  I 
do  not  know  what  your  profession  has  been ;  I  rather 
wanted  to  know  lioiw  your  mind  became  dir  ected  to  it  ? — 
I  am  a  brewer';  chemist,  but  before  I  became  a  brewer's 
chemist  I  was  a^t  the  Universiifcy,  with  the  idea  of  merely 
remaining  at  the  Uniiversilty  amd  merely  studying.  That 
was  altered,  and  cionisequieintly  I  did  far  more  ehemisti^ 
than  was  ever  required  for  the  business. 

11279.  You  hwe  answered  myquestiotn  ;  I  seenowliow 
your  mind  ibecame  directed  to  the  subject.  Of  course, 
you  had  a  centain  annJoumt  of  special  kmowledge  as  a 
brewer's  chemiist? — ^Yes  ;  I  had  the  commodity  under 
my  eyes.  I  saw  there  was  a  dreadful  waste  of  the  most 
valuable  materials  that  we  had  in  the  brewery. 

11280.  Did  it  ever  occur  to  you  that  there  miighit  be  a 
possibility  of  danger  in  the  use  of  those  substances? — 
Kot  before. 

11281.  AUthough  you  are  a  brewer's  chemist,  you  did 
not  realise  the  existence  of  arsenic  in  malt? — ^Nobody 
did,  I  think.  Of  all  the  <Jhemdsbs  1  have  met  I  have 
never  heard  of  one  who  had  guessed  it. 

11282.  Before  you  put  this  food  upon  the  market,  did 
you  take  any  steps  to  satisfy  yourseM  of  tihe  wholesome- 
ness  of  it  ? — ^When  I  miade  the  sulbstaaic©  itself,  I  tried  it 
vepeatedly  on  mysetf.  I  tried  it  also  on  animals,  on 
dogs  and  cats,  and  it  was  so  like  meat  that  it  struck  m--' 
it  wo  lid  noccnie  a  splendid  substdtrte  for  it.    I  tliought 
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if  ibotli  cats  and  dogs  were  deceived  in  taste  and  flavour, 
and  it  agreed  with  them,  and  that  they  evidently  liked 

11283.  I  understand  that  you  experimented  on  your 
OTO  person,  and  experimented  also  on  the  persons  of 
dogs  and  cats,  and,  fniiding  it  had  no  bad  effect,  you  then 
thought  you  were  justified  in  putting  it  on  the  market? 
—Yes. 

11284.  You  took  right  and  proper  precauitions.  Do 
you  think  it  is  right  that  anyb'ody  should  bring  out  a 
food  stufi^  without  his  showing  some  authority  that  he  is 
a  person  who  is  likely  to  have  taken  pi'oper  iprecautions 
that  the  food  stuff  he  brings  out  is  not  liarmful  ? — I 
should  loo'k  upo.n  that  question  in  this  :sense.  I  had  ex- 
perimented so  long,  and  knew  the  constirtiieinits  of  the 
stuff  so  wedl  

11295.  I  am  asking  you  altogether  apart  from  that. 
You  have  told  me  that  you  did  take  steps — that  you 
expeirimeaited  on  cats  and  dogs,  and  yourself ;  but  I 
ask  you  whether,  as  an  inventor  and  a  manufacturer, 
you  think  it  is  rigJit  th>at  anybody  should  be  able — as 
I  believe  they  can  at  the  present  time — -to  bring  out  aaid 
advertise  and  place  upon  the  market  a  food  .stuff  with- 
out their  being  responsible  to  a/nybody  that  the  food  is 
not  harmful  5' — 1  should  t;aT  iiiat  .ihej-  ought  to  have 
found  out.  for  themselves  that  it  was  not  harmful  before 
they  put  it  upon  the  market,  and  that  .there  was  some 
value  in  it.  The  p.ublic  i.s  not  easily  misled  to  believe 
that  a  substance  is  valuable  as  a  food  product  unless 
it  is  so. 

11286.  As  a  manufacturer,  would  you  have  any  objec-  No  objection! 
tio^ii  to  manufactuTers  coming  under  the  Sale  of  Food  to  samples  ' 
a.nd  Drugs  Act,  and  samples  'being  taken    o.ut  of  your  being  taken 
factory? — ■!  sho.uld  not  have  the  .slighlteist  objection  to  i it  factory, 
.anything  that  oould  le.nd  itself,  in  the  finst  place,  to 
satisfy  any  authoi-ito^  that  evei'yt.hing  was  made  from  the 
purest  materiats  obtainable,  and  in  .the  cleanest  and 
best  ma.iiner,  and  also  such  an  authority  that  I  should 
know  also  would  and  could  give  the  greatest  help  in 
saying  that  the  process  could  not  be  improved  upon. 
Anything  tiliat  ivill  improve  the  process,  and  help  the 
public  a.nd  the  substance  itself  ]io.nestly  and  straigOit- 
foi-wardly  made.  I  do  not  think  there  is  any  objection  to 
whatever.    As  it  is,  our  works  are  always  open  to  the 
Medical  Officer  of  Hieailth  of  the  place,  and  have  been 
from  the  verv  begin.ning 


11287.  But  not  for  tha  purpose  o.f  ex]aminatio.n  of  the 
material  you  are  producing,  but  to  see  that  it  is  carried 
on  under  proper  conditicns? — Yes.  I  mean  any  local 
precaution  t.hat  I  could  take  to  'saitisfy  everybody  that  I 
was  doing  my  best  to  make  food  in  the  best  possible 
way.  When  Mr.  Hammond  Smith  .came,  I  was  only  too 
pleased  to  show  him  over  and  explain  everything  I  pos- 
sibly oo.uM  in  order  that  e.verybody  should  ainderstamd 
exactly  the  true  bearings  of  the  whole  process. 

11288.  {Dr.  Whilcleqge.)  When  you  were  making  the 
"  Carnos,"  did  you  obtain  your  yeast  and  culms  from 
mannfaclurers  ? — ^Yes. 

11289.  From  brewers  and  maltster's  ? — 'I  obtained  my 
yeast  from  my  own  brewery. 

11290.  Are  you  a  brewer  ? — I  am  manager  of  a 
brewery. 

11291.  Was  any  analysis  made  at  any  time  for  arsenic 
of  the  yeast  that  was  used  in  manufacturing  "  Carnos  "  ? 
— Yes,  I  found  that  the  slightest  trace  of  arsenic  had 
been  found  in  yeast.  By  the  bye,  I  think  I  may  say  that 
the  arsenic  in  yeast  that  has  been  given  is  not  exactly 
inside  the  yeast  cell,  but  may  be  superficial  to  some 
extent,  for  these  reasons  :  When  I  found  there  was  a 
(■ertain  airrount  of  arsenic  in  the  yeast,  I  used  pressed 
yeast.  It  st.ruck  me  at  once,  if  that  is  so,  I  expect  that 
yeast,  being  really  more  animal  than  plant,  I  could  help 
it  consideraibly  by  washing  tihe  yeast.  In  the  original 
process  I  simply  pressed  my  yeiast  and  used  it ;  after  I 
liad  pressed  my  yeast  dry,  I  passed  a  weak  solution  of 
soda  water  throui^  the  yeasit,  and  waslhed  it  through  in 
order  that  amy  superficial  contamination  on  the  yeast 
cells  that  might  occur  or  might  be  present  shoaiid  be 
eliminated,  and  I  really  do  tJiink  that  that  generally 
lowered  the  arseni-c  in  the  yeast  itself,  although  one 
must  never  forget  that  no  two  batches  of  yeast  from  any 
brewery  come  out  alike. 

11292.  At  all  events,  you  tested  the  yeast,  and  you 
would  reject  any  that  was  found  to  contain  a  consider- 
able quantity  of  arsenic  ?— Yes. 

11295.  When  did  you  begin  to  do  th.it  ?— The  date  1 
.  aiinot  give  ;  I  began  it  when  I  was  associated  with  tlie 
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company — directly  the  arsenical  poisoning  scare  com- 
menced, when  mv  eyes  were  opened  to  the  fact  that 
arsenic  might  be  present  iu  the  yeast. 

11294.  Did  you  reject  the  yeast  of  any  brew  — I  never 
had  to  reject  one;  I  never  had  any  trouble  in  my  own 
brewery  with  arsenic. 

11295.  What  test  did  you  use  ? — The  hydrogen  tests. 

11296.  The  Marsh  test?— Yes. 

11297.  With  regard  to  the  malt  culms,  did  they  com© 
from  your  own  works  too  1 — No.  I  used  really  paie-malt 
culms.  I  wished  the  culms  to  be  as  pale  as  1  possibly 
could  get  them  on  account  of  colouring  matter,  and  so 
that  the  "  Carnos  "  should  not  be  traced  to  culms.  Con- 
sequently I  got  Miem  from  a  large  maltster  locally.  I 
got  their  palest  culms — -that  is  to  say,  culms  least  fired. 
I  found  there  were  traces  of  arsenic  discoverable  upon 
culms  in  my  original  process  where  I  digested  the  yeast 
and  the  culms  together  in  the  mash  tun  with  water  at 
the  proper  temperature.  So  that  I  now  wash  my  culms 
fiist  and  press  them.  That  I  found  lielped  consider- 
ably. 

11298.  Then  you  tested  for  arsenic  P — Yes. 

11299.  Using  the  same  process  ? — Yes. 

11300.  And  if  you  found  arsenic  did  you  reject  it.^^ — -I 
did  not  reject  it  then,  because  I  have  still  further 
methods  of  eliminating  it  afterwards.  When  I  found 
that  in  one  or  two  batches  the  arsenic  was  too  high  I  did 
not  use  any  of  the  brew  whatever. 

11301.  What  do  you  mean  by  saying  "  too  high  " — 
what  sort  of  standard  P — When  I  found  the  darkening 
was  considerable,  then  I  knew  it  would  be  too  high ;  I 
did  not  u.se  any  of  it;  it  was  thrown  absolutely  away. 

11302.  Otherwise  what  did  you  do  with  itP — ^After 
that  I  tried  sulphuretted  hydrogen  solution  in  glycerine. 
In  part  of  the  process,  when  the  warm  liquid  is  being 
pumped  up  preparatory  to  boiling,  this  was  mixed  with 
it.  In  the  original  process  I  once  filtered  the  finished 
product.  Now  1  do  not ;  I  put  the  sulphuretted 
liydrogen  in.  The  liquid  was  well  boiled  to  1080  degrees 
specific  gravity,  and  then  filtered,  because  I  knew  that 
I  filtered  tlie  wliole  of  the  sulphide  of  arsenic  together 
with  the  insoluble  albuminoids  off. 


11303.  But  did  you  verify  that  by  examining  the 
filtrates  P — Yes ;  I  found  out  that  I  eliminated  a  lot  of 
it,  because  I  never  got  it  so  high  after  I  used  that 
process.  Then  I  knew  perfectly  well  that  sulphuretted  - 
hydrogen  must  separate  it,  as  I  used  a  double  fine  filter. 
Some  time  after  I  did  that  I  used  polished  copper  plates, 
and  i  boiled  them  in  the  liquid  to  see  if  any  darkening 
took  place,  because  the  "  Carnos  "  is  of  an  acid  nature 
— there  are  various  acids  naturally  produced  in  it,  not 
chemically  added.  I  found  that  when  the  plates  were 
boiled  they  darkened  considerably,  but  after  the  sul- 
phuretted hydrogen  had  been  added  I  could  boil  my 
plates  for  two  or  three  hours  and  they  did  not  perceptibly 
darken  at  all.  Then  I  condensed  my  liquid  in  a  vacuvun 
condenser,  and  I  bought  another  filter  press  and  filtered 
it  once  more,  and  the  perfectly  clear  filtrate  that  I 
obtained  without  a  shade  of  precipitate  gave  the  l-30th 
of  a  grain,  and  then  I  thought  I  had  gone  as  far  as  any- 
body could  to  eliminate  it. 

11304.  But  how  did  you  get  the  l-30th  of  a  grain? 
Is  it  arsenic  that  has  escaped  the  sulphuretted  hydrogen, 
or  what  ? — The  quantity  was  so  minute  that  I  let  it  pass 
at  that ;  I  made  no  research  to  find  if  it  was  sulphide  of 
arsenic — it  must  be  sulphide  of  arsenic,  because  I  always 
use  a  large  excess  of  sulphuretted  hydrogen ;  and  I 
boiled  it  for  so  long  that  it  was  immaterial  to  me 
whether  there  was  a  small  or  large  quantity  in  it. 

11305.  If  you  recommenced  the  manufacture  of 
"  Carnos,"  would  you  be  content  with  your  l-30th  of  a 
grain  of  arsenic,  and  would  you  be  content  with  the 
procedure  described  to  us  just  now  ? — I  think  I  .should 
be  justified  in  saying  yes,  considering  the  quantity  of 
the  substance  that  is  used.  A  quarter  of  an  ounce  is  the 
largest  amount  that  you  would  use  for  a  large  cup. 
That  is  a  very  small  quantity  indeed,  and  works  out 
lower  per  grain  per  pound  than  any  malt  that  would  be 
placed  on  the  market. 

11306.  I  do  not  doubt  your  calculation,  but  I  do 
seriously  doubt  whether  the  public,  if  they  knew,  would 
accept  the  risk  ? — AVith  l-30th  of  a  grain  per  pound  ? 

11307.  Yes  ? — Then  the  only  thing,  if  that  is  the  im- 
pression, would  be  that  some  other  addition  to  the 
process  must  be  tried  in  order  to  lower  it  still  further. 
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Mr.  NvtRRis  Walkee,  called;  and  Examined. 


11308-9.  {LVMu  num.)  I  believe  you  are  the  manager, 
are  you  not,  of  Messrs.  Castell  and  Brown,  who  are 
large  jam  makers,  confectioners,  and  table  syrup  manu- 
facturers of  London  ? — ^Yes. 

11310.  I  suppose  you  may  be  described  as  large  whole- 
sale dealers.'' — Wholesale  confectioners  and  dealers. 

11311.  I  suppose  your  firm  sells  a  great  quantity  of 
golden  syrup  in  the  course  of  a  year? — ^Yes,  we  get  rid 
of  a  good  lot  of  golden  syrup. 

11312.  Is  it  made  by  your  firm,  or  do  you  buy  it  from 

xli",  manufacturers  ? — We  buy  it  direct  from  the  manu- 
facturers, from  the  refiners. 

11313.  Have  you  any  written  agreement  or  under- 
taking with  regard  to  this  syrup  when  you  purchase  it 
that  it  shall  be  arsenic-free  in  every  case? — Yes,  it  is 
guaranteed  absolutely  free  from  arsenic,  and  made  from 
cane  sugar  only. 

11314.  Do  you  yourselves  apply  any  test  to  this  syrup  ? 
— No,  we  take  the  guarantee. 

11315.  You  are  satisfied  with  the  guarantee  ? — Yes. 

11316.  Do  you  always  employ  the  same  manufacturer? 
•—Yes,  for  the  syrup. 

11317.  For  how  many  years  have  you  employed  him? 
— I  suppose  they  have  supplied  the  firm  for  five  or  sis; 
years  right  off  now. 

11318.  Can  you  show  us  any  document  or  quote  any 
document  in  the  shape  of  a  guarantee  ? — Tlie  giiarantee 
is  stamped  on  every  invoice. 

11319.  It  is  merely  stamped  "  This  is  arsenic-free  "  ? — 
There  is  a  rubber  stamp  and  the  signature  of  the  firm 
guaranteeing  the  purity.  I  have  some  of  the  guarantees. 
These  are  tlie  styles  of  guarantees  we  get  from  different 
people.    {The  guarantees  ivcre  handed  in.) 

11320.  Tliese  are  only  guarantees  for  colours  used  in 
confectionery,  not  for  golden  syrup  ? — -Yes,  colours  and 
essences. 

4o7(>. 
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11321.  Some  of  your  golden  syrup  is  sold  as  containing 
added  glucose? — Yes,  it  is,  but  there  is  always  a 
guarantee  given  with  that  by  the  firm — that  is,  by  our- 
selves. 

11322.  You  use  glucose,  of  course,  in  confectionery? — 
Yes,  in  large  quantities. 

11323.  You  are  aware  of  what  happened  in  regard  to^ 
glucose  ? — Yes,  but  we  have  a  guarantee. 

11324.  You  are  aware  of  the  notorious  case  in  1900  ? — 
Yes. 

11325.  With  regard  to  analysis,  do  you  employ  an 
analyst  at  all  P — We  have  not,  but  if  there  were  any 
occasion  to  do  so  most  decidedly  we  should. 

11326.  If  there  was  any  occasion? — If  we  had  any 
doubt. 

11327.  How  would  you  define  an  occasion  of  that 
kind — if  you  were  urged  to  do  it,  or  if  you  had  any 
suspicion? — If  we  had  any  suspicion.   But  dealing  with 
one   firm   continually   for   years,    and   getting  their 
guarantee  on  the  invoices  or  a  written  guarantee  when  -vj^  •uialy-tis 
we  buy  the  stuff,  we  take  it  from  the  guarantee.    They  i-oiisidered 
are  nrms  of  good  standing,  and  I  do  not  suppose  they  necessary, 
would  dare  to  give  a  guarantee  like  that  unless  they 

were  absolutely  sure  themselves. 

11328.  But  still,  if  there  were  any  accident,  or  any 
case  of  carelessness — in  the  best  of  firms  there  may  be. 
some  cases  of  carelessness,  may  there  not — do  not  you 
think  you  would  be  more  secure  if  you  analysed  fm- 
vc'jrselves  ? — It  would  certainly  be  a  double  warranty. 

11329.  What  you  urge  is,  that  you  have  been  con- 
.lected  ■WiuJ  this  business  for  m.any  years,  and  for  a  long 
time  have  einployel  the  same  firm,  with  excellent  re- 
sults sc  far,  and  so  long  as  you  employ  that  firm  you  are 
satisfied  from  experience  with  their  guarantees  ? — Yes. 

11330.  Supposing  you  changed  tlie  finn  ;  in  that  cast- 
would  you  think  it  necessary  to  employ  an  analyst?— We 
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might  do  so  in  certain  colours,  but  having  found  that 

the  colours  we  are  using  suit  our  purpose,  we  should  not 
think  of  changing;. 

11331.  The  general  custom,  I  understand,  of  your  firm 
in  purchasing  glycerine  or  colouring  matters  for  con- 
fectionery or  jam,  or  anything  of  that  kind,  is  to  rely 
upon  the  guarantee  only  ? — With  resjard  to  glycerine, 
which  you  mentioned,  we  use  very  little  indeed  ;  I  do 
not  suppose  we  use  561bs.  in  the  course  of  a  yeaj:. 

11332.  Of  course  you  are  aware  of  the  liability  of  gly- 
terine  to  contain  arsenic  ?— Yes. 

11333.  And  you  do  not  test  for  that  ? — ^No,  it  is  used  in 
such  minute  quantities  that  it  is  hardly  worth  while. 

11354.  But  still,  if  a  minute  quantity  turned  out 
dangerous  or  mischievous,  there  would  be  serious  injury 
to  the  trade,  would  there  not? — I  am  afraid  that  the 
quantity  used  is  so  very  very  small  indeed  that  it  really 
would  not  be  noticeable. 

11335.  Is  your  practice  as  you  have  described  it  gene- 
rally speaking,  the  practice  of  the  trade  at  large  1 — Yes, 
taken  generally,  it  is.  They  get  the  guarantee  from  the 
firms  from  which  they  buy,  and  are  satisfied.  But  if 
i  iiere  is  any  doubt  about  anything  they  would  have  it 
;inalysed  ;  I  should  myself  if  T  had  lany  doubt  about  any 
of  these  things. 

11336.  Would  you  object  to  an  oflicer  of  any  Govern- 
ment Department  visiting  the  works  of  your  firm 
from  time  to  time  to  take  a  sample  of  the  materials  you 
are  using  ? — No,  I  should  welcome  him. 

11337.  You  would  not  think  it  inquisitorial  or  in- 
juriovis  to  the  business  if  such  were  done  ? — Not  at  all. 

11338.  In  fact,  you  would  look  upon  it  as  a  kind  of 
extra  precaution  ? — That  is  so  ;  I  should  not  mind  how 
often  they  took  an  analysis. 

11339.  Before  this  unliajipy  occurrence  in  Manchester 
were  you  and  your  firm  generally  aware  of  the  danger 
cf  the  presence  of  arsenic  in  these  materials  ?' — At  that 
particular  time  I  was  not  connected  ■with  the  tirm. 

11340.  You  have  only  more  recently  been  coiineoted 
with  it? — Yes.  But  still  I  used  to  handle  a  lot  of  the 
difi'erent  ingredients  used  in  confectionery  for  many 
years  previous  to  that. 

11341.  From  your  own  knowledge,  have  wholesale 
manufacturers  taken  gi-eater  precautions  since  these 
occurrences,  or  have  they  simply  continued  the  system 
which  they  used  before  ? — I  think  a  precaution  has  been 
taken  by  these  guarantees.  I  think  nobodj^  will  buy 
unless  they  have  a  guarantee,  and  if  necessarj'  they  will 
also  produce  p.n  analysis.  If  we  wanted  the  manufac- 
turers to  send  an  analysis  of  glucose,  or  syrup,  or 
essences,  or  anything  else,  they  would  do  so. 

11342.  In  every  case  they  would  send  you  the  analysis 
on  which  the  guarantee  is  founded  ? — ^Yes,  if  we  desired. 

11343.  That  is  always  available  to  j^ou  ? — Yes. 

11344.  (Sir  William  Church.)  I  suppose  this  system  of 
having  guarantees  has  only  come  in  quite  lately? — No, 
it  has  been  in  vogue  for  years  ;  for  some  years,  that  is  to 
say,  anybody  who  is  careful  with  what  they  are  buying. 

11345.  Not  subsequent  to  the  alarm  which  arose  from 
the  arsenicated  glucose  of  Bostock's  ? — No,  I  think  not. 


11346.  Before  you  were  with  Messrs.  Castell  and 

Brown,  I  suppose  you  were  in  the  same  sort  of  business  ? 
— Yes,  I  used  to  handle  all  the  different  essences  and 
things  before  they  were  manufactured. 

11347.  And  you  were  aware,  therefore,  that  in  the 
firm  with  which  you  were  connected  they  used  to  require 
a  guarantee  ? — 1  was  the  head  of  the  firm  myself,  and  I 
used  to  require  sruarantees. 

11348.  I  only  wanted  to  know  whether  it  had  been 
customary  before  the  last  three  years  to  have  these 
guarantees? — Yes,  it  has  been  customary. 

11349.  Those  former  guarantees  did  not  in  any  way 
include  arsenic  ? — No.  They  used  to  give  a  guarantee 
that  the  article  supplied  was  pure  ;  the  word  "  arsenic  " 
(lid  not  ajjpear.  I  think  there  are  several  things  which 
ought  to  be  looked  for,  irrespective  of  arsenic,  in  the 
manufacture  of  certain  things.  I  am  almost  afraid  to 
say,  but  still  I  know  for  a  fact  that  some  of  the  manu- 
facturers are  not  too  careful  about  those  things.  For 
instance,  cleanliness  of  their  utensils.  When  thev  are 
using  such  things  as  natural  acids,  lemon,  or  anything 
(if  that  sort,  I  myself  have  noticed  very  often  that 
perhaps  a  pan  which  has  been  used  for  making  lemon 
jelly  overnight,  in  the  morning  has  a  thick  sediment  of 
verdigris  on  it.  If  that  is  not  properly  cleaned  out  and 
very  carefully  cleansed,  and  thorouLdily  washed,  the 
next  lot  of  jelly  put  into  it  would  be  absolutley 
poisonous. 

11350.  There  is  no  doubt  that  care  should  be  taken  in 
tlie  cleanliness  of  the  utensils.  Do  vou  use  much  citric 
or  tartaric  acid  in  your  trade? — We  use  a  certain 
•[uantity. 

11351.  Is  that  bought  under  a  guarantee? — Yes,  it  is 
bought  under  the  Laiarantee  of  cne  of  these  firms. 
Stevenson  and  Howell. 

11352.  (/Jr.  WhiUirgge.)  Do  you  use  American 
glucose  ? — ^Yes. 

11353.  In  what  way  does  that  come  to  you?  Who 
guarantees  it? — It  is  guaranteed  by  the  firm  we  buy  it  of 
in  London. 

11354.  Have  you  any  understanding  with  them  how 
they  arrive  at  the  certainty  of  their  guaranteed  freedom 
from  arsenic? — They  have  it  analysed  over  here,  I 
believe. 

11355.  And  from  them  you  receive  an  assurance  in 
writing  that  it  is  free  from  arsenic? — Yes,  on  every 
invoice  that  they  deliver. 

11356.  Do  they  distinguish  it  as  American?  Do  you 
know  it  i.s  American  when  you  receive  it? — ^Yes. 

11357.  The  terms  of  the  guarantee  are  the  same, 
whether  it  comes  to  you  from  the  manufacturer  or  from 
the  importer  ? — ^We  buy  through  the  agent. 

11358.  Through  the  same  agent  in  every  case  ? — Yes. 

11359.  It  is  the  agent's  guarantee,  not  the  manufac- 
tui'er's  ? — Yes. 

11360.  Are  yotu-  works  visited  by  the  Excise  Officers 
for  any  purpose? — No. 

11361.  You  do  not  come  into  touch  with  them  ? — No, 
there  is  nothing  excisable  on  our  premises. 
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11362.  (Chairman.)  You  are  connected  with  Messrs. 
Pronk,  Davis  and  Co. ,  who  are  large  manufacturers  and 
importers  of  colours  of  various  kinds  for  food  and  for 
textile  purposes  ? — ^Yes. 

11363.  As  regards  food,  is  your  sale  chiefly  for  con- 
fectionery purposes  I — ^Tes,  chiefly,  and  cakes,  also  for 

colouring  sausages. 

11364.  Are  you  a  purchaser  of  glycerine  ? — Yes. 

11365.  To  a  large  amount? — ^Fairly  so. 

11366.  You  are  aware  of  its  liability  to  contain 
arsenic  ? — Yes. 

11367.  With  regard  to  coal-tar  colours,  can  you 
explain  to  the  Commission  how  the  liability  of  these 
colours  to  contain  arsenic  arises  ? — I  should  say  it  is 
owing  to  the  arsenic  being  present  in  the  materials  from 
which  the  cohnirs  are  manufactured.  For  instance, 
sulphuric  acid  being  largely  used  in  the  manufacture, 
I  dare  say  that  the  commercial  article  wonld  gencrall,y 
contain  arsenic. 


11368.  Supposing  the  sulphuric  acid  could  possibly 
be  eliminated  altogther,  would  there  still  be  danger '( — 
Yes,  I  should  say  that  applies  to  most  of  the  chemicals 
used  in  making  aniline  dyes. 

11369.  These  brilliant  dye  colours  ?— Yes. 

11370.  There  is  some  danger  of  arsenic  from  iither 
chemicals? — I  should  say  so. 

11371.  But  the  major  danger  would  be  if  sulphuric 
acid  was  used  ? — Yes. 

11372.  Will  you  tell  us  which  coal-tar  colours  are 
specially  liable  to  contain  arsenic? — At  one  time  all 
anilines  were  made  with  arsenic. 

11373.  Do  you  mean  directly  ? — ^Yes,  arsenic  was  used 
iu  the  manufacture  of  mageuta,  for  instance,  and 
soluble  blue  was  made  from  magenta. 

11374.  When  did  the  change  occur  in  the  trade,  when 
arsenic  was  no  longer  used  directly,  but  became  in- 
cidentally mixed  with  the  ingredients  ? — About  20  years 
ago  a  new  process  was  invented  for  making  magenta 
without  the  direct  use  of  arsenic. 
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11375.  Do  you  consider  it  easy  in  your  trade  to  secure 
colours  practically  free  from  arsenic,  or  does  that 
materially  add  to  the  cost  of  preparing  them  ? — No,  we 

■  find  it  perfectly  easy  now. 

11376.  You  are  perfectly  confident  as  to  that  ? — Yes  ; 
as  a  matter  of  fact  we  find  that  out  of  100  lot-  of  colour 
there  may  be  one  that  contains  a  slight  trace  of  arsenic 

11377.  Of  course,  you  want  to  secure  your  customers 
as  much  as  possible,  do  you  not  ? — ^Yes. 

11378.  Therefore  I  should  like  you  to  detail  to  the 
Commission,  generally  speaJiing,  how  you  carry  that 
out.  For  instance,  I  presume  you  have  something  like 
a  certificate,  have  you  not,  that  the  colours  are  free  from 
arsenic  ? — We  know  from  past  experience  that  certain 
colours  are  liable  to  contain  a  little  arsenic,  and  there- 
fore we  do  not  recommend  them  for  colouring  articles  of 
consumption  ;  but  we  also  know  that  other  colours  are 
generally  free  from  arsenic  and  metallic  poisons,  and 
therefore  we  buy  those  in  preference.  We  import,  say, 
one  bulk  of  5  cwt.  and  have  it  analysed,  and  unless  we 
can  show  that  it  is  perfectly  free  from  arsenic  an  1 
metallic  poisons  we  reject  it. 

11379.  Apart  from  any  guarantee  which  you  may 
get  from  chemists  or  any  process  of  analysis,  jou  avoid 
all  colours  which  experience  shows  might  be  dangerous 
in  regard  to  food  ? — Just  so. 

11380.  Do  you  mean  to  tell  the  Commission  that  as 
regards  food  you  avoid  all  colours  which  experience  has 
shown  you  are  dangerous  ? — Yes. 

11381.  Do  you  think  that  supposing  it  were  made 
obligatoiy  in  regard  to  manufacturers  of  confectionery, 
for  instance,  to  buy  only  those  colours  which  were  free 
from  arsenic,  it  would  be  a  serious  interference  with 
trade,  ot  impose  much  extra  cost? — There  would  be  no 
interference,  there  would  be  no  extra  cost,  and  it  would 
be  quite  easy  to  do  so. 

11382.  If  that  were  done,  you  think  that,  so  far  as 
your  trade  is  concerned,  any  danger  from  arsenical 
poisoning  would  be  restricted  to  possibilities  with 
regard  to  colours  which  were  sold  for  textile  purposes, 
apart  from  food  consumption  ? — If  I  may  make  a  sug- 
gestion, the  only  condition  that  would  have  to  be 
attached  to  the  use  of  aniline  colours  would  be  that 
only  such  colours  are  to  be  used  that  are  not  manu- 
factijred  by  the  arsenical  process. 

11383.  You  think  that  that  would  give  security? — 
That  would  give  perfect  security^  except  in  so  far  as 
there  may  be  some  accidental  traces  of  poisons  in 
colours  from  sulphuric  acid  or  otlier  chemicals  ;  but  the 

.  quantity  would  be  so  small  that  it  could  not  piossibly 
be  harmful. 

11384.  Have  you  anything  you  can  tell  us  with  regard 
to  bole  armenia?  Do  you  guarantee  freedom  from 
arsenic  in  such  a  case  as  that  ? — I  should  not  guarantee 
it  free  from  arsenic  unless  we  had  had  it  tested  first. 
But  fjersonally  I  do  not  recommend  bole  armenia  for 
colouring  any  articles  of  consumption. 

11385.  *  Is  it  used  in  your  trade  much  for  textile  pur- 
poses ? — No,  it  is  not  ;  it  is  used  as  a  horse  physic. 

11386.  Do  you  make  use  of  any  system  of  analysis  in 
your  trade  ? — No,  we  do  not,  except  that  we  go  to  some 
good  analysts. 

11387.  You  go  to  them  ? — Yes,  we  go  to  good  analysts 
for  analyses  ;  we  do  not  do  them  ourselves. 

11388.  Do  you  analyse  samples  of  the  different 
colours  that  you  purchase? — Yes.  We  analyse  all 
colours  we  purchase  for  confectionery  or  for  articles  of 
consumption. 

11389.  When  you  say  consumption,  you  mean  when 
they  are  used  for  confectionery  or  food  purposes  ? — ^Yes. 

11390.  You  do  not  do  so  in  regard  to  any  colours 
that  are  used  for  textile  purposes  ? — No,  we  do  not. 

11391.  You  do  not  think  it  necessary  in  that  case? 
—No. 

11392.  But  in  regard  to  colours  used  for  textile  puc- 
poses,  you  advocate,  as  I  understand  it,  that  all  colours 
which  may  possibly  contain  arsenic  can  easily  be 
avoided  ? — Not  for  textile  purposes. 

11393.  You  mean  for  food  purposes? — Yes,  only  for 
food  purposes. 

11394.  For  food  purposes  you  think  it  very  easy  to 
get  security  by  avoiding  all  colours  which  have  been 
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11394*.  That  is  distinct  from  the  position  to-day.  In   '■ — 

regard  to  all  colours  whddh  are  used  for  canifeiotioiiery  or 
food,  do  you  think  the  best  security  is  through  analysis  ? 
— Yes,  as  an  extra  precaution  ;  although,  as  I  said,  all 
colours  that  are  made  by  the  non-arsenical  process,  if 
they  contain  any  arsenic  or  metallic  poisons,  the 
amount  would  be  so  small  as  to  be  harmless.  But  still, 
as  an  extra  precaution,  we  always  have  our  colours 
analysed,  so  that  we  can  give  a  clean  bill. 

11395.  You  have  indicated  the  position  you  have 
taken    up,    and   you    define   *o    us    the  differemoe 
between  the  old  days,  when  arsenic  was  used  in  the 
production  of  these  colours,  and  the  system  which  you 
have  adopted  for  the  last  20  years,  when  that  system 
has  no  longer  prevailed  ;  but  can  you  tell  us  generally 
what  the  system  prevalent  amongst  the  trade  is  as  <^mall 
regards  security  from  the  presence  of  arsenic  in  colours  nuinl>er  of 
used  in  confectionery  or  food? — The  supply  of  colours  firms  supply 
is  in  the  hands  of  a  comparatively  small  number  of  ini;  colours" 
firms  in  England. 

11396.  I  am  aware  of  that? — For  the  purpose  of 
colouring  articles  of  consumption  I  may  zz.j  tnove  -ire 
only  perhaps  a  dozen  firms  in  England  who  supply  such 
rolours,  and  they  buy  them  from  a  still  smaller  number 
of  manufacturers.  We,  for  instance,  supply  most  of 
the  wholesale  firms  who  deal  with  confectioners. 

11397.  You  think  you  are  the  largest  dealers  ? — I 
should  say  we  are.  I  do  not  want  to  mention  any 
names,  but  many  firms  who  are  well  known,  and  occupy 
more  prominent  positions  than  mine  does,  buy  their 
rolo^irs  from  us,  and  we  give  them  a  guarantee  that  all 
the  colours  shall  be  free  from  arsenic  and  metallic 
poisons. 

11398.  The  whole  trade  really  is  contracted  within  a 
narrow  scope  ? — Yes. 

11399.  That  being  so,  can  you  state  that  as  regards 
the  whole  trade  generally  any  precautions  which  are 
taken  are  on  the  same  lines  that  you  have  detailed  to 
as  to-day? — Yes,  I  am  sure  they  are. 

11400.  You  say  that  from  your  own  knowledge  ? — Yes, 
from  my  own  knowledge.  If  you  look  up  the  adver- 
tisements of  firms  selling  colours,  you  will  find  they 
all  state  they  guarantee  their  colours  free  from  arsenic 
and  metallic  poisons. 

11401.  I  do  not  know  whether  you  have  read  a  report 
of  ]\Ir.  Hammond'  Smith's,  but  in  that  report  there  is 
a  reference  to  sausage  makers  and  others  who  purchase 
mineral  and  other  colours,  without  any  security  of 
purity,  from  middlemen  who  themselves  know  nothing 
<if  the  purities  of  the  coloiirs  they  sell.  Have  you  any- 
thing to  say  with  regard  to  that? — No  doubt  it  is  so. 
But  personally  I  do  not  sell  much  in  the  way  of  colour- 
ing matters  for  sausages,  certainly  not  the  ordinary 
thing  which  is  sold,  which  is  oxide  of  iron,  and  which 
I  should  say  is  not  advisable  to  use  for  sausages. 

11402.  Not  advisable  on  the  score  of  health  ?■ — Yes. 
I  am  not  a  chemist  and  not  a  doctor,  but  I  should 
say  that  to  add  a  large  quantityof  oxide  of  iron  would 
be  detrimental  to  the  system.  It  might  set  up  blood 
poisoning  or  irritation.  Again,  it  is  very  difficult  to 
obtain  oxide  of  iron  which  is  free  from  arsenic — we  find 
it  so. 

11403.  Is  it  your  experience  of  oxide  of  iron  that 
you  find  it  very  difiicult  to  procure  it  without  some 
arsenic  in  it? — Yes.  It  is  possible,  and  we  do  obt)ain 
parcels  free  from  poison,  but  mo.sit  of  them  contain 
arsenic. 

11404.  Do  you  use  very  much  of  it  ? — ^We  use  a  good 
deal. 

11405.  In  what  process  in  your  business  ? — We  sell 
it  for  colouring  saus'ages  : — making  paints. 

11406.  Do  you  think  it  ought  to  be  looked  upon 
with  susf)icion  ? — -Yes,  I  think  it  ought  to  be. 

11407.  (Sir  William  Church.)  I  rather  gathered  from 
what  you  said  to  the  Chairman  that  a  good  many  of 
these  colouring  matters  you  do  not  manufacture  your- 
selves ;  for  instance,  you  are  only  agents  for  aniline 
colours  ? — Just  so. 

11408.  And  it  is  those  that  you  submit  to  analysis 
l,efoi-e  you  send  them  out  to  your  customers  ? — That 
IS  so.  ■ 


Mineral 
colouring 
matters  sold 
without 
knowledge  of 
purity. 


Olijofts  to 
Dxide  of  iron 
ill  food. 


134 


lAL  COMMISSION  ON  ARSENICAL  POISONING: 


Mr. 
E.  I.  Pronl:. 


Aniline 

colours  pre 
ferred  to 
veffetable. 


11409.  What  colours  do  you  prinicipally  make  your- 
selves?— -We  do  not  make  any  ourselves.  We  mix  a 
good  many,  but  we  do  not  manufacture  them,  except 

21  Nov.  1902.  in  so  far  as  we  make  up  paste  colours  with  the  colours 
we  import. 

11410.  I  suppose  the  colours  that  are  used  for  foods 
are  chiefly  in  connection  with  confectionery  and  sweert- 
meats  ;  do  you  sell  much  colouring  matters  to  agri- 
culturists for  cheese,  butter,  and  such  thiugs  ? — ^We  dto 
not  sell  anilines  for  colouring  butters,  except  one 
colour  soluble  in  oil ;  there  is  a  good  deal  of  that  used. 

11411.  For  cheeses  ?— Yes.  We  also  sell  a  good  deal 
for  colouring  cakes  ;  in  fact,  all  oakes  are  coloured  now 
with  aniline  colours. 

11412.  I  suppose,  practically  spea/king,  these  aniline 
colours  have  almost  destroyed  the  use  of  vegetabla 
colours  for  confectionery  ? — Yes,  practically  so  ;  and, 
of  course,  I  consider  that  aniline  colours,  if  free  from 
poison,  are  much  better  to  use  tham  vegetable  colours. 

11413.  {Chairman.)  Better  for  the  consumer ?— Yes. 

11414.  (Sir  William  Church.)  Quite  apart  from  their 
containing  arsenic  or  any  other  poisonous  mineral, 
aniline  colours  themselves,  or  some  of  them,  are  very 
prejudicial,  are  they  not  ?— No,  I  think  not ;  why  should 
they  be? 

11415.  I  am  not  a  sufficient  chemist  to  say,  but  we 
have  bad  it  in  evidence  before  the  Comimission  that 
some  of  tlie  aniline  colours,  quite  apart  from  containing 
arsenic,  are  deleterious  to  amim'al  life  ? — I  do  not  think 
that  has  ever  been  proved.  In  fact,  when  complaints 
have  been  made,  for  instance  about  coloured  gairments 
setting  up  blood  poisoning,  it  has  always  been  proved 
that  it  was  something  else  in  the  material  that  caused 
the  mischief,  some  of  the  chemicals,  most  likely  some 
of  the  mordant,  but  never  the  colouring. 

11416.  Of  course,  they  are  used  in  such  infinitesimal 
quantities  that  probably  it  is  rather  a  theoretical  objec- 
tion than  a  practical  one,  but  the  Commissioners  on  the 
(ise  of  Preservatives  and  Colouring  Matters  have  dis- 
tinctly given  it  as  their  opinion  that  some  of  these 
aniline  dyes,  apart  from  containing  arsenic,  are  m- 
jurious  ? — I  am  not  aware  of  it. 

11417  What  wruld  be  your  objection  to  the  vegetable 
colours? — Vegetable  colours  are  exceedingly  weak,  «vnd 
a  large  quantity  must  be  used  to  produce  a  large  effect 
For  ilistance,  cochineal  was  used  in  confectionery,  <\nd 
to  get  a  good  colour  one  had  to  use  a  large  percentagri 
of  it.  Cochineal  is  an  animal  matter,  but  it  is  very 
seldom  used  as  cochineal. 

11418.  Is  there  any  known  deleterious  effect  from 
cochineal  ?— Yes,  it  produces  sickness  if  too  much  is 
taken  inwardly. 

11419.  It  is  a  very  inert  substa,nce,  is  it  not?  It 
used  to  be  used  in  medicines  ?— Yes,  in  very  small  quan- 
tities. But  when,  it  is  used  to  get  a  deep  colour  in 
jams  or  in  confectionery,  you  have  to  use  such  a  lot 
that  it  is  a  different  matter  altogether.  Then  again, 
it  is  not  used  as  cochineal.  It  is  made  into  carmine, 
and  then  used  as  a  cochineal.  Carmine  is  made  by  cer- 
tain chemical  processes  in  which  they  use  different 
chemicals,  and  possibly  those  chemicals  may  contain 
poisons.  I  have  had  samples  of  carmine  analysed,  and 
found  traces  of  lead  in  them. 

11420.  Carmine  was  made-,  I  think,  by  the  action  of 
acid  upon  cochineal,  was  not  it  ?— No,  there  are  dif- 
ferent processes,  but  I  think  it  is  made  with  ammonia 
and  starch. 

11421.  I  suppose,  as  a  rule,  most  vegetable  colours 
have  a  very  slight  physiological  action  ?— I  do  not  know. 
Turmeric  is  used  largely  in  pickles,  for  instance,  and 
also  for  colouring  confectionery.  Turmeric  is  powdered 
very  finelv.  more  or  less  ;  sometimes  not  finely  enough, 
in  my  opinion,  and  I  should  say  that  turmeric,  if  not 
fine,  must  be  very  deleterious  to  the  system. 

11422.  As  an  irritant?— Yes,  and  of  course  it  is  used 
in  medicines  for  that  purpose. 

11423.  Is  saffron  still  used  for  colouring  confec- 
tionery?— ^No,  it  is  too  dear;  it  is  not  used  now  to  any 
extenit. 
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11424.  (Dr.  Whitrlegqe.)  You  distinguish,  I  under- 
Ktand,  between  the  products  which  are  going  to  be  used 
for  food  amd  those  which  are  not  ? — ^Yes. 

11425.  Bo  you  always  know  which  purpose  they  are 
destined  for? — Yes. 
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11426.  How  do  you  know  ?    By  seeing  the  name  of 
tlie  firm  to  whom  you  are  selling  the  good>s  ? — Yes,  and  L\ 
bsxD.  the  diatirtciti've  names  of  the  colours. 

11427.  But  how  do  you  always  know  whether  it  is 
going  to  be  used  for  textile  purposes  or  for  food — sup- 
posing you  received  an  order  from  a  new  customer? — 
I  see  your  meaning  now.  Of  course,  where  we  supply 
dealers  we  very  often  ask  the  question  :  "  For  what 
purpose  are  the  colours  intended  ? "  When  we  get 
orders  from  confectioners  or  similar  trades  we  know 
v/hat  they  are  to  be  used  for. 

11428.  But  if  you  received  an  order  from  Manchester 
or  from  Leeds  fro'm  a  new  customer,  you  would  not 
at  first  know  whether  it  was  for  food  or  for  textile  pur- 
poses ? — We  should,  because  it  is  unlikely  that  wft 
should  get  an  order  straight  away  without  a  previous 
inquiry  as  t )  shade,  quality,  and  price. 

11429.  Which  would  give  you  the  clue? — Just  so. 

1j430.  You  think  you  do  know,  as  a  inattea-  of  fact, 
which  they  axe  ;'neant  for  ? — 1  might  say  that  we  always 
do. 

11431.  And  in  the  case  of  articles  for  food,  you  are 
careful  to  secure  absence  of  arsenic? — Yes. 

11432.  In  other  colouring  matters  you  do  not  thiuk 
that  necessary  ? — I  do  not,  because  I  think  the  arsenic 
or  metallic  poisons  would  not  be  token  up  by  tlho  textile 
fabrics  ;  it  would  be  run  away  in  the  water. 

11433.  When  you  sell  to  dealers  as  distinct  from  con- 
sumers, I  understand  that  you  make  inquiries? — We 
always  do. 

11434.  You  said  that  certain  colours  were  specially 
liable  to  contain  arsenic,  and  that  you  did  not  recom- 
mend them  for  use  in  confectionery? — Yes. 

11435.  Can  you  tell  us  the  names  of  some  of  those  (^'(jjours  not 
colours  1 — Arsenical  magenta,  blues,  and  various  lecommendi 
colours  made  from  arsenical  magenta   base.  for  confec- 

11436.  You  are  referring  more  particularly  to  the  use 
of  arsenic  in  the  manufacture  of  these  things ;  there 
may  be  arsenic,  even  if  arsenic  is  not  intentionally  used 
in  the  manufacturilg,  in  some  of  the  colours? — Yes, 
there  may  be  accidental  traces,  but  they  would  be  very 
small. 

11437.  For  example,  do  you  know  a  colour  called 
apple-green  ? — Yes. 

11438.  Is  that  liable  to  contain  arsenic? — No.  |§ 

11439.  Not  at  all  ?— No. 

11440.  We  have  it  on  record  that  a  sample  lately 
examined  did  conJtain  arsemic.    You  do  not  regard  thait  .  . 
colour  as  a  dangerouB  colour ;  you  would  not  eonsiider  Arsenic  m 
it  an  improper  colour  to  be  used  in  confectionery  ? — Not  ^PP'®  green, 
at  all ;  apple-green  is  always  made  up  from  a  yellow 
and  a  blue  ;  our  analyses  have  never  shown  ap.pie-green 
to  be  more  likely  than  other  colours  'to  contiadn  arsenic* 

11441.  What  is  your  practice  with  regard  to  mineral 
colours?  You  spoke  of  bole  armenia,  which  I  under- 
stand you  buy  and  sell  ? — Yes. 

11442.  Do  you  require  any  guarantee  from  the  person 
from  whom  you  receive  it  of,  freedom  from  arsenic  ? — 
No. 

11443.  Do  you  make  any  analysis  ? — Yes. 

11444.  Do  you  find  arsenic  in  bole  Armenia  ? — Very  ^^^^ 
often.  Armenia, 

11445.  What  happens  when  you  do  find  it? — ^We  re- 
ject it,  and  sell  it  for  making  paint. 

11446.  Then,  if  you  are  selling  bole  armenia  with 
any  idea  that  it  is  going  to  be  used  for  food,  do  you 
give  a  guarantee  of  freedom  from  arsenic  ? — -Yes. 

11447.  Does  that  apply  to  other  mineral  colours? — 
Yes,  as  far  as  they  are  used  for  the  purpose  of  colouring 
articles  of  consumption,  but  I  hardly  think  there  ia 
anything  besides  oxide  of  iron  in  the  way  of  mineral 
colours  which  we  should  care  to  sell. 

*  Witness's  attention  having  been  drawn  to  the  result  of 
an  analysis  of  a  sample  of  apple  green  taken  at  a  confec- 
tioner's, wliicdi  was  found  to  contain  1-I2th  grain  arsenic  to 
the  pound,  he  has  since  written  to  the  Commission  that 
tills  quantity  of  aisenic  would  certainly  be  detected  by  the 
analyst  employed  by  his  firm  and  that  (for  food  purposes) 
he  would  reject  any  bulk  of  co'our  ( ontaining  more  thai? 
1  part  oi  ar.-enic  in  100,000  which  is  approximately 
limit  of  the  test  which  his  analysts  employ. 
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Ir.  11448.  (C/i  airman.)  Supposing  you  reject  any  colour 

PronJ.-.  as  containing  too  much  arsenic  for  food  purposes,  would 
you  use  it  for  textile  purposes  ? — Yes. 

11440.  With  regard  to  wall-papers,  we  have  heard  a 
complaint  of  the  danger  of  colours  in  wall-papers. 
Have  you  anything  like  a  limit  of  arsenic  when  selling 
colours  which  you  know  are  to  be  used  for  wall-papers  1 
— We  take  no  guarantee,  and  we  sell  what  we  are  asked 
for  for  wall-paper. 

11450.  Without  any  reference  to  the  quantity  of 
arsenic  they  may  contain  ? — Yes. 

11451.  Since  you  have  been  in  the  trade,  have  you 
heard  of  any  injury  arising  from  wall-paper ;  have  you 
ever  come  across  that  fact  in  the  course  of  your  trade  ? — 
No,  I  do  not  think  I  have. 

11452.  You  have  not  made,  in  the  course  of  your 
trade,  any  special  reservation,  or  at  least  any  difficulty 
in  regard  to  the  question  of  selling  colours  which  are 
to  be  used  for  wall-paper  ? — No. 
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11453.  I  will  just  quote  you  a  sentence  from  Mr.  j^fj. 
Hammond  Smith's  report.    "  Similarly  with  regard  to  E.  I.  Pronk. 

the  use  of  armenia  bole  and  colouring  matters  of  all   • 

kinds  in  meat  preparations,  I  have  been  informed  -'1  Nov.  19(il'. 
alike  by  a  colour  maker,  a  colour  seller,  and  a  colour    .  ~  ~ 
user,  that  it  is  never  the  practice  of  the  meat  trade  to  Digtrihutitu 
require  any  guarantee  of  purity  of  the  colours  used,  or  " 
to  have  the  colours  analysed.    These  colours  are  fre- 
quently procured  at  shops  where  sundry  butchers'  re- 
quisites are  sold.    At  these  shops  the  colour  is  obtained 
from  middlemen  without  guarantee  of  purity."  Can 
you  give  us  any  information  with  regard  to  that?— I 
should  say  that  the  middlemen  who  supplied  them  to 
the  butchers  would  obtain  their  colours  from  third 
parties,  who  would  be  careful  as  to  what  they  sell.  I 
kn  ow  we  sell  to  several  distributors  in  the  meat  market 
to  whom  we  have  given  a  guarantee 


11454.  :Middlemen  ?— Distributors,  who  sell 
middlemen. 


to  the 


11455.  And  you  would  give  them  a  guarantee  ? — Yes. 


Mr.  A.  E.  Palmeb,  called  ;  and  Examined. 
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11456.  {Chairman.)  I  believe  you  are  a  large  confec- 
tioner and  cake  manufacturer,  carrying  on  business  ni 
Bristol  '/—Yes. 

11457.  You  use  various  chemical  substances,  gly- 
cerine, glucose,  and  baking  powders,  in  the  process  of 
maKuig  cakes? — Yes. 

11458.  1  suppose  you  aiv  aware,  ur  at  all  events  ^ou 
have  lound  out  m  the  course  ot  tins  inquiry  from  otner 
sources,  that  these  ingredients  are  liable  to  contain 
arsenic  J— Yes,  I  understand  that  some  of  them  are. 

11459.  Can  you  tell  the  Commissioners  what  safe- 
guards, if  any,  you  have  adopted  from  time  to  time  to 
secure  that  these  substances  are  arsenic-free? — We 
have  had  them  guaranteed  as  being  pure  from  the 

'  manufacturers  or  merchants  from  whom  we  have 
bought  them.  I  have  the  guarantees  in  my  pocket  from 
the  various  people.  Taking  glycerine  first,  this  is  the 
form  of  guarantee  from  Messrs.  Lever  liros.  {Hanclcil 
in.) 

11460.  The  guarantees  are  dated  1902.  Has  it  been 
part  of  your  practice  to  get  these  guarantees  since  you 
have  been  in  business,  or  have  you  only  taken  it  ap 
lately? — ^Tlie  guarantee  I  have  handed  in  refers  to  the 
last  ton  of  glycerine  we  bought.  We  use  only  a  little 
of  it. 

11461.  You  use  little  glycerine  ? — ^Very  little  in 
cakes. 

11462.  Have  you  always  been  aware  since  you  have 
been  in  business  that  glycerine  was  liable  to  contain 
arsenic  ? — -I  cannot  say  I  was  until  that  scare. 

11463.  When  did  you  first  gain  the  information? — I 
think  it  was  about  the  time  of  the  arsenic  scare.  I  hail 
a  conversation  then  with  my  doctor,  and  I  asked  him  if 
he  could  tell  me  any  things  that  he  thought  would  be 
liable  to  contain  arsenic  that  we  were  using  in  our 
goods,  and  he  told  me  then  he  thought  that  glycerine 
might. 

11464.  From  the  very  fact  of  your  questioning  him 
then,  it  appears  that  up  to  that  time  you  were  not 
aware  of  it  ? — I  cannot  say  that  I  was.  Of  course,  thetj 
is  very  little  glycerine  used  in  best-class  goods;  it  is 
chiefly  used  in  the  cheaper  grades  of  calie. 

11465.  Do  you  take  any  other  precautions  besides 
these  guarantees  such  as  you  have  handed  in? — ^We 
send  occasionally  to  the  public  analyst  at  Bristol. 

11466.  But  you  do  not  send  a  sample  of  all  invoices  ? 
— Not  of  all  the  parcels  that  come  in. 

11467.  You  do  it  now  and  then? — ^Yes. 

11468.  But  do  not  you  classify  the  ingredients  you 
use  ?  Are  you  not  aware  that  some  are  more  liable  to 
contain  arsenic  than  others,  for  instance  ? — Taking  that, 
for  instance,  I  should  think  it  would  not.  We  do  not 
buy  in  a  competitive  way  goods  such  as  that.  With 
regard  to  all  our  chemicals  and  glucose  and  glycerine, 
we  buy  the  best  quality,  and  not  the  low-class  forms,  so 
that  we  expect  to  get  a  good  mid  pure  article. 

11469.  Do  you  use  cream  of  tartar  substitute  ?— No. 

11470.  Did  not  you  at  one  time  use  it? — ^Not  since 
Mr.  Hammond  Smith  visited  me. 

11471.  You  did  use  a  little  previously? — Yes. 


Mr.  A.  E. 
Pahiwr. 


11472.  I  beheve  Mr.  Hammond  Smith  took  a  sample 
when  he  went  to  your  works,  and  found  that  it  con- 
tained some  arsenic,  did  he  not  ? — I  gave  him  a  sample 
of  the  cream  powder  when  he  visited  our  works,  and  he 
told  me  that  he  thought  it  was  advisable  not  to  use  it, 
and  I  discontinued  using  it. 

11473.  But  you  use  a  considerable  percentage,  rela- 
tively speaking,    of   glycerine,    of    glycerine   in    the  'iu«-»tity  of 
materials  of  which  you  make  your  cake— you  use  1^  T.T'^®""*' 
per  cent,  of  glycerine  in  the  materials,  do  you  not? — 

No,  I  .should  say  about  ^ib.  to  Icwt.,  that  is  what  we 
are  using  in  "  medium  rich  "  cakes.  For  cheaper  cakes  a 
.slightlv  larger  amount  would  be  taken — l^lbs.  of 
glycerine  to  lOOIbs.  of  mixing.  I  cannot  say  what  others 
are  using. 

11474.  Are  you  satisfied  with  the  precautions  which 
you  now  take  with  reference  to  glycerine? — The  guar- 
antee is  the  only  satisfaction  we  have  ;  they  say  the 
glycerine  is  chemically  pure. 


11475.  Occasionally,  you 
samples  to  analj^sis? — Yes. 


say,    you   submit  these 


11476.  That  is  your  system  as  regards  the  guarantee  ? 
— Yes. 

11477.  Have  you  any  other  suggestion  to  make  as  to 
any  furtiier  guarantee,  or  are  you  quite  satisr.'-vt  so  tar 
as  the  conduct  of  your  business  is  concerned,  that  there 
is  no  danger  to  the  consumer?— I  should  consider  that 
if  there  is  a  percentage  of  arsenic  which  is  allowed 
under  the  present  test,  it  would  be  advisable  to  raise 
the  test.  If  it  is  not  pure  enough,  I  should  think  the 
test  ought  to  be  raised. 

11478.  The  standard  should  be  raised  ? — Yes— 4:hat  is 

in  the  interest  of  those  firms  who  are  not  in  a  position  to  Should  he 
employ  chemists  of  their  own.  If  one  employed  chemists  'Standards 
they  would  be  analysing  for  impurities  all  the  time.  availabie  fo 

11479.  They  would  analyse  a  sample  of  everything 
bought  in  bulk  ? — Yes. 

11480.  {Sir  William  Church.)  Do  you  use  colouring 
matter  at  all  in  the  manufacture  of  your  goods  ? — Yes 
a  little. 

11481.  In  ordering  colouring  matter,  do  you  use  any 
precautions  as  to  the  colours  ?— They  are  guaranteed  as 
being  absolutely  pure  under  the  Sale  of  Food  and 
Drugs  'Act. 

11482.  Do  you  rely  upon  the  guarantee  of  the  firm 
which  supplies  them? — Yes. 

11483.  Do  you  chiefly  use  aniline  colours  or  vegetable 
colours  ?— Vegetable  colours,  but  it  is  very  little  that 
we  use  of  them— only  a  little  yellow,  except  in  the  case 
of  icmg  sugar,  when  there  is  a  little  pink  colour  used 
in  addition. 


iiianufac* 
turer. 


-No,  the  egg-yellow 


11484.  Do  '^-ou  use  turmeric  ?- 
takes  the  place  of  that  really. 

11485.  Nor  cochineal  ?— No. 

11486.  In  your  opinion,  the  aniline  colours,  when 
guaranteed  pure,  are  quite  harmless  ?— The  vegetable 
colours.  " 

11487.  You  think  they  are  the  best?— "ie;;. 
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iVr  A  K  11488.  Do  you  use  ve^^etable  colours,  saffron?— -No, 
PalvMr'      '"'^  do  not  use  tbat.    It  is  egg-yellow,  commercially 

  termed.    But  I  understand  they  are  vegetable  colours, 

Nov.  not  anilines. 

11489.  Is  it  usual  in  your  trade  to  use  chiefly  vege- 
taible  colours? — ^I  believe  so.  They  are  always  adver- 
tised and  sold  at  such. 

11490.  Of  course  you  are  not  a  sweetmeat  maker? — 
No. 

11491.  Can  you  tell  me  anything  about  the  use  of 
baking  powders — I  suppose  you  use  them  a  good  deal  ? 
— We  use  cream  of  tartar,  cnrbocate  of  soda,  and  a 

,  small  proportion  of  tartaric  acid  in  some  goods,  .ind 
carbonate  of  ammonia. 

11492.  Do  you  use  phosphate  of  soda  at  all — is  that 
mixed  with  the  baking  powders  ?— If  you  are  referring 
to  the  substitute  for  cream  of  tartar,  I  have  not  used 
that  since  Mr.  Hammond  Smith  was  in  Bristol,  or  soon 
after  then. 


11493-  But  it  is  used,  or  was  once  used  ? — I  believe  j^jy  ^  i 
it  is  nsed  now.    It  is  advertised   in  all  the   trade  Palmer! 

journals  :  there  are  numerous  substitutes.   

21  Nov.  199! 

11494.  And  I  suppose  in  the  same  way  with  the  ^ 

baking  powders,  you  rely  upon  the  guarantee  of  the  ' 
vendor? — If  you  are  referring  to  baking  powders,  we 

mix  onr  own  powders. 

11495.  Do  you  take  any  steps  for  seeing  that  the 
ingredients  are  pure? — ^Yes. 

11496.  The  materials  that  you  use  for  making  the 
baking  powder  you  buy  under  guarantee  in  the  same 
way  that  you  do  the  colouring  mad;ters? — ^Yes. 

(Secretary.)  I  have  received  a  series  of  letters  from 
Mr.  Beach,  Secretary  of  the  Maltine  Company.  I  under- 
stand the  Commission  do  not  wish  Mr.  Beach  io  be 
called  at  this  stage,  but  that  his  letters  should  be 
printed  as  an  appendix? — {CHiairman.)  Yes. 
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Mr.  .1.  LiTHiBV,  called  ;  and  lixaiiiined. 
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11497.  •  {Chaif-man.)  What  is  your,  position  at  the 
Local  Government  Board  1 — I  am  assistant  secretary,  in 
charge  of  the  Public  Health  and  Local  Acts  Depart- 
ment. 

.11498.  Are  the  reports  of  the  public  analysts  dealt 
vyith  in  your  Department  ? — They  are. 

11499.  What  are  the  dutie.s  of  the  Local  Government 
Board  under  the  Sale  of  Food  and  Drugs  Acts? — The 
only  express  duty  of  the  Local  Government  Board, 
]irior  to  the  Act  of  1899,  was  under  Sections  10  and  19 
of  the  Sale  of  Food  and  Drugs  Act,  1875.  Under  Section 
10  the  appointments  of  Public  Analysts  made  by  the 
authorities  specified  in  the  section  are  subject  to  the 
Board's  approval.  The  Board  are  empowered  to  require 
satisfactory  proof  of  competency  to  be  sent  to  them,  and 
they  may  give  their  approval  absolutely,  or  with  modi- 
fications, as  to  the  period  of  the  appointment  and 
removal,  or  otherwise.  If  local  authorities  fail  to 
appoint  public  analysts  as  required  by  Section  10,  the 
Local  Government  Board  are  empowered  to  require  them 
to  make  the  necessary  appointment.  Under  Section  19 
of  the  same  Act,  every  analyst  is  required  to  report 
quarterly  to  the  authority  appointing  him  the  number 
of  articles  analysed  by  him  under  the  Act,  during  the 
foregoing  quarter,  and  to  specify  the  result  of  such 
analyses  and  the  sum  paid  to  him  in  respect  thereof. 
Such  report  is  to  be  presented  at  the  next  meeting  of 
the  authority  appointing  the  analyst,  and  every  such 
authority  is  required  annually  to  transmit  to  tlie'  Local 
Government  Board,  at  such  time  and  in  such  form  as  the 
Board  shall  direct  a  certified  copy  of  such  (quarterly 
report.  I  hand  in  a  copy  of  the  circular  letter  issued 
by  the  Local  Government  Board,  specifying  the  form  in 
which  the  quarterly  reports  are  to  be  ?5ent  to  them, 
together  with  a  specimen  form  of  analysts'  quarterly 
report  wdiich  the  Board  have  suggested  for  use  by  public 
analysts. 

It  will  be  seen  that  the  Board's  functions  undei'  this 
Act,  are  extremely  limited.  As  a  matter  of  fact  the 
reports  which  the  Board  receive  are  tabulated  in  the 
Department,  communications  are  addressed  to  local 


Mr.  _ 

J.  Lithibi 

authorities  who  appear  not  to  have  adequately  carried  07  MarTlS 
out  the  provisions  of  the  Acts,  suggestions  are  made  to  ~    _  ' 
them  from  time  to  time  as  to  what  tliey  should  do, .  and  > 
remonstrances  are  addressed  to  them  when  they  fail  to 
do  it.    The  Board  have  no  compulsory  po\^  ers  in  the 
matter.    I  may  state  that  the  subject  of  the  adminis- 
tration of  the  Sale  of  Food  and  Drugs  Acts,  so  far  as .  j 
the  Local  Government  Board  is  concerned,  was  fully  ; 
explained  in  the  evidence  of  Mr.  Preston  Thomas  before 
the  select  committee  of  the  House  of  Commons  on  Food 
Products  Adulteration  in    1894 — see  page   1   of  the 
evidence  appended  to  the  report  (2.5.3  of  1894). 

In  1899  an  amending  Act  was  passed  by  which  the 
powers  of  the  Local  Government  Board  were  enlarged, 
and  powers  were  also  given  to  the  Board  of  Agriculture. 
Section  2  of  the  Act  of  1899  provides  as  follows  ; — 

(1)  The  Local  Government  Board  may,  in  relation  to  a  j  j-^-  i 
any  matter  appearing  to  that  Board  to  affect  the  general  y^^y^^^^^ 
interest  of  the  consumer,  and  the  Board  of  Agi-iculture  Local 
may,  in  relation  to  any  matter  apj^earing  to  that  Board  Governmem 
to  affect  the  general  interests  of  agriculture  in  the  Board  undffl 
United  Kingdom,  direct  an  officer  of  the  Board  to  Act  of  18991 
procure  for  analysis  samples  of  any  article  of  food,  and, 
thereupon  the,  officer  shall  have  all  the  powers  of 
l^rocuring  samples  conferred  by  the  Sale  of  Food  and 
Drugs  Acts,  and  those  Acts  shall  ai^ply  as  if  the  officer 
were  an  officer  authorised  to  procure  samples  under  the 
Sale  of  Food  and  Drugs  Act,  1875,  except  that— 

{(i)  The  officer  procuring  the  sample  shall  divide 
the  same  into  four  parts,  and  shall  deal  with' 
three  of  such  jmrts  in  the  manner  directed  by 
Section    14  '  of  the    Sale  of   Food  and 
Drugs  Act,  1875,  as  amended  by  this  Act, 
and  shall  send  the  fourth  part  to  the  > Board,' 
>  •  and —  ■  :  ■ 

(h)  The  fee  for  analysis  shall  be  payable  to  the 
•  -       analyst  by  the  local  authoritj^  of  the"  place 
Jo"  1 'where  the  sample  ■  is  procured.  - 

(2)  The  Board  shall  communicate  the  results  of  the 
analysis  of  any  such  sample  to  the.  local  authority,  and 
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thereupon  there  shall  be  the  like  duty  aiid  power  on  the 
thihii.  P'""t  of  t'lie  local  authority  to  cause  proceedings  to  be 
-  taken  as  if  the  local  authority  had  caused  the  analysis 
1903.  to  be  made. 

"  It  Avill  be  seen  that  by  this  Section  the  Board  are  only 
enijiowered  to  act  in  relation  to  any  matter  appearing  to 
them  to  affect  the  general  interest  of  the  consumer. 
They  can  only  take  samples  and  obtain  analyses  of  them 
by  the  analyst  employed  by  the  local  authority  of  the 
place  where  the  sample  is  procured,  just  as  the  local 
authority  itself  could  do.  Beyond  that,  however,  the 
Board '.s  duty  is  limited  to  communicating  tlie  result  of 
the  analyses  to  the  local  authority,  and  it  then  becomes 
the  duty  of  the  local  authority  to  cause  proceedings  tc 
be  taken  as  if  they  themselves  had  caused  the  analysis 
to  be  made. 

Under  Section  3  of  the  Act  of  1899,  if  the  Local 
Government  Board,  after  conununicating  with  the 
local  authority,  are  of  opinion  that  the  local  authority 
have  failed  to  execute  or  enforce  any  of  the  provisions 
of  the  )Sale  of  Food  and  Drugs  Acts  in  relation  to  any 
article  of  food,  and  that  their  failure  affects  the  general 
interest  of  the  consumer,  the  Board  may,  by  order, 
empower  one  of  their  officers  to  execute  and  enforce 
those  provisions,  or  to  procure  the  execution  and 
enforcement  thereof  in  relation  to  any  article  of  food 
mentioned  in  the  Order.  Under  this  Section  it  will  be 
seen  that  the  Board  can  only  act  when  they  are  satisfied 
that  there  has  been  default  on  the  part  of  the  local 
authority,  and  even  then  their  action  is  limited  to 
patting  the  Act  in  force  with  regard  to  the  specific 
articles  of  food  which  may  appear  to  the  Board  to 
require  dealing  -with. 

1T500.  Have  the  Local  Government  Boai'd  taken  any 
action  under  the  Act  of  1H99?— If  by  that  question  is 
meant  "  whether  the  Board  have  themselves  dii-ected 
one  of  their  officers  to  procure  samples,"  the  answer  is 
"  No."  The  Act  was  passed  on  the  9th  August,  1899  ;  by 
Section  28  (2)  it  came  into  operation  on  the  1st  January, 
1900.  The  Board  could  have  no  information  as  to  the 
working  of  the  Act  by  local  authorities  until  the  reports 
of  1900  were  received  by  them  in  -January,  1901,  and 
subsequent  months.  When  these  reports  came  to  be 
tabulated  it  api)eared  that  the  total  number  of  samples 
analysed  in  1900  was  62,858,  i.e.,  one  to  every  461 
of  the  population  in  1891,  or  nearly  10,000  in 
excess  of  the  number  of  samjiles  analysed  in  1899. 

In  commenting  in  their  annual  Bei)orts  on  the  returns 
which  the  Board  have  received  from  i)ul>lic  analysts,  they 
have  on  more  than  one  occasion  expressed  the  o]jinion  that 
least  one  sample  should  be  taken  for  every  thousand 
of  the  population.  This  standard  has  in  recent  years 
Viecn  more  than  observed  so  far  as  the  country  generally 
is  concerned,  and  having  regard  to  the  number  of  sample.^ 
taken  in  1900,  it  is  clear  that  there  was  no  ground  for 
the  intervention  of  the  Local  ( Jovennnent  lioard  so  far 
as  the  country  generally  was  concerned.  In  their 
Annual  Re] )ort  for  1900-i  the  Board  remarked: — "In 
London  one  sample  was  analysed  for  every  312  persons, 
and  in  the  provinces  one  for  every  502.  The  increase  is 
no  doubt  largely  due  to  the  fact  that  under  the  provisions 
of  the  new  Act  already  referred  tc.  local  authorities 
within  the  meaning  of  the  Sale  of  Food  and  Drugs  Acts 
now  have  a  duty  specifically  passed  upon  them  to  carry 
out  and  enforce  the  ]>rovisions  of  the  Act.  During  1900 
many  local  authorities  have  for  the  first  time  obtained 
samples  for  analysis,  and  many  others  have  largely 
increased  the  nuniljer  taken.  We  have  conmiunicated 
with  the  authorities  of  districts  in  which  the  work  done 
mider  the  Acts  a]>i)ears  to  us  to  be  still  insufficient, 
reminding  them  of  their  duty  under  the  Act  of  1899, 
and  lu'ging  them  to  exercise  the  powers  entrusted  to 
them  by  the  legislature  for  the  repression  of  adultera- 
tion." 

11.501.  You  say  that  the  increase  was  due  to  the  fact 
t  liat  under  the  Act  of  1899  local  authorities  now  have  a 
duty  specifically  cast  upon  them  to  carry  out  the 
provisions  of  the  Sale  of  Food  and  Drugs  Acts.  Had 
tlicy  no  such,  duty  prior  to  1899  ?— No.  Prior  to  1899, 
local  authorities  were  merely  empowered  to  carry  out 
the  provisions  of  the  Acts.  By  Section  15  of  the  Act  of 
1875  it  is  provided  as  follows  : — "  Any  medical  officer  ^f 
health,  inspector  of  nuisances,  or  inspector  of  weights 
and  measures,  or  any  inspector  of  a  market  or  any  police 
constable  under  the  direction  and  at  the  cost  of  the 
local  authoiity  ajipointing  such  officer,  inspector,  or 
constafjle,  or  charged  with  the  execution  of  this  Act, 
may  procure  any  sample  of  food  or  drugs,  and  if  he 
suspect  the  same  to  have  been  sold  to  him  contrary  to 
any  provision  of  the  Act,  shall  submit  the  same  to 

4576. 


Mr. 

J.  Lithiby. 

'11  Mar.  1903. 


Local 

authoritiee 
now  have 
specific  duty 
of  carrying 
out  pro- 
visions of 
Sale  of  Food 
and  Drugs 
Acts. 


analysis,"  etc.  It  was  within  the  power  of  the  local 
authority  to  direct  certain  specified  officers  to  take 
samples,  but  nowhere  were  they  directly  i-equired  to  do 
so.  By  Section  3  of  the  Act  of  1899,  however,  it  is  pro- 
vided that  it  shall  be  the  duty  of  every  local  authority 
entrusted  with  the  execution  of  the  laws  relating  to  the 
Sale  of  Food  and  Drugs  to  appoint  a  public  analyst,  and 
put  in  force  from  time  to  time  as  occasion  may  arise,  the 
powers  with  which  they  are  invested,  so  as  to  provide 
proper  security  for  the  sale  of  food  and  drugs  in  a  pure 
and  genuine  condition,  and  in  particular  to  direct  their 
officers  to  take  samples  for  analysis. 

11502.  The  statistics  for  the  year   1901   would  be 
received  in  January,  1902,  would  they  not  ? — Yes 

11503.  How  do  they  compare  with  previous  years?—- 
The  facts  are  set  out  in  page  cli.  of  the  Board  s  Report 
for  1901-2.    The  total  number  of  samples  analysed  in 

1901  was  67,841,  or  nearly  5,000  in  excess  of  the  number 
taken  in  1900.  Commenting  on  these  figures  the  Board 
state  as  follows  : — 

"  This  gives  an  average  of  one  to  every  479  of  the  popula- 
tion of  1901  for  the  whole  country.  In  London  one 
sample  was  analysed  for  every  291  persons,  and  in  the 
provinces  one  for  every  536  of  the  population.  This 
increase,  following  on  the  very  large  increase  noted  in 
our  last  Report,  is  highly  satisfactory.  The  following 
table  shows  that  with  the  increase  in  the  number  of 
samples  analysed  in  successive  quinquennial  periods 
there  has  been  a  considerable  decrease  in  th(s  rate  of 
adulteration."  I  need  not  quote  the  table  perhaps. 
The  Report  goes  on  to  .say : — "  There  are  still  a  few 
districts  in  which  the  work  done  under  the  Acts  is  small 
in  auKuuit  in  comparison  with  the  population,  and  in 
these  cases  we  have  communicated  with  the  local 
authority,  calling  attention  to  their  duty  under  Section  3 
of  the  Sale  of  Food  and  Drugs  Act,  1 899,  and  urging  them 
to  take  steps  to  carry  out  the  Acts  with  efficiency  in  the 
f  nture."  That  is  all  the  action  which  the  Board  have 
thought  it  necessary  to  take  up  to  the  present  time. 

11504.  Have  you  received  the  reports  for  the  year 

1902  ? — Most  of  the  reports  have  now  come  in,  and  they 
are  being  tabulated  at  the  present  time.  I  am  unable 
to  say  as  yet  what  numbei'  of  samples  were  analysed 
during  the  year  1902,  or  to  what  extent  local  authorities 
who  were  not  carrying  out  the  provisions  of  the  Acts  in 
1900-1  have  improved  in  this  respect  in  the  year  1902. 

11505.  What  is  the  total  numljer  of  authorities  who 
appoint  public  analysts  under  the  Sale  of  Food  and 
l)rugs  Act? — According  to  the  Board's  report  for  1901-2 
the  number  of  districts  for  which  the  Board  had  approved 
the  ap])ointment  of  public  analysts  was  231.  The  total 
number  of  [lulilic  analysts  in  England  and  Wales  at  the 
and  of  that  year  was  12G. 

11500.  What  details  are  public  analysts  recpiired  to 
give  in  their  reports  to  local  authorities? — That  is 
specified  generally  in  Section  19  of  the  Act  of  1875, 
which  I  have  already  quoted.  They  are  to  specify  the 
result  of  each  analysis,  and  the  sum  paid  in  respect 
thereof.  The  form  which  I  have  put  in,  which  was 
issued  by  the  Local  Government  Board  for  the  guidance 
of  ])ul)lic  analysts,  amplifies  this  a  little  In  the  form 
the  particulars  asked  for  are  : — 

(1)  The    nature    of    the    article    submitted  for 

analysis  ; 

(2)  WHietlier   the   .sample  was  submitted  to  the 

analyst  by  an  officer  acting  under  the  direction 
of  a  local  auth(_)rity  under  Section  13  of  the  Act, 
and  if  so,  the  name  of  such  authority  ; 

(3)  The  result  of  analysis,  showing  whether  the 

sam)ile  was  genuine  or  adulterated,  and  if 
adulterated  what  was  the  nature  and  extent  of 
the  adulteration ; 

(4)  The  sum  paid  in  respect  of  the  analysis  ;  and 

(5)  Ol)servations. 

1  may  add  that  it  is  the  ])ractice  of  the  i5oard  to  f^f,f,.,i 
enquire  in  what  cases  proceedings  have  been  taken  for  Government 
offences  against  the  Acts,  and  to  ascertain  where  possible  ]{„ai  d  in-' 
the  amounts  of  the  fines  and  costs  which  arc  inflicted  liy  qnii  ics  as  to 
the  magistrates.    As  a  result  of  their  examination  of  pioccedings 
the  figures  snp)ilied  in  regard  to  proceedings  the  Board  and 
have   c<unnmnicated  with  the  Home  Office,  and  the  penalties. 
Home  Office  liave  issued  a  circular  to  Justices,  drawing 
their  attention  to  the  small  fines  imposed  in  many  cases 
and  suggesting  whether  it  would  not  be  desirable  to 
increase  the  amount  of  fines  in  cases  of  a  particularly 
bad  kind. 
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11507.  It  is  the  fact,  te  it  not,  that  under  the  Sale  of 
Food  and  Drugs  Acts  a  sample  can  only  be  purchased 
from  some  dealer  in  the  finished  product  % — Practically 
that  is  so.  Under  the  Act  of  1879,  Section  3,  samples  of 
milk  might,  however,  be  taken  at  railway  stations,  and 
by  Section  14  of  the  Act  of  1899,  "The  provisions  of 
section  three  and  section  four  of  the  Sale  of  Food  and 
Drugy  Act  Amendment  Act,  1879  (relating  to  the  taking 
of  samjiles  of  milk  in  course  of  delivery),  shall  apply  to 
every  other  article  of  food.  Provided  that  no  sanaples 
shall  be  taken  under  this  section  except  upon  the 
request  or  with  the  consent  of  the  purchaser  or 
consignee." 

11508.  Has  any  administrative  authority  power  to 
enter  places  where  food  is  prepared,  that  is  to  say,  food 
factories,  ^  with  a  view  to  ascertain  whether  there  is 
any  liability  of  the  introduction  of  deleterious  substances 
f.uch  as  arsenic,  in  the  case  of  particular  food  products  1 
— Speaking  generally,  I  do  not  think  that  any  adminis- 
trative authority  has  any  such  power,  i  do  not  knoAV 
to  what  extent  the  officers  of  the  Inland  Reveniie  are 
empowered  to  enter  malt  houses  with  a  view  of  examin- 
ing malt  in  the  process  of  manufacture  ;  or  stores  or 
warehouses  where  sugars  and  sugar  substitutes  are  kept. 
Certainly  the  local  authorities  under  the  Sale  of  Food 
and  Drugs  Acts  have  no  such  powers. 

11509.  Have  the  local  authorities  power  to  take 
samples  of  food  ingredients,  or  of  finished  foods,  at  the 
factory  '?— I  think  not.  If  the  factory  is  a  place  where 
the  food  products  produced  in  it  are  sold  by  retail,  the 
inspector  of  the  local  authority  would  be  entitled  to  pro- 
cure samples  of  the  food  for  analysis.  By  Section  17  of 
the  Act  of  1875.  "  If  any  .such  officer,  inspector  or 
constable  as  before  described  shall  apply  to  purchase 
any  article  of  food  or  any  drug  exposed  for  sale  or  on 
sale  by  retail  on  any  premises  or  in  any  shop  or  stores, 
and  shall  tender  the  price  for  the  quantity  which  he 
shall  require  for  the  purpose  of  analysis,  not  being  more 
than  shall  be  reasonably  requisite,  and  the  person 
exposing  the  same  for  sale  shall  refuse  to  sell  the  same 
to  such  officer,  inspector  or  constable,  such  person  shall 
1)6  liable  to  a  penalty  not  exceeding  ten  pounds." 

A  question  arose  in  1894  as  to  how  far  an  inspector 
is  entitled  when  purchasing  a  sample  for  analysis  to 
demand  to  be  supplied  out  of  a  particular  receptacle  in 
the  shop.  Mr.  .Justice  Bruce,  in  Payne  v.  Hack,  1894, 
58  J.P.  165,  said  :  "  Without  going  so  far  as  to  say  that  an 
inspector  is  entitled  to  go  into  a  shop  and  demand  to 
have  a  sample  out  of  any  vessel  he  likes,  I  think  that  as 
he  had  already  been  supplied  out  of  a  particular  bottle 
he  was  entitled  to  have  a  sample  taken  from  that 
bottle." 

The  above  section  has  been  held  by  the  Queen's 
Bench  Division  in  Ireland  to  apply  to  wholesale  dealers 
(McHugh  V.  McGrath  1894  2  Ir.  K.  71). 

By  Section  5  of  the  Act  of  1879,  any  street  or  open 
space  of  public  resort  comes  within  the  meaning 
of  Section  17  of  the  Act  of  1875  and  by  Section 
18  of  the  Act  of  1899,  notwithstanding  anything 
in  _  Section  17  of  the  Act  of  1875,  where  any 
article  of  food  is  exposed  for  sale  in  any  unopened  tin 
or  packet  duly  labelled,  no  person  shall  be  required  to 
sell  it,  except  in  the  unopened  tin  or  packet  in  which  it 
is  contained. 

By  Section  16  of  the  Act  of  1899  "  any  person  who 
wilfully  obstructs  or  impedes  any  inspector  in  his  duty, 
under  the  Sale  of  Food  and  Drugs  Acts,  or  by  any 
gratuity,  bribe,  promise,  or  other  inducement,  prevents 
or  attempts  to  prevent  the  due  execution  by  such 
inspector  or  officer  of  his  duty  under  those  Acts,  is  liable 
on  sunimary  conviction  for  the  first  offence  to  a  fine  not 
exceeding  twenty  pounds,  for  the  second  offence  to  a 
fine  not  exceeding  fifty  pounds,  and  for  any  subsequent 
offence  to  a  fine  not  exceeding  one  hundred  pounds." 

These  are  the  statutory  provisions  on  the  subject  ; 
practically  they  come  to  this— that  the  officers  of  the 
local  authority  are  only  entitled  to  take  samples  when 
they  are  exposed  for  sale,  or  when  they  are  in  a  shop 
where  people  ordinarily  go  to  ])urchase  articles  of  the 
kind.  The  officer  is  not  entitled  to  enter  a  factory 
which  is  merely  used  as  a  factory  for  the  manufacture 
of  food  products.  I  have  already  drawn  attention  to  the 
]3rovisions  with  regard  to  taking  samples  in  the  course  of 
delivery. 

rialO.  What  statutes  other  than  the  Sale  of  Food  and 
Drugs  Acts  are  there  which  empower  local  authorities 
to  deal  with  articies  of  food  which  are  not  satisfactory  1 
— Therp  ar".  other  Acts  which  have  some  bearing  on  this 
question.  There  is  the  Bread  Act  of  1822,  which  relates 
to  the  sale  of  bread  in  London  and  its  immediate 


neighbourhood ;  and  the  Bread  Act  of  1836,  which  h 
relates  to  the  sale  of  bread  outside  the  City  of  Londen  J.  Lithi^ 

and  the  liberties  thereof,  and  beyond  10  miles  of  tke    v" 
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IJrovisions  with  regard  to  the  adulteration  of  corn,  meal,   ■ ' 

or  fiour,  and  the  using  of  mixtures  in  the  manufacture 
of  bread.    Section  11  of  the  Bread  Act  of  1836  provides  jjj-eaj  ^,.|. 
as  follows :  li'HQ.  ' 

"It  shall  be  lawful  for  any  magistrate  or  iiicgistr..te3,  justice,  or 
justices  of  the  peace,  within  the  limits  of  their  respective 
jurisdictions,  and  also  for  any  peace  otlicer  or  oilicera  authorised 
by  warrant.under  the  hand  and  seal  or  hands  and  seals  of  any  such 
magistrate  or  magistrates,  justice  or  justices  (and  which  warrant 
any  such  magistrate  or  magistrates,  justice  or  justices,  is  and  are 
hereby  empowered  to  grant),  at  seasonable  times  in  the  day 
time,  to  enter  into  any  house,  mill,  shop,  stall,  bakehouse, 
lioltinc:  house,  pastry  warehouse,  outhouse,  or  ground  of  or 
belonging  to  any  miller,  mealman,  or  baker,  or  other  person 
wlio  shall  grind  grain,  or  dress  or  bolt  meal  or  flour,  or  make 
bread  for  reward  or  sale,  beyond  the  limits  aforesaid,  and  to 
searcli  or  examine  whether  any  mixture  or  ingredient  (not  the 
geuninc  produce  of  the  grain  such  meal  or  Hour  shall  import  or 
ought  to  be)  shall  have  been  mixed  up  with  or  put  into  any 
meal  or  Hour  in  the  possession  of  such  miller,  mealman,  or 
baker,  either  in  the  grinding  of  any  grain  at  the  mill,  or  in  the 
dressing,  liolting,  or  manufacturing  thereof,  whereby  the  purity 
of  any  meal  or  Hour  is  or  shall  be  in  anywise  adulterated,  or 
whether  any  mixture  or  ingredient  other  than  is  allowed  by  this 
Act  shall  have  been  mixed  up  with  or  put  i»to  any  dough  or 
bread  of  the  possession  of  any  such  baker  or  other  person, 
whereby  any  such  dough  or  bread  is  or  shall  be  in  anywise 
adulterated,  and  also  to  search  for  any  mixture  or  ingredient 
which  may  be  intended  to  be  used  in  or  for  any  such  adultera- 
tion or  mixture  ;  and  if  on  any  such  search  it  shall  appear  that 
any  such  meal,  flour,  dough,  or  bread  so  found  shall  have  been  so 
adulterated  by  the  person  in  whose  possession  it  sliall  then  be 
or  any  mixture  or  ingredient  shall  be  found  which  shall  seem  to 
have  been  deposited  there  in  order  to  be  used  in  tlie  adultera- 
tion of  meal,  flour,  or  bread,  then  and  in  every  such  case  it  shall  be 
lawful  for  every  such  magistrate  or  magistrates,  justice  or 
justices  of  the  peace,  oi'  officer  or  officrs  authorised  as  aforesaid 
respectively,  within  the  limits  of  their  respective  jurisdictions, 
to  seiza  and  take  any  meal,  flour,  dough,  or  bread  wliich  shall 
be  found  in  any  such  search,  and  deemed  to  have  been  adultera- 
ted, and  all  ingredients  and  mixtures  which  shall  be  found  and 
deemed  to  liave  been  used,  or  intended  to  be  used,  in  or  for  any 
such  adulteration  as  aforesaid  ;  and  such  part  thereof  as  shall 
be  seized  by  any  peace  oliieer  or  otHcers  authorised  as  aforesaid 
shall,  with  all  convenient  speed  after  seizure,  be  carried  to  the 
nearest  resident  magistrate  or  magistrates,  justice  or  justices  of 
the  peace,  within  the  limits  of  whose  jurisdiction  the  same  shall 
have  been  so  seizeil ;  and  if  any  magistrate  or  magistrates,  justice 
or  justices,  who  shall  make  any  such  seizure  in  piirsuance  of  this 
Act,  or  to  whom  anything  so  seized  under  the  authority  of  this 
Act  shall  be  brought,  shall  adjudge  that  any  such  meal,  flour, 
dough,  or  bread  so  seized  shall  have  been  adulterated  by  any 
mixture  or  ingredient  put  therein  other  than  is  allowed  by  this 
Act,  or  shall  adjudge  that  any  ingredient  or  mixture  so  founa  as 
aforesaid  shall  Jiave  been  jdeposited  or  kept  where  so  found  for 
the  pvH'pose  of  adulterating  meal,  flour,  or  bread,  then  and  in 
any  such  ease  every  such  magistrate  or  magistrates,  justice  or 
justices  of  the  peace,  is  and  are  hereby  recinired,  within  the 
limits  of  their  resijective  jurisdictions,  to  disjiose  of  the  same  as 
he  or  they,  in  his  or  their  discretion,  shall  from  time  to  time 
think  proper." 

Section  12  of  the  same  Act  imposes  a  heavy  penalty 
if  ingredients  for  the  adulteration  of  meal  or  bread  are 
found  in  any  premises.  It  will  be  seen  that  this  section 
gives  special  powers  of  searching  the  premises  of  millers 
bakers,  etc.  I  do  not  think  that  either  the  Act  of  1822 
or  that  of  1836  is  much  used.  In  the  evidence  taken  in 
1874  by  the  Select  Committee  on  the  Adulteration  of 
Food  Act,  1872,  the  Chairman  of  the  Master  Bakers' 
Protection  Society  was  examined,  and  he  stated  (Q.  3864) 
that  the  Act  was  not  then  carried  into  force.  I  believe 
that  is  practically  so  now. 

In  the  Customs  and  Inland  Revenue  Act,  1885,  Sec-  Revenue 
tion  8,  there  is  a  prohibition  against  the  adulteration  of  Acts, 
beer  l3y  brewers  for  sale  and  dealers  and  retailers  of 
beer.    A  local  authority,  however,  would  have  no  power 
to  enforce  the  provisions  of  that  section. 

Under  the   Margarine   Act  every  manufacturer  of  Margarine 
margarine  within  the  United  Kingdom  of  Great  Britain  Act. 
and  Ireland  is  required  to  be  registered  by  the  local 
authority  from  time  to  time. 

Section  10  of  the  Act  provides  as  follows  : — "Any 
officer  authorised  to  take  samples  under  the  Sale  of  Food 
and  Drugs  Act,  1875,  may,  without  going  through  this 
form  of  purchase  provided  by  that  Act  but  otherwise 
acting  in  all  res])ects  in  accordance  with  the  provisions 
of  the  existing  Act  as  to  dealing  wjth  samples,  take  for 
the  jnirposes  of  analysis  sami)les  of  any  butter  or  any 
substitutes  purporting  to  be  butter  which  are  exposed 
for  sale,  ancl  are  not  marked  margarine  as  provided  by 
this  Act,  and  any  such  substances  not  so  marked  shall 
be  deemed  to  be  exposed  for  sale  as  butter." 

Under  the  sale  of  Horseflesh,  etc..  Regulation  Act,  Horsefteh, 
1889,  Section  1,  no  person  shall  sell,  offer,  expose,  or '^'Cj  Act, 
keep  for  sale  any  horsefle.sh  for  human  food  other  than 
in  a  .shop,  stall  or  place  over  which  there  shall  be  at  all 
times  painted,  posted,  or  placed  in  legible  characters  of 
specified  length,  during  which  such  horseflesh  is  being 
offered  or  exposed  for  sale,  a  notice  indicating  that  horse- 
flesh is  sold  there.  And  under  Section  3  "  any  medical 
officer  of  health,  or  inspector  •f  nuisances,  or  other  officer 
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if^_        nf  the  local  authority  acting  on  the  instruction  of  such 
ithibii.   authority,  or  appointed  by  such  authority  for  the  pur- 
—  '     poses  ot  tins  Act,  may  at  all  reasonable  times  inspect  oi' 
ir.  1903.  examine  any  nieat  which  he  has  reason  to  believe  to  be 
horseflesh  exposed  for  sale  or  deposited  for  the  purposes 
of  sale  or  of  preparation  for  sale,  and  intended  for  human 
food  in  any  place  other  than  such  shop,  stall,  or  place  as 
aforesaid,  and  if  sucli  meat  appears  to  him  to  be  horse- 
flesh he  may  seize  and  carry  away  or  cause  to  be  seized 
and  carried  away  the  same  in  order  to  have  the  same 
dealt  with  by  a  Justice  as  provided  in  the  Act. 
nina-        Ry  Section  ]  16  of  the  Public  Health  Act,  1875,  any 
ffoo(l_  medical  officer  of  health  or  inspector  of  nuisances  may 
Public  .^^  j^jj  reasonable  times  inspect  and  examine  any  animal, 
tt  Acts,  carcase,  meat,  poultry,  game,  flesh,  fish,  fruit,  vegetables, 
corn,  bread,  flour,  or  milk  exposed  for  sale  or  deposited 
in  any  place  for  the  purpose  of  sale  or  of  preparation  for 
sale,  and  intended  for  the  food  of  man,  the  proof  that 
the  same  was  not  exposed  or  deposited  for  any  such  pur- 
l)ose  or  was  not  intended  for  the  food  of _  man  resting 
with  the  party  charged,  and  if  any  such  animal  etc.,  etc., 

appears  to  be  diseased  or  unsound  or 

unwholesome  or  unfit  for  the  food  of  man,  he  may  seize 
and  carry  away  the  same  himself,  or  by  an  assistant, _  in 
order  to  have  the  same  dealt  with  1)y  a  .1  ustice.  Section 
)  1 7  gives  ])ower  to  the  .Justice  to  order  the  destruction 
of  unsound  meat,  etc.  Section  118  imposes  a  penalty  for 
hindering  the  officer  from  inspecting  meat,  etc.  Section 
1 1 9  provides  that  on  complaint  made  on  oath  by  a 
medical  officer  of  health  or  by  an  inspector  of  nuisances 
or  other  officer  of  a  local  authority  any  .Justice  may 
grant  a  warrant  to  any  such  officer  to  enter  any 
building  or  part  of  a  building  in  which  such 
officer  has  reason  for  believing  that  there  is 
kept  or  concealed  any  animal,  carcase,  meat,  poultry, 
game,  flesh,  fish,  fruit,  vegetables,  corn,  liread,  Hour,  or 
milk,  -vN'hich  is  intended  for  sale  for  the  food  of  man,  and  is 
disea.sed,  unsound,  or  unwholesome,  or  unfit  for  the  food  of 
man,  and  to  search  for,  seize,  and  carry  away  any  such 
animal  or  other  article  in  order  to  have  the  same  dealt  with 
by  a  .Justice  under  the  provisions  of  this  Act.  The  section 
also  provides  a  penalty  upon  any  person  who  obstructs 
any  such  officer  in  the  performance  of  his  duty  under  the 
warrant.  It  will  be  observed  that  under  this  section 
there  is  no  penalty  imposed  for  the  mere  concealment  of 
the  article.  In  order  to  render  the  yjarty  liable  to  penalty 
there  must  have  been  an  exposure  for  sale  or  some  such 
act  as  is  made  an  offence  by  one  of  the  previous  sections. 

Section  28  of  the  Public  Health  Acts  Amendment 
Act,  1890,  enacts  as  follows  : — 

(1)  "Sections  11  f;  to  119  of  the  Public  Health  Act, 
1875  (relating  to  unsound  meat)  shall  extend  and  apply 
to  all  articles  intended  for  the  food  of  man,  sold  or  ex- 
posed for  sale  or  deposited  in  any  place  for  the  purposes 
of  sale  or  of  prepai'ation  f or  sale  within  the  district  of  any 
local  authority." 

(2)  "  A  Justice  may  condemn  any  such  article,  and 
order  it  to  be  destroyed  or  disposed  of  as  mentioned  in 
Section  117  of  the  Public  Health  Act,  1875,  if  satisfied 
on  complaint  l^eing  made  to  him  that  such  meat  is 
diseased,  un.sound,  unwholesome,  or  unfit  for  the  food  of 
man,  although  the  same  has  not  been  seized  as  men- 
tioned in  Section  116  of  the  said  Act."  Corresponding 
provisions  relating  to  London  are  contained  in  the  Lon- 
don Public  Health  Act,  1891. 

Under  an  old  Act  of  1776  relating  to  the  adulteration 
of  tea,  an  officer  of  Excise  may  obtain  from  justices  special 
warrants  for  entering  tea  warehouses  on  proof  on  oath 
that  he  suspects  that  false  leaves  are  there  used  for  adul- 
terating tea. 

Provisions  relating  to  the  sale  of  food  are  contained 
in  some  local  Acts.  Thus,  in  the  York  Corporation  Act, 
1902,  Section  64  enacts  as  follows  : — 

"  Sections  116-118  of  the  Public  Health  Act  1875,  as  amended  by  Sec. 
28  of  the  Public  Health  Acts  Amendment  Act,  189U,  shall  extend  to 
ttuthoriae  the  inspection,  examination,  and  seserch  of  any  part  or  other 
vehicle  or  of  any  basket,  sack,  bag  or  parcel,  whether  open  or  closed, 
and  the  provisions  ot  sm  h  sections  shall  apply  accordingly." 

Section  59  of  the  same  Act  provides  as  follows  :— 

(1)  "  Any  person  being  a  manufacturer  of  or  merchant  or  dealer  in  ice 
cream  or  other  similar  commodity  within  the  city  who 

(a)  causes  or  permits  ice  cream  or  any  similar  coraraodity  to  be 
manufactured,  sold,  or  stored,  in  any  cellar  or  room  in  which 
there  is  an  inlet  or  opening  to  a  drain  ;  or 

(b)  in  the  manufacture,  sale,  or  storage  of  any  such  commodity  does 
any  act  or  anything  likely  to  expose  such  commodity  to  infec- 
tion or  contamination  or  omits  to  take  any  proper  precaution 
for  the  due  protecWon  of  such  commodity  from  Infection  or 
contamination  ;  oi* 

(c)  omits  on  the  outbreak  of  any  infectious  disease  amongst  persons 
employed  in  his  busiiess  to  give  notice  thereof  to  the  medical 
officer ; 
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shall  be  liable  for  every  such  offence  to  a  pesialty  not  exceeding 
shillings. 


forty 


(2)  In  the  event  of  any  inmate  of  any  building  (any  part  of  which  is 
used  for  manufacture  of  ice  cream  or  similar  commodity)  suffering  from 
any  infectious  disease,  the  medical  officer  may  seize  and  destroy  all  ice 
cream  or  similar  corcmodity  or  materials  for  the  manufacture  of  the 
same  in  such  building,  and  the  Corporation  shall  compensate  the  owner 
of  the  ice  cream,  commodity,  or  materials  so  destroyed." 

This  section  relating  to  ice  cream  is  contained  in  many 
local  Acts  in  one  form  or  another.  Special  powers  of 
the  kind  are  possessed  by  Liverpool,  Manchester, 
Salford,  Stockport,  Halifax,  Leamington,  York,  among 
other  places. 

11511.  To  what  extent  is  it  at  present  the  practice  of 
administrative  authorities  to  seek  and  obtain  Information 
as  to  food  products  (including  those  of  foreign  origin), 
which  through  the  process  of  manufacture  are  liable  to 
contain  deleterious  sulistances  such  as  arsenic,  and  which 
in  consequence  call  for  measures  of  precaution  in  the 
interests  of  public  health  ? — I  am  afraid  that  I  cannot 
give  any  exhaustive  answer  to  this  question.  So  far  as 
the  information  in  the  possession  of  the  Board  goes,  it 
would  appear  that  local  authorities  confine  themselves  to 
procuring  samples  of  such  foods  and  drugs  as  are  on  sale 
in  their  districts,  and  do  not  trouble  themselves  with 
considerations  as  to  how  such  articles  are  manufactured. 
I  have  already  dealt  with  the  question  of  the  manufacture 
of  ice  cream ;  many  towns  have  taken  power  to  deal 
with  this  manufacture.  Several  Town  Councils,  e.ij., 
Liverpool,  Manchester,  and  Cardiff,  have  taken  special 
.steps  to  ascertain  the  quality  of  milk  sold  in  their 
district  by  arranging  for  systematic  bacteriological  ex- 
amination of  the  supply  with  a  view  of  di.scovering 
tuberculous  cows  that  may  be  supplying  milk  to  theii' 
respective  districts.  In  Liverpool  also,  bacteriological 
examinations  have  been  made  of  various  other  articles 
of  food,  such  as  tinned  meat,  shell  fish,  etc. 

11512.  Has  any  authority  power  to  condemn  food 
products  when  at  the  factory  and  before  consignment  tn 
the  retailer,  if  it  can  show  that  such  food  products  are 
liable  to  be  deleterious  to  health  ^—Subject  to  what  1 
ha\  e  said  above,  1  am  not  aware  that  any  authority  has 
any  such  power. 

11513.  To  what  extent  has  it  been  the  itractice  of  the 
Local  Government  Board  to  direct  or  advise  local  authori- 
ties under  the  Sale  of  Food  and  Drugs  Act  to  take  action 
regarding  particular  food  products  which  it  appears 
desirable  to  watch,  either  on  account  of  special  liability 
to  fraudulent  adulteration  ;  or  on  account  of  liability  to 
be  contaminated  by  deleterious  sub.stances,  for  instance, 
arsenic  1 — On  the  occurrence  of  the  arsenical  beer  poison- 
ing epidemic  the  Board  issued  a  circular  (1 1th  December, 
1900),  urging  Councils  of  counties,  boroughs,  urban  and 
rural  districts  to  take  for  analy.sis  samples  of  beer  and 
other  foods  into  whose  composition  glucose  and  other 
sugar  substitutes  entered.  As  a  result  thousands  of 
samples  were  procured  at  the  instance  of  local  authorities, 
and  examined  ])y  public  analysts.  I  do  not  know 
whether  a  copy  of  that  circular  has  been  jiut  in  ;  I  put  in 
a  cojiy  now. 

(The  Circular  was  handed  in.) 

The  Botird  have  in  their  annual  reports  from  time  to 
time  called  attention  to  the  prevalence  of  particular 
forms  of  adulteration  which  have  been  l)rought  to  their 
notice  in  the  reports  of  public  analysts.  Copies  of  the 
Board's  reports  are  sent  to  all  sanitary  authorities.  It  is 
also  the  practice  to  send  to  public  analysts  themselves 
that  portion  of  the  Board's  annual  report  which  relates 
especially  to  them  and  to  their  duties.  As  illustrating 
this  ]jractice  I  draw  attention  to  the  following 
Beports : — 

1S79- so,  p.  cxiii,  under  the  heading  of  "  Bread  Making,"  the  Board 
drew  attention  to  a  report  which  they  had  received  from  the 
chemists  of  the  Inland  E,evenne  Department,  from  which  tlicre 
seemed  to  be  no  doubt  that  some  descriptions  of  Hour 
especially  that  made  from  Egyptian  wheat,  contained  appreciable 
([uantities  of  clay,  which  could  not  be  separated  by  the  miller. 
It  was  pointed  out  with  reference  to  this  report  that  such  tests 
should  be  used  as  would  determine  whether  the  alumina  be 
present  in  an  insoluble  condition  as  it  would  be  if  derived  from 
earthy  matter,  or  in  a  soluble  form,  as  it  would  be  if  existing  as 
alum.  In  tneir  report  for  188U-1  the  Board  drew  attention  to 
the  fact  that  in  some  so-called  "  unfermented  wines  '  sold  as 
temperance  drinks,  which  profess  to  be  composed  ot  pure  grape 
juice,  were  really  mixtures  of  tartaric  or  salicylic  acids,  sugar, 
and  flavouring  matter.  Some  of  these  also  contain  a  dangerous 
amount  ot  copper,  due  probably  to  the  manufacture  having  been 
carried  on  in  vessels  of  which  the  acids  had  dissolved  part  of  the 
metal. 

In  the  Report  for  1886-7  attention  was  drawn  to  a  trade  which  had 
recently  sprung  up  in  the  sale  of  "  Poivrette,"  or  "  Pepperette, ' 
a  substance  which  was  made  in  Italy  by  gi-inding  olive  stones, 
and  was  sold  in  this  country  at  about  Id.  a  pound,  whereas  the 
price  of  the  pepper  with  which  it  was  mixed  was  from  8d.  to 
Is.  6d.  a  pound. 

In  the  Report  for  1889-90  attention  was  drawn  to  a  statement  in  the 
report  of  the  public  analyst  for  the  parish  of  St.  George,  Hanover 
Situare,  to  the  effect  that  as  th«re  was  no  legal  definition  as  to 
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the  composition  of  sweets,  the  examination  of  them  under  the 
Act  was  confined  to  the  search  for  poisonons  oolourint;  matters 
and  flavouring  materials,  and  for  insoluble  and  iudigestiljU' 
constituents  such  as  plaster  of  Paris  and  paraltin  wax. 

lii  the  report  for  1S92-3  attention  was  called  to  a  report  made  by 
public  analysts  for  the  West  Riding  of  Yorkshire  and  Cheshire, 
to  the  effect  that  at  that  time  a  systematic  attempt  was  beii.g 
made  to  place  on  the  English  market  imported  butter  containing 
an  excess  of  water,  and  in  some  instances  sophisticated  with  a 
small  proportion  of  margarine  difficult  to  detect  and  liable  to 
escape  recognition  unless  the  butter  be  subjected  to  a  very 
special  e.xamination.  In  the  same  Report,  attention  was  drawn 
to  tlie  experience  of  the  analyst  for  Cheshire  with  regard  to  the 
dyeing  of  sugar  in  order  to  make  beet  suaar  pass  as  Demerara, 
The  sugar  was  found  to  be  dyed  with  what  is  called  "  Nicholson','! 
blue,"  which  is  Triphenyl  rosaniline  sulphonic  acid.  In  the 
same  report,  it  was  fiu'ther  pointed  out  that  an  imitation  of  larcl 
which  h*(i  recently  been  placed  on  the  market  under  the  name 
of  "Lardine"  had  been  fonnd  l)y  the  pviblic  analyst  for  Lnu:a- 
shire,  to  be  made  up  either  of  beef  fat  or  of  the  hard 
fat  which  remains  w'aen  oleo-margariue  is  pressed  out  of 
beef  fat.  It  was  softened  down  by  the  addition  of  cottonseed 
or  other  cheap  oil  mixed  with  some  preparation  of  hog  fat,  and 
prepared  for  market. 

These  are  samples  of  the  way  iii  which  the  Board  have 
utilised  the  experience  which  they  have  gained  from  the 
tabulation  of  the  reports  of  pulilic  analysts.  No  duty  of 
supplying  this  information  has  been  imposed  u]ion  them. 
So  far  as  I  know,  no  information  has  been  given  to  tlie 
Board  with  regard  to  the  prevalence  in  food  stuffs  of 
such  deleterious  substances  as  ar.senic  prior  to  the 
occurrence  of  the  epidemic  of  arsenic-poisoning  which  is 
being  enquired  into  by  this  Commission. 

11514.  Is  there  any  machinery  available  for  guiding 
local  authorities  under  the  Sale  of  Food  and  Drugs  Acts 
as  to  the  nature  of  samples  which  should  be  tak«n,  and 
as  to  the  character  of  the  adulteration  or  contamination 
to  be  looked  for?  For  exam)>le,  is  it  a  recognised  duty  of 
the  public  analyst  or  of  medical  officers  of  health  to  give 
advice  of  this  kind  ?  —I  do  not  think  there  is  any 
oru'anised  machinery  of  the  kind  referred  to.  The 
official  publications  of  the  Society  of  Public  Analysts  are 
full  of  learning  connected  with  the  profession  of  imblic 
analyst,  and  these  organs  have  from  time  to  time  called 
attention  to  the  introduction  of  new  forms  of  adultera- 
tion. Publ'c  analysts  are  therefore  in  a  position  to 
learn  from  the  exi>erience  of  one  another,  and  I  take  it 
that  in  the  performance  of  their  duties  they  do  frequently 
advise  the  inspectors  appointed  to  collect  sami^les  as  to 
the  samples  which  the  inspector  should  ])rocure.  I 
cannot  say  whether  analysts  as  a  rule  advise  their 
inspectors  in  this  way,  T,  only  know  that  some  analysts 
do  it.  The  Sale  of  Food  and  Drugs  Acts  do  not  impose 
upon  public  analysts  or  upon  Medical  Officers  of  Health 
the  duty  of  giving  such  advice  to  the  local  authorities 
employing  them.  As  regards  Medical  Oificers  of  Health 
the  Board's  General  Order  of  March  23rd,  1831,  requires 
the  Medical  Officer  of  Health  to  inform  himself  as  far  as 
practicable  respecting  all  influences  affecting  or  threaten- 
ing to  affect  injuriou.sly  the  public  health  within  his 
district,  and  to  eiK  juire  into  and  ascertain  by  such  means 
as  are  at  his  disposal  the  causes,  origin,  and  distribution 
of  disease  in  his  district,  and  ascertain  to  what  extent 
the  same  have  depended  on  conditions  capable  of 
removal  or  mitigt.tion  ;  and  he  must  l)e  prepared  to 
advise  his  authority  on  all  these  matters  (Article  18  (1) 
{i)  (4)).  Hence  in  the  event  of  there  occurring  any 
adulteration  or  impurity  or  contamination  of  some 
jiarticular  article  of  food  prejudicially  affecting  the 
health  of  the  district,  it  would  lie  his  duty  to  act  under 
the  regulations.  The  regulations  al.so  provide  that 
subject  to  the  instructions  of  the  sanitary  authority  the 
Medical  Officer  of  Health  shall  direct  or  superintend  the 
work  of  the  inspector  of  nuisances  in  the  way  and  to 
the  extent  that  the  sanitary  authority  shall  approve. 
Sub- Section  8,  Article  18  (Duties)  provides  : 

In  any  case  in  which  it  may  appear  to  him  to  be 
necessary  or  advisable,  or  in  which  he  shall  be  so  directed 
by  the  Sanitary  Authority,  he  shall  himself  inspect  and 
e.xamine  any  animal,  carcase,  meat,  poultry,  game,  flesh, 
fish,  fruit,  vegetables,  corn,  bread,  flour,  or  milk,  and  any 
other  article  to  which  the  provisions  of  The  Public 
Health  Act,  1875,  in  this  behalf  apply,  exposed  for  .sale 
or  deposited  for  the  purpose  of  sale  or  of  preparation  for 
sale,  and  intended  for  the  food  of  man,  which  is  deemed 
to  be  diseased,  or  unsound,  or  unwholesome,  or  unfit 
for  the  food  of  man  ;  and  if  he  finds  that  such  animal  or 
article  is  diseased,  or  unsound,  or  unwholesome,  or  unfit 
for  the  food  of  man,  he  shall  give  such  directions  as  may 
be  necessary  for  causing  the  same  to  be  dealt  with  by  a 
Justice  according  to  the  provisions  of  the  Statutes 
applicable  to  the  case." 

It  is  the  duty  of  the  Inspector  of  Nuisances  under  the 


regulations  relating  to  his  work  to  procure  and  submit 
samples  of  food,  drink,  or  drugs  suspected  to  be  adulter- 
ated.   The  regulation  is  in  these  terms  : 

"  He  .shall  from  time  to  time,  and  forthwith  upon 
complaint,  visit  and  insnect  the  sliops  and  places  kept 
or  used  for  the  preparation  or  sale  of  butchers'  meat 
poultry,  fish,  fruit,  vegetables,  corn,  liread,  flour,  milk, 
or  any  other  article  to  which  the  provisions  of  the 
Public  Health  Act,  1875,  in  this  Ijehalf  shall  apply,  and 
examine  any  animal,  carcase,  meat,  poultry,  game,  fiesh, 
fish,  fruit,  vegetables,  corn,  bread,  flour,  milk,  or  other 
article  as  aforesaid,  which  may  be  therein  ;  and  in  case 
any  such  article  appear  to  him  to  lie  intended  for  the 
Food  of  man,  and  to  be  unfit  for  such  food,  he  shall 
cause  the  same  to  be  seized,  and  take  such  other  pro- 
ceedings as  may  be  necessary  in  order  to  have  the  same 
dealt  with  by  a  justice  :  Provided  that  in  any  ca.se  of 
doubt  arising  under  this  clause,  he  shall  report  the 
matter  to  the  Medical  Officer  of  Health,  with  the  view 
of  obtaining  his  advice  thereon." 

"  He  shall,  when  and  as  directed  by  the  Sanitary 
Authority,  procure  and  submit  samples  of  food,  drink 
or  drugs  suspected  to  be  adulterated,  to  be  analysed  by 
the  analyst  appointed  under  the  Sale  of  Food  and 
Drugs  Act  1875,  and  upon  receiving  a  certificate  stating 
that  the  articles  of  food,  drink,  or  drugs  are  adulteratecl, 
cause  a  complaint  to  be  made,  and  take  the  other  pro- 
ceedings ])rescribed  by  that  Act."* 

The  Medical  Officer  of  Health  might  thus  be  required 
by  his  local  authority  to  direct  the  Inspector  of  Nuisances 
as  to  the  nature  of  the  samples  to  be  procured  by  him 
for  analysis. 

Many  county  medical  oificers  and  many  medical 
oificers  of  districts  as  well  as  public  analysts  appear  to 
give  advice  as  to  the  nature  of  the  samples  which  it  is 
desirable  should  be  procured  for  analysis.  We  know 
from  the  reports  of  Medical  Officers  of  Health  that  before 
the  Board's  circular  t  suggesting  that  course  was  issued, 
many  of  them  advised  the  taking  of  samples  of  various 
articles  likely  to  contain  arsenic. 

11515.  It  would  appear  from  the  answer  that  you 
have  given  to  the  last  question  that  it  is  not  the  express 
duty  of  anyone,  excejit  perhaps  the  Medical  Officers  of 
Health,  to  investigate  the  processes  of  manufacture  of 
food  products  with  a  view  to  discover  whether  there  is 
risk  of  introduction  of  poisonous  or  deleterious  ingre- 
dients before  the  same  is  exposed  for  sale  ? — Except 
perhaps,  the  Medical  Officers  of  Health,  so  far  as  I  am 
aware  that  duty  has  not  been  imposed  upon  any  person 
by  law. 

11516.  Has  your  attention  been  called  to  the  recom- 
mendation of  the  Departmental  Committee  on  Food 
Preservatives  and  Colouring  ^Matters  respecting  the 
;i.ppointment  of  a  Court  of  lieference  ? — I  have  read  the 
Report  of  that  Committee,  and  I  am  familiar  Avith  their  ^ 
recommendations. 

11517.  Would  it  be  practicable  to  prepare  and  publish 
a  schedule  of  the  preservatives  or  colouring  matters 
Avhich,  after  the  necessary  inquiry  and  experiment, 
might  l>e  regarded  as  likely  to  prove  dangerous  to  the 
public  health  1 — I  think  it  would  be  possible  to  a  certain 
extent,  if  a  Court  or  Reference  were  established  to  settle 
precisely  what  preservatives  are  to  be  regarded  as 
injurious  and  in  what  amounts,  if  any,  they  might  be 
]iermitted  to  be  used.  The  question,  however,  is  a  very 
diflicult  one.  Who  is  to  appoint  the  Court  of  Reference '! 
What  kind  of  body  is  it  to  be  ?  Is  it  to  be  permanent 
or  temporary  1  Are  its  decisicms  to  be  subject  to  appeal 
or  not?  These,  and  many  other  similar  questions 
suggest  themselves.  Under  the  Sale  of  Food  and 
Dmgs  Acts  a  .sort  of  court  of  chemical  appeal  exists, 
consisting  of  the  experienced  chemists  employed  at  the 
Covernment  Laboratory.  Attacks  upon  their  decisions 
fretiuently  have  Ijeen  made  by  other  analysts_  of  repute, 
their  methods  have  been  criticised,  their  decisions  have 
l)een  disputed,  their  knowledge  has  been  impugned.  No 
doubt  this  will  all  happen  with  regard  to  a  Court  of 
Reference  such  as  was  recommended  by,  the  Select 
Committee  on  Food  Products  Adulteration,  and  by  the 
Departmental  Committee  on  Food  Preservatives.  One 
difficulty  in  setting  up  such  a  Committee  is  to  find  a 
small  number  of  men  (and  I  take  it  the  Committee  must 
be  small  if  it  is  to  be  eflective)  who  Avill  be  competent 
to  express  on  a  variety  of  different  questions  opinions 
Avhich  will  satisfy  the  scientific  world  generally.  No 
doubt  such  a  Committee,  if  it  could  be  constructed, 
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*  CorrespoHding  provisions  to  these  are  contained  in  the  Board's  General  Order  relating  to  London.  Tha., 
separate  Order,  but  it  practically  contains,  so  far  as  this  matter  is  concerned,  the  same  provisions. 
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would  bo  of  material  service  in  setting  at  "rest  some  of 
tlie  vexed  questions  which  are  constantly  arising  in  the 
administration  of  the  Sale  of  Food  and  Drugs  Acts. 
Whether  such  a  Court  will  or  will  not  be  set  up  is  a 
mutter  ujion  which  I  cannot  now  say  more  than  this — 
that  the  c]uostion  is  iindci'  the  consideration  of  the 
Local  (Government  Hoard. 

n")18.  Putting  aside  now  the  i[Uestion  of  the  appoint- 
ment of  a  Court  of  lleference,  can  you  say  whether  any 
administi-ative  authority  has  at  the  present  time  powei- 
to  prohibit  i)articular  processes  of  food  manufacture; 
for  example,  kilning  malt  with  gas  coke  or  the  use  of 
particular  ingredients  in  food,  such  as  arsenical  sulphuric 
acid  'I  -No  authority,  as  far  as  I  am  aware,  has  any  such 
l)Ower.  It  is  to  he  remembered,  however,  that  in  manu- 
facturing food,  as  in  manufacturing  other  articles  of 
commerce,  the  inanufacturer  is  res]>onsible  for  the  article 
he  i)roduces.  Speaking  generally,  it  is  a  rule  of  the 
common  law  that  every  dealer  in  ]irovisions  im])liedly 
warrants  them  to  be  wholesome  and  fit  for  food,  ft  was 
laid  down  as  long  ago  as  the  reign  of  King  Henry  VI. — 
"  If  I  come  to  a  tavern  to  eat  and  drink  and  thetaverner 
gives  me  meat  and  diink  corru])ted  whereby  I  am  made 
sick,  an  action  lies  against  him  without  any  express 
warranty  because  it  is  a  wai'ranty  in  law."  (Year  Book  9. 
1-Tenry  VI,  p.  53.) 

There  are,  no  doubt,  limitations  to  a  rule  of  this  kind. 
Thus,  even  a  vendor  of  food  is  not  or<Iiuai-ily  ]ial)le  for 
selling  meat  with  a  latent  taint  of  which  he  was  ignorant, 
and  which  he  had  no  means  of  knowing,  unless  he  gives 
a  warrant  that  the  meat  is  fit  for  human  food. 

11.519.  Would  it  be  practicable  to  issue  official  memo- 
randa or  instructions  to  local  authorities  as  to  jjarticular 
food  products  which  through  process  of  manufacture 
are  liable  to  contain  deleterious  substances  1  What  ste)  >s 
could  be  taken,  for  example,  if  it  was  decided  to  be 
necessary  to  protect  the  public  against  risk  from  arsevnc 
to  foods  consisting  largely  of ,  yeast  1 — It  would  lie 
possible  to  take  the  same  action  in  regard  to  any  such 
matter  as  was  taken  by  the  Local  Government  Board  in 
its  circular  of  the  11th  Deceuiber,  1900  ;  that  is  to  say, 
it  would  be  possible  to  warn  local  authorities  that  a 
certain  dangerous  ingredient  had  been  found  in  a  sjiecitic 
article  of  food,  and  to  suggest  to  the  authority  that 
in.structions  should  be  given  to  its  food  inspector  to 
procure  samples  of  food  of  the  kind  in  question,  in  order 
that  the  same  might  be  submitted  for  exan)i nation  to 
the  public  analyst.  The  difficulty  in  taking  action  of 
this  kind  in  any  case  arises  from  the  absence  of  know- 
ledge on  which  to  base  the  action.  The  Local  Govern- 
ment Board  have  no  staff"  whom  they  can  employ  in  ;v 
roving  en(piiry  to  ascertain  when  any  new  element  of 
danger  may  appear  in  an  article  of  food.  It  would  be 
altogether  impracticable  to  enact,  for  instance,  that  no 
nvw  article  of  food  should  V)e  placed  irpon  the  market 
until  its  composition  had  been  determined  to  the  satis- 
faction of  a  Government  De]iartment.  There  must  be 
some  latitude  to  cooks  and  confectionei-s  and  othei- 
manufacturers  of  foods,  artificial  and  otherwise,  so  as  to 
enable  them  to  pre^iare  their  resjjective  goods  for  the 
market.  You  cannot  give  them  a  certificate  of  a]ii)roval 
at  the  outset.  You  must,  I  think,  be  content  with  the 
resjjonsibility  that  l)y  law  rests  u]  >on  them  of  sup))lying 
a  wholesome  article.  You  might  make  their  resjionsi- 
bility  an  absolute  responsibility  perhaps,  though  I  think- 
there  would  be  difficulty  in  passing  a  projjosal  with  that 
ofiject  through  Parliament.  I  mean  that  it  would 
be  difficult  to  enact  that  the  vendor  of  an  article  of  food 
should  be  responsible  for  its  wholesomeness  if  he  did 
not  know  that  it  was  unwholesome,  and  could  not  have 
ascertained  that  it  was  unwholesome  by  any  reasonable 
action  on  his  part.  Parliament  could,  if  it  thought  tit 
however,  impose  a  liability  on  purveyors  of  food  even  to 
that  extent.  My  suggestion  is,  that  it  would  be  unlikely 
or  unwilling  to  do  so. 

11520.  You  have  said  in  a  previous  answer  "  There  are 
no  doubt  limitations  to  a  rule  of  this  kind.  Thus  even 
a  vendor  of  food  is  not  ordinarily  liable  for  selling  meat 
with  a  latent  taint  of  which  he  was  ignorant,  and 
of  which  he  had  no  means  of  knowing  unless  he  gives 
a  warranty  that  the  meat  is  fit  for  human  food.''  Does 
that  mean  unless  he  gdves  a  special  warrant  ? — That  is 
so. 

11521.  Does  not  the  fact  of  him  ofFermg  it  for  food 
imply  that  it  is  fit  for  food  1 — There  was  an  actual 
decision  of  the  Court.  The  facts  which  I  have  given 
came  before  the  High  Court,  and  they  decided  that  on 
those  facts  the  vendor  was  not  liable  unless  he  gave  an 
express  warranty,  the  reason  being,  I  suppose,  that 


knowledge  on  his  part  could  not  be  presumed.  Of 
course,  if  it  could  be  shown  that  the  man  knew  that 
there  was  this  taint,  he  would  be  lialde,  and  if  he  could 
by  the  exercise  of  any  reasonable  action  have  discovered 
the  taint,  probably  he  would  also  be  liable. 

11522.  That  seems  to  mitigate  sotnewhat  the  severity 
of  the  law  in  Henry  VI.'s  time,  l)y  which  if  the  keeper  of 
a  tavern  offers  an  article  for  food,  and  a  person  is  made 
sick  by  it,  the  keeper  of  the  tavern  is  resjionsible 'I — Yes; 
I  think  perhaps  it  does. 

11523.  There  was  a  very  bad  case  a  few  years  ago, 
where  people  :lied  from  something  ihey  ate  at  a  first- 
class  London  hotel  ? — Yes,  there  were  several  cases  of 
illness  among  people  staying  at  that  hotel. 

1 1 524.  Is  the  responsible  head  of  the  hotel  not  respon- 
sible for  such  a  casualty,  for  .such  a  disaster,  as  that  1 — 
That  is  a  very  difficult  question  to  answer.  You  have 
two  decisions  given  in  the  same  book  pointing  in  different 
directions.  The  answer  would  depend  upon  the  facts 
of  the  particular  case. 

11525.  {Professor  Thorpe.)  Did  not  an  action  arise 
out  of  this  jiarticular  case  at  the  hotel  1 — I  believe  there 
Was  an  action. 

1 152f).  What  -H-as.the  result  of  that  action  '! — As  far  as, 
I  Icnow  it  is  not  rejiorted. 

11527.  {Sir  Willidvi  (J]inrr}i.)  Has  there  been  any 
legal  decision  with  regard  to  the  poisoning  caused 
through  eating  pies  this  year  at  Derby? — As  far  as  I 
know,  not  by  the  High  Court.  Whether  there  has  been 
any  decision  in  any  other  Court  I  do  not  know.  Gf 
course  an  action  would  lie  in  the  County  Court. 

11528.  {Professor  Thorpe.)  There  are  a  number  of 
cases  in  which  acticms  have  been  brought  against  the 
])roprietors  of  restaurants  by  various  peojile  who  stated 
they  had  baen  made  ill  by  the  fond  they  had  eaten 
at  restaurants.  The  people  have  claimed  tiieir  doctor's 
fees,  and  some  compensation '] — Whate\  er  may  be  the 
result  of  cases  of  that  kind,  no  action  can  l;io  brought  by 
a  local  authority  in  such  cases.  That  m  ould  be  only  a!i 
action  at  Common  Law  for  damages  sustained  by  the 
person  immediately  injured.  No  action  could  be  taken 
by  a  local  authority  with  a  view  to  prevent  the  sale  of 
any  such  deleterious  ingredient  as  may  have  been  found 
in  the  substances  complained  of  at  a  restaurant  in  those 
circumstances. 

11529.  Your  point  is,  that  it  is  a  mere  process  of  the 
civil  law  and  civil  recovei\y  ?— Yes,  it  is  a  civil  remedy, 
and  therefore  it  is  inap].ilicable  to  the  circumstances 
which  the  Conunission  have  to  consider. 

11530.  {Sir  William.  Hart  Dijlat)  With  regard  to  the 
general  policy  that  has  governed  all  these  Food  and 
Drugs  Acts,  it  apjiears  that  Parliament  has  invariably 
shirked  the  main  question  of  trying  tf)  sti'ike  at  the  root 
of  these  dangers  from  poisoning  or  from  adulteration  by 
not  applying  some  efforts  to  detect  deleterious  sub- 
stances before  the  finished  article  was  presented  to  the 
customer  % — Except  to  the  extent  that  I  have  quoted 
from  Statute  Law,  that  is  so. 

1 1 530*  Taking  all  these  Food  and  Drugs  Acts,  they  have 
all  ended,  have  they  not,  in  sampling? — Yes,  sampling 
from  goods  exposed  ffir  sale  oi-  dejiosited  for  the  pur])ose 
of  sale. 

11531.  And  therefore  in  many  cases  it  may  happen 
that  the  attention  either  of  yourselves  at  the  Local 
Government  Board  or  the  local  authority  is  first  drawn  to 
the  mischief  that  is  going  on  by  someone  suffering  severely 
through  being  poisoned,  for  in.stance,  in  A\'hat  has  been 
called  the  Manchester  scare  % — That  is  so. 

11531.  *  You  have  been  for  many  years  at  the  Local 
Government  Board,  have  you  not  ? — ^'es. 

11532.  How  many  years  1—30  years. 

11533.  You  have  had  a  very  practical  experience  with 
regard  to  all  these  matters,  and  have  been  serving  a 
Department  which  has  its  eye  on  these  dangers  and 
difficulties.  Sjieaking  from  your  own  personal  experi- 
ence, can  you  give  the  Commission  any  hint  as  to  whether 
it  would  be  safe  to  extend  the  provisions  of  the  Sale  of 
Food  and  Drugs  Act  further  ;  for  instance,  with  regard 
to  giving  powers  to  the  officers  of  local  authorities, 
whether  representing  the  Board  of  Health  or  otherwise, 
to  enter  the  manufactories,  in  fact,  to  examine  articles 
which  are  about  to  be  utilised  for  the  purpose  of  food 
ancl  drink  % — I  think  there  would  be  great  difficulty  in 
getting  Parliament  to  consent  to  such  jaowers.  Parlia- 
ment is  jealous  of  giving  a  right  of  entry  into  jirivate 
premises,  where  an  Englishman  is  said  to  be  in  his 
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castle.  If  a  man  is  selling  anything,  and  the  public,  have 
a  right  to  go  into  his  premises  to  buy,  there  is  good 
ground  for  giving  to  an  inspector  the  right  of  going  in, 
■  and  of  demanding  to  purchase  commodities  which  are 
there  sold  :  but  to  give  power  to  an  inspector  to  go  into 
what  may  be  a  private  liouse  for  that  purpose  would 
be  going  further  tlian  Parliament  has  hitherto 
done.  Then,  if  such  powers  were  given,  it  is  very 
difficult  to  see  how  they  can  be  worked.  rSupposing  the 
local  inspector  of  food  had  a  right  to  go  into  my  house 
and  enquire  whether  I  was  manufacturing  any  article  of 
food  for  sale,  is  he  to  have  a  right  of  searching  through 
my  house  'I  Is  he  to  have  a  right  of  examining  every 
food  stuff"  or  ingredient  that  may  be  manufactured  into 
food,  and  if  so,  is  he  to  take  anything  that  he  chooses, 
whether  it  is  for  sale  or  not,  whether  it  is  there  for 
experiment  or  not  1  Is  he  to  seize  and  take  away  any- 
thing and  examine  it  'I  And  supposing  he  takes  it  away 
and  examines  it,  and  ascertains  that  any  particular 
ingredient  is  of  a  poisonous  nature,  how  is  he  to  be  able 
to  say  that  that  was  going  to  be  used  for  food  ?  Is  he 
to  charge  me,  the  manufacturer  of  a  food  stuff',  with  an 
offence  because  I  have  on  my  premises  an  article  A\  liich, 
if  used  f(3r  food,  might  be  dangerous  to  a  person  con- 
suming that  food  ?  I  suggest  these  points  as  points  of 
difficulty  which  would  be  found  to  arise  if  Parliament 
were  to  give  power  to  enter  and  examine  any  ingredients 
that  may  happen  to  be  found  in  a  private  house.  With 
regard  to  those  cases  which  I  have  quoted,  take  for 
instance,  margarine,  a  more  extended  power  is  given  to 
inspectors.  Margarine  is  a  substance  that  has  been 
fraudulently  sold  for  butter,  and,  in  giving  a  vendor 
power  to  sell  margarine  in  a  condition  which  the 
ordinary  public  might  not  distinguish  from  butter, 
Parliament  has  accompanied  that  gift  by  the  condition 
that  the  vendor  shall  be  subject  to  soTiiewhat  ex- 
tended powers  of  examination  by  the  food  inspector. 

U.">S4.  There  arc  special  circumstances  in  regard  ti> 
margarine,  and  its  connection  witli  flutter,  which  enaltle 
Parliament  to  deal  more  strigently  in  that  case  than  they 
generally  do  in  regard  to  other  manufactures  'I — That  is 
so.  I  think  that  also  applies  to  the  case  of  the  sale  of 
horse-fiesh.  Horse-flesh  has  been  fraudulently  sold  as 
ordinary  meat ;  and  in  licensing  houses  where  horse- 
flesh may  be  sold,  the  local  authority  may  give  that 
licence  subject  to  certain  conditioris.  There  again, 
there  are  special  circumstances  which  have  enabled 
Parliament  to  give  extended  powers  of  entry  aiid  search 
which  do  not  apply,  I  submit,  in  the  case  of  ordinary 
food  ingredients. 

11.535.  Of  course  it  is  merely  common  sense  to  say 
that  it  is  to  the  interest  of  the  trader  in  every  case  to 
poison  his  customers  as  little  as  possible,  but  even  if  that 
is  so,  there  must  be  danger,  must  there  not  %  For  instance, 
take  the  case  of  the  manufacture  of  glucose,  the  terrible 
results  of  which  were  the  cause  of  the  forming  of  this 
Commission  ;  and  there  must  be  other  cases  where  care- 
lessness of  a  gross  nature,  such  as  that,  has  resulted  in 
great  loss  of  life  ? — Yes. 

11536.  You  agree,  do  you  not,  that  some  means  ought 
to  be  devised,  if  possible,  to  prevent_  such  a  thing 
happening  again  1—1  agree  that  it  is  desirable  to  apply 
a  remedy,  if  a  remedy  can  be  found  Avhich  is  not  worse 
than  the  offence. 

11537,  Will  you  tell  us  a  little  more  with  regard  to  the 
position  that  you,  as  the  Central  Department  of  the 
State,  occupy  with  regard  to  the  local  authorities,  not  so 
much  on  the  general  health  question,  but  more  especially 
with  regard  to  the  taking  of  samples,  which  appears  to 
be  the  chief  and  leading  protection  to  the  British  public. 
You  have  referred  to  cases,  have  you  not,  where  you 
analysed  certain  samples,  and  then  sent  the  results  of 
your  labours  to  the  local  authorities.  In  what  kind  of 
case  does  that  arise  %  Is  it  customary,  when  you  find 
there  is  neglect  on  the  part  of  the  local  authorities,  for 
you  to  step  in,  or  what  is  the  precise  relationshif)  in 
that  regard  between  yourselves  and  the  local  authorities  1 
— The  Board  have  no  power  to  analyse  samples  them- 
selves, and  have  never  done  so.  We  have  no  chemical 
officers  working  under  the  Sale  of  Food  and  Drugs 
Acts.  We  only  get  our  knowledge  from  the  reports 
that  are  sent  to  us  under  Section  19  of  the  Act  of 
i875.  When  we  find  in  those  reports  any  indication 
that  may  apparently  be  useful  to  public  analysts 
generally,  that  is  mentioned  in  the  annual  Report  which 
the  Board  makes  to  Parliament,  copies  of  which 
are  sent  to  the  local  authorities.  As  I  have  already  said, 
until  the  Act  of  1899  was  passed,  the  Board's  position  in 
the  matter  was  a  very  small  one.  The  Board  had  no 
powers  whatever,   The  Act  said  that  copies  of  certain 
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(juarterl>'  reports  were  to  be  sent  to  them.    Tlrat  was  j/^ 
done,  but  there  was  nothing  in  any  Act  requiring  the  j,  Litl 
Board  to  take  any  action.    These  reports  were  originally  — 
received  and  tabulated,!  think,  in  the  year  1877,  and  27  Mar, 
from  that  time  down  to  the  present  they  have  been 
tabulated,  carefully  examined,  and  letters  have  been 
frequently  written  to  local  authorities  charged  ^^•ith  the 
administration  of  the  Acts.    It  has  l)een  pointed  out  to 
them  that  they  should  do  more  if  they  did  not  do  enougli, 
and  generally  the  Board  have  done  as  much  as  they 
possibly  could  by  exhortation,  to  get  local  authorities 
to  put  in  force  these  Acts. 

11538.  This  stimulating  process  goes  on  from  head- 
quarters as  regards  the  local  authorities,  upon  reports 
received  by  you  1 — Yes,  that  is  so. 

115.39.  And  if  you  find  there  is  anything  like  slack- 
ness, you  put  pressure  on,  so  as  to  secure  better  local 
administration  ? — Yes. 

11540.  After  this  calamity  from  beer  poisoHing,  you 
took  steps,  did  you  not,  to  prociu'e  somethii^'  like  a 
wholesale  analysis  ? — Yes,  we  liafl  the  powoi-  given  t(j 
us  under  the  Act  of  1899. 

11541.  You  took  advantage  of  that  power  ? — Wa  took 
advantage  of  that  power  to  issue  the  circular  which  1 
have  put  in,  asking  local  authorities  to  cause  samples  to 
be  examined  of  the  various  ingredients  in  which  arsenic 
might  possibly  be  contained.  Of  course  it  is  practicaljfe 
to  do  that  in  any  other  similar  case  ;  the  difficulty  arises 
in  knowing  where  to  begin,  or  in  what  particular  case 
such  action  is  necessary. 

11542.  Mention  has  been  made  with  regard  to  the 
report  of  this  Committee  on  Food  Products  Adulteration, 
and  to  the  recommendation  of  a  sjiecially  constituted 
scientific  body  as  a  Court  of  Eeference.  In  regard  to 
that  mattei'  I  should  like  you  to  give  the  Commission 
your  views  witli  reference  to  either  the  establishnieTit  of 
a  Board  of  Reference  such  as  that,  or  of  some  small 
expert  Sub-Department  of  the  Local  Government 
Board  1 — I  have  said  in  my  evidence  in  chief  that  1 
think  it  would  be  practicable  to  appoint  such  a  Com- 
mittee. There  are  many  difficulties  in  the  way,  and 
when  the  question  arose  in  the  House  of  Connnons 
during  the  passing  of  the  Bill  for  the  Sale  of  Food  anil 
Drugs  Act,  1899,  a  motion  was  made  by  Sir  Charles 
Cameron  to  insert  a  particular  clause.  That  particular 
clause  Avas  ojiposed  by  Mr.  Walter  Long,  who  was  then 
President  of  the  Board  of  Agriculture,  for  certain 
reasons  that  he  gave.  That  being  so,  I,  as  an  officer  of 
the  Local  Government  Board,  have  some  hesitation  in 
expressing  any  view  as  to  the  establishment  of  a  Court 
of  Reference. 

11543.  But  surely  if  Parliament  i.s  in  difficulty  with 
regard  to  the  protection  of  the  public  in  such  a  case  as 
that  which  has  occurred  with  regard  to  the  wholesale  beer 
poisoning — if  Parliament  can  go  no  further  than  this 
process  of  sampling  which  now  goes  on  ;  if  Parliament  is 
unable  to  suggest  a  further  remedy — doe.s  not  common- 
sense  rather  indicate  that  a  kind  of  sub-committee  of 
experts  connected  with  a  Board  such  as  yours,  watching 
any  symptom  of  danger,  carefully  examining  all  reports 
that  may  be  received—  that  a  body  like  that,  although 
Parliament  has  not  given  extended  powers,  might  yet 
give  an  early  note  of  warning  in  such  a  case  as  that 
which  has  occurred,  which  might  have  the  effect  of 
saving  life,  misery,  and  disaster? — If  I  may  give  my 
personal  view  in  the  matter,  I  think  that  the  estalilish- 
ment  of  a  Court  of  Reference  such  as  was  suggested 
might  effect  the  end  which  the  Commission  have  in 
view.  It  would  be  useful  to  ascertain  from  time  to 
time  when  new  chemical  substances  are  employed  as 
ingredients  or  as  colouring  matters,  or  as  preservatives 
for  food,  whether  there  is  likely  to  be  any  harm  in  the 
use  of  any  such  substance.  If  the  question  could  be 
referred  to  a  competent  committee  of  experts,  it  would 
1)6  practicable  f  or^  something  to  be  done  to  protect  the 
l)ublic  against  the  use  of  any  such  injurious  ingredients. 
But  one  difficulty,  if  you  have  such  a  committee  as 
was  suggested  by  Sir  Charles  Cameron — I  am 
speaking  from  memory — is  this,  that  the  committee 
would  be  irresponsible,  and  I  doubt  whether 
Parliament  would  agree  to  give  to  an  irresponsible 
committee  powers,  practically  legislative  powers,  which 
would  enable  the  committee  to  say  in  regard  to  any 
particular  article,  "  That  article  shall  not  be  used  in  the 
composition  of  food."  That  power  might,  however,  be 
given  to  a  Government  Department,  because  the  chief  of 
the  Government  Department  would  be  responsible  to 
Parliament,  and  any  order  that  he  might  make  in  the 
matter  would  be  subject  to  reTiew  in  Parliament.  The 
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Local  Government  Board  have  no  officers  avIio  could  do 
iiby    this,  and  it  would  be  better,  1  should  think,  to  suggest 

-  that  a  separate  committee  should  report  to  the  Local 
1903.  GovernmeTit  Board  on  the  subject  than  that  the  Com- 

—  mittee  should  make  any  order  themselves.  If,  therefore, 
a  Court  of  lleference  were  set   up,  with  powers  to 

■  f  examine  any  food  ingredient  that  might  be  referred  to 
f^'  ^  tliem— we  will  say  Ijy  the  Board  of  Agriculture,  or  by 
idvise  ^^^^  Board  of  Trade,  or  by  the  Local  Government  Board, 
utive  — it  powers  were  given  to  them  to  report  on  that  article 
Tient  to  the  Government  Department  concerned,  and  that 
raent.  department  were  empowered  to  make  an  order  on  the 

subject,  I  think  this  would  help  to  remedy  the  grievances 

which  at  present  exist. 

11544.  You  think  that  this  body  should  have  statu- 
tory powers,  do  you  not  ?  That  is  to  say,  it  should  be  able 
to  communicate  at  once  to  the  local  authorities  where 
any  mischief  might  be  going  on,  in  a  factory  or  in  other 
places,  through  tlie  sale  of  any  arti';le  manufactured  in 
a  particular  way  Xo,  1  should  not  suggest  that  they 
should  have  statutory  powers. 

11545.  I  am  afraid  I  misunderstood  you,  theni — I 
suggest  that  they  should  report  to  a  Government  De- 
jiartment.  The  action  which  you  suggest  would  be  an 
administrative  action.  They  should  lie  merely  a 
scientilic  body,  declaring  whether  or  nf)t  a  specific 
article  referred  to  them  for  report  is  or  is  not  a  dangerous 
ingredient.  Assuming  that  that  report  were  made  to 
the  Local  Government  Board,  my  suggestion  is,  that  the 
Local  Government  Board  would  have  the  administrative 
power  necessary  to  A\'arn  local  authorities,  and  through 
thejn  public  analysts,  as  to  the  jxjssibility  that  such  an 
article  might  be  used. 

11546.  I  am  glad  you  hare  made  that  clear.  As  far 
as  the  statutory  jKjwer  is  concerned,  that,  of  course, 
should  be  Departmental,  should  it  not? -T  think  so. 

11547.  (<SVr  Willuun  Church.)  There  are  one  or  two 
points  I  should  like  to  refer  to,  Avhich  1  did  not  (juite 

'  follow.  In  answer  to  a  ((uestion  stating  that  it  was  not 
the  express  duty  of  anyone  to  investigate  i)rocesses  of 
manufacture  of  food  products  with  a  view  to  discover 
whether  there  is  risk  of  introduction  of  poisonous  or 
deleterious  ingredients  before  the  same  is  exposed  for 
sale,  you  replied,  "  So  far  as  I  am  aware  that  duty  has 
not  been  imposed  upon  any  person  ))y  law,"  and  then 
you  said,  "  Unless  it  came  within  the  province  of  the 
Medical  Officer  of  Health "  ?— The  Medical  Officer  of 
Health's  duty  is  what  I  read  from  the  General  Order 
relating  to  Medical  Officers  of  Health.  It  is  the  duty 
of  a  Medical  Officer  of  Health  "  To  inform  himself  as 
far  as  practicable  respecting  all  influences  affecting  or 
threatening  to  affect  injuriously  the  public  health  within 
the  district.  He  shall  inquire  into,  and  ascertain  by 
such  means  as  are  at  his  disposal,  the  causes,  origin,  and 
distrilAitaon  of  diseases  within  the  district,  and 
ascertain  to  what  extent  the  same  may  have  dejjended 
on  condtbions  capable  of  removal  or  mitigation."  It  may 
))Ossil  ily  be  argued  that  in  an  instance  like  the  beer  jjoison- 
ing  cas9s  in  the  North,  it  was  the  duty  of  the  ^Medical 
Officer  of  Health,  knowing  that  a  death  had  occurred 
in  some  mystei'ious  way,  and  that  other  similar  deaths 
had  followed  it,  to  have  investigated  the  causes  and 
origin  of  the  diseases  which  led  to  those  deaths. 

'  11548.  That  leads  me  to  this  :    Suppt)sing  a  Medical 

(_)Hicer  Health  came  to  a  conclusion,  right  or  wrong, 
that  certain  cases  of  illness,  we  will  say  among  children, 

.  arose  frem  their  consuming  sweets  made  l)y  a  certain 
person  ;  am  I  to  understand  from  you  that  you  think 
lie  would  have  the  right  of  entry  upon  the  premises  to 

□ud  see  \\hat  was  going  on  on  the  premises  where  those 
15  sweets  were  made  — No  ;  I  am  quite  clear  that  he  would 
not  have  any  such  right.  I  do  not  think,  myself,  it  is 
the  duty,  in  such  a  case  as  that,  of  the  ^ledical  Officer 
of  Health  under  this  Order  to  go  to  that  extent. 

11549,  Supposing  he  wont  to  his  sanitary  authority, 
would  that  sanitary  authority  have  power  to  order 
their  Inspector  to  go  to  those  premises  1- — No.  The  only 
thing  they  could  do  would  be  to  order  their  Inspector  to 
take  samples  of  those  sweets  at  shops  where  those  sweets 
were  sold. 

115.50.  Tliat  leads  me  to  another  point  that  I  should 
li  (^y  like  some  information  on.    Supposing  a  person  maini- 
r  .es  factures  a  food  product  of  any  sort  or  kind,  sausages  or 
•A  (     patent  meal,  or  whatever  it  may  be,  and  sets  u\> 
machinery  for  doing  so  in  his  own  house ;  that  machinery 
is  inspected,  and  he  is  lialile  to  see  that  it  is  ])roperly 
guarded  % — That  is  under  the  Factory  Acts, 

11551.  But  is  not  that  a  case  where  a  man's  castle  is 


invaded  1 — Yes,  for  the  purpose  of  seeing  that  the  worker  Mr. 
is  properly  protected  in  the  course  of  his  work,  but  that   J.  Lithihy. 

is  not  intended  to  protect  the  public  at  all.   

11552.  Although  there  is  no  existing  machinery  now  Mar.  1903. 
for  seeing  that  the  buyer  is  properly  protected,  do  not 
you  think  that  that  is  an  analagous  case  1  There  would 
be  no  hardshij)  in  ])remises  being  inspected  to  see  that 
the  buyer  was  not  prejudicially  affected  as  well  as  the 
worker  1 — I  submit  that  there  is  a  difference  in  principle 
between  an  enactment  authorising  the  inspection  of 
premises  to  see  that  machinery  on  tllo^e  premises  may  lie 
safely  used  by  factory  workers,  and  one  authorising  the 
insiiection  of  premises  where  food  stuffs  are  manufac- 
tured with  the  object  of  taking  away  for  analysis  ingre- 
dients that  may  be  found  on  the  ]>remLses.  In  the 
latter  case  the  object  of  the  inspection  is  not  to  protect 
the  workers  but  to  protect  the  public. 

U553.  No  doubt ;  but  1  do  not  see  that  there  would  be 
a  greater  infringement  of  the  rights  f)f  the  individual  ? — 
It  is  for  the  Commission  to  judge.  My  own  view  is  that 
there  is  a  difference  between  a  case  where  inacliinery  is 
used — dangerous  machinery  be  it  presumed — and  a  case 
where  a  man  carries  on,  say,  the  making  of  bread  with 
out  machinery  in  a  private  house. 

1  1554.  At  the  present  moment,  apparently,  tlie  law 
has  never  lieen  repealed  which  applies  to  millers  and 
bakers  I — That  is  so. 

11555.  Therefore  it  would  only  be  an  extension  of 
that  to  the  premises  of  people  who  manufacture  food 
products,  of  any  sort? — That  is  so,  and  it  was  ex- 
pressly because  there  was  to  that  extent  a  precedent 
that  I  quoted  the  case  to  the  Commission. 

11556.  Therefore,  if  you  think  there  is  this  difficulty 
in  obtaining  the  materials  of  which  food  products  are 
made  in  the  premises,  you  would  also  object  to  their 
being  stopi)ed  on  transit  to  those  i)remises  1 — It  is  not 
that  I  should  object. 

11557.  You  think  there  would  be  difficulties  in 
stopping  them  in  transit  to  the  premises  ? — I  think  the 
principles  by  which  Parliament  is  usually  guided  in  this 
case  would  apply.  Parliament,  so  far  as  my  observation 
of  legislation  is  concerned,  is  very  jealous  of  increasing 
the  power  of  any  local  authority  to  enter  private  premises. 
One  sees  that  in  legislation  generally. 

11558.  I  think  I  understood  you  to  say  that  milk  in 
transit  between  the  producer  and  the  distributer  may  be 
stopped,  and  samples  taken  'I — At  railway  stations. 

11559.  Only  at  railway  stations  ? —Practically  only  nt 
railway  stations. 

11560.  Not  on  the  road? — The  object  of  that  enact-  Object  of  law 
ment  was  this.    A  great  deal  of  milk  is  brought  from  as  to 

the  country  by  railway  to  London.    Samples  were  taken  sampling  in 

at  shops,  and  it  was  found  that  the  milk  was  adul-  transit. 

terated.  The  allegation  was  made  that  the  milk  had 

been  adulterated  before  it  reached  the  retail  vendor's 

shop.  Then  an  eiibrt  was  made  to  protect  the  retailer 

by  giving    power  to  take  sami)les   at   the  railway 

station. 

11561.  That  is  a  special  case  which  you  think  is  not 
applicable  here  '? — That  was  extended  liy  the  Act  of  bS!J9 
to  all  other  articles,  provided  the  consignee  or  tlio 
purchaser  requested  that  such  examination  iniglit  be 
made.  The  object  of  that  is  again  to  j^rotect  the 
retailer  against  the  wholesale  vendor.  The  retailer 
says:  "  I  sold  the  thing  as  I  received  it ;  the  vendor  to 
me  must  have  been  guilty  ;  I  have  no  means  of 
ascertaining  whether  lie  was  or  not.  "  Parliament  says, 
"  Then,  at  your  request,  you  may  during  the  transit  <>f 
that  article  to  you  cause  an  examination  to  be  made  by 
the  food  inspector." 

11562.  Take  a  somewhat  similar  case.  In  the  case  of 
jam  factories,  is  it  not  the  fact  that  fruit  going  intothost 
factories  may  be  seized  if  it  is  found  in  a  decomposing 
condition  % — That  has  been  done,  no  doubt. 

11563.  binder  what  jtower  was  that  done  ? — That  was 
done  under  the  Public  Health,  London,  Act.  The  fruit 
was,  I  suppose,  deposited  for  .sale,  or  for  preparation  for 
sale. 

11564.  Could  not  that  Act  be  extended  in  such  a  way 
that  sam)jles  of  materials  could  be  taken  in  the  food 
factories? — I  think  it  could. 

11565.  Could  not  it  be  so  extended  that  it  would  be  in  Question  of 
the  power  of  an  Inspector  to  take  a  sample  of  sulphuric  sampling  at 
acid  on  its  way  to  a  glucose  factory? — Once  having  factory, 
established,  in  the  ordinary  course,  that  an  article  like 

glucose  is  likely  to  contain  a  poisonous  ingredient,  it 
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might  be  possible  to  schedule  that  particular  article  as  a 
dangerous  one  which  the  Food  Inspector  might  have 
special  powers  of  examining. 

11566.  You  mean,  you  Avould  have  no  power  to 
examine  anything  excepting  scheduled  articles  1 — You 
clearly  could  not  examine  under  the  Sale  of  Food  and 
Drugs  Act  such  an  article  as  sulphuric  acid  except  as  a 
drug  ;  it  is  not  a  food. 

11567.  {Professor  lliorpe.)  Anything  which  enters 
into  the  composition  of  a  food  is  a  food  under  the  Act 
of  1899.  To  the  extent  to  which  oil  of  vitriol  enters 
into  the  manufacture  of  food,  or  is  ancillary  to  it,  it  is  a 
food  1 — I  do  not  know  that  sulphuric  acid  is  an  article 
that  enters  into  the  manufacture  of  food. 

-  11568.  {Sir  William  Church.)  I  would  like  to  put 
this  instance  before  you.  We  have  had  evidence  given 
here  that  a  man  started  a  food  factory — I  do  not  know 
that  he  patented  it — of  a  food  which  he  made  out  of 
brewers'  yeast,  to  a  great  extent,  and  malt  culms. 
Could  not  power  be  extended  so  that  those  substances 
ipiight  be  sampled  upon  the  way  to  his  factory'? — It 
could,  of  course,  be  done. 

11569.  Would  it  be  impossible,  or  do  you  think  it 
would  give  rise  to  great  difficulty,  if  some  extension  of 
power  was  given  to  the  inspection  of  food  factories, 
which  are,  of  course,  distinct  from  a  private  house 
in  a  village,  where  an  old  woman  makes  a  few  tarts  to 
sell  to  children  ;  would  there  be  any  objection,  w^here 
anything  in  the  nature  of  a  wholesale  factory  is 
put  up,  to  its  being  under  Government  inspection — 
It  is  under  Government  inspection  for  the  Factory 
Act  now  ? — Yes,  for  another  purpose.  1  was  thinking 
of  the  difficulty  the  Government  Dejiartment  would 
be  in  if  it  had  such  a  responsibility  cast  upon  it. 
If  a  Government  Department  is  to  be  responsible  prac- 
tically for  all  the  ingTedients  that  enter  into  the  compo- 
sition of  food  it  would  want  a  very  large  stafi'  to  deal 
with  the  matter. 

11570.  But  could  it  not  be  done  by  the  Local 
Authority  in  the  same  way  that  now  a  sample  of  the 
finished  product  can  be  obtained  from  the  retailer  so 
the  Local  Authority's  officer  might  have  poiver  to  go 
into  the  factory  and  ask  for  samples  of  the  material 
used  in  the  production  of  the  food  1 — Parliament  coidd 
give  such  a  jjower. 

11571.  That  would  not  throw  the  greater  amount  of 
work,  or  not  much  work,  upon  the  Central  Board,  the 
Local  Government  Board  1 — It  would  be  practicaljle  to 
give  such  a  power  to  the  officer  of  the  Local  Authority. 
My  difficulty  rather  is  to  know  how  that  would  be 
worked  in  practice.  An  inspector  of  food  would  go  into  a 
factory  and  would  take,  we  will  say,  sulphuric  acid.  It 
is  known  now  that  ceitain  of  those  ingredients  contain 
minute  portions  of  arsenic.  That  was  discovered,  I 
l)resume,  by  accident. 

11572.  No,  I  do  not  think  by  accident  'I — My  difficulty 
is,  is  there  any  known  way  of  ascertaining  whether  or 
not  a  particular  ingredient  such,  we  will  say,  as  sulphu- 
ric acid,  contains  a  poison  without  examining  that  sample 
for  every  known  poison,  and  using  every  known  test 
that  science  is  acquainted  with. 

11573.  That  applies  to  any  analysis,  the  analysis  of 
all  food.  The  public  analyst,  for  instance,  who  analyses 
milk,  only  analyses  to  see  whether  there  is  an  undue 
amount  of  water  in  it ;  he  does  not  analyse  to  see 
whether  there  is  hydrocyanic  acid  in  it.  That  applies 
to  all  analyses  equally  ? — That  is  my  point. 

11574:.  An  inspector  might  go  into  a  food  factory, 
take  samples,  and  send  them  to  the  analyst  of  the  body 
whom  he  represented,  and  say  :  "  That  is  used  in  the 
production  of  food,  does  it  contain  anything  which  is 
obviously  deleterious  It  might  contain  some  unusual 
poisonous  material,  which  would  escape  observation 
until  some  accident  led  to  its  discovery,  and  that  is  the 
case  with  all  food  ? — That  is  so.  It  would  no  doubt  be 
possible  for  Parliament  to  give  such  powers,  but  whether 
administratively  those  powers  would  result  in  the 
discovery,  for  instance,  of  such  an  ingredient  as  arsenic 
I  very  much  doubt. 

11575.  But  it  would,  at  all  events,  give  this  protection 
to  the  public,  that  it  would  be  known  what  the  con- 
stituents of  these  jirepared  foods  are.  At  the  present 
moment,  as  far  as  I  understand,  it  is  open  to  anybody  to 
setupa  factory  and  turn  out  what  he  calls  a  food,  or  protein 
or  give  it  what  name  he  likes.  Nobody  kno^^  s  in  the  least 
of  what  it  is  composed,  and  it  would  be  a  great  safeguard 
to  the  public  if  a  sanitary  authority  could  investigate 
and  know  what  those  foods  are  1 — It  would  be  possible 


to  enact  that  a  local  authority  should  have  the  power  of 
ascertaining  the  nature  of  the  work  that  was  carrie<l  on 
at  any  such  factory  as  you  suggest.  Of  course  in  patent 
processes — and  some  of  those  i^rocesses,  I  sujipose,  are 
patented — the  patentee  is  obliged  to  disclose,  before  he 
gets  his  patent,  what  he  puts  into  his  conmiodity. 

11576.  That  would  be  the  guide  for  the  analy-.t  ? — 
Perhaps  there  would  be  no  greater  difficulty  in 
requiring  that  a  man  who  sells  an  article  of  food 
should  declare  its  ingredients  than  there  is  in  requirmg 
that  a  man  who  has  a  patented  article  should  declare 
beforehand  by  a  specification  what  that  article  contains, 
and  how  it  is  made. 

11577.  And  it  would  be  seen  then  whether  he  continued 
his  manufacture  under  the  terms  of  his  patent  ? — Yes, 
the  principle  on  which  the  declaration  of  the  protection 
of  a  patented  article  rests  is,  I  suppose,  that  others  may 
sell  it  after  a  certain  time  has  elapsed.  The  re(|uirement 
of  a  declaration  of  the  ingredients  of  manufactured  food- 
stuffs might  perhaps  be  defended  as  necessarj'  to  protect 
the  j)ublic  health. 

11578.  The  Patent  Office  offers  no  opinion  as  to 
whether  the  food  patented  is  likely  to  be  wholesome  or 
not  1— No. 

11579.  But  the  Sanitary  Authority  would? — Yes. 

11580.  {Professor  Thorpe.)  I  should  like  to  have  made 
a  little  clearer  w^hat  your  opinion  is  as  to  the  exact  limita- 
tions of  the  power  of  Medical  Officers  of  Healtli.  I  will 
put  a  case  to  you  which  actually  happened,  and  I  should 
like  to  have  your  opinion  as  to  whether  the  Medical 
Officer  of  Health  went  beyond  his  competency.  A  certain 
ingredient  entering  into  the  composition  of  beer  Avas 
found  to  contain  a  large  quantity  of  a  noxious  substance. 
It  was  found  that  this  substance  was  compounded  by  a 
druggist  who  had,  in  addition  to  his  i-etail  establishment, 
a  considerable  manufacturing  establishment,  making 
articles  to  be  distributed  wholesale.  The  local  authority 
was  informed  of  the  fact  :  their  Medical  Officer  of 
Health  went  to  this  shop  and  asked  to  be  given  a  sample. 
The  person  in  the  shop  declared  tlia,t  he  had  no  more  of 
the  article  ;  he  did  not  refuse  to  sell,  because,  had  he 
refused  to  sell,  he  Avould  at  once  have  been  amenal)le. 
But  what  he  did  say  was,  "  I  happen  to  have  no  more  of 
the  substance."  The  Medical  Officer  of  Health  had  no 
means  of  knowing  whether  he  had  or  had  not,  but  he 
took  it  upon  himself  to  go  into  the  manufacturing 
premises,  and  actually  took  sanqiies  of  various  materials 
which  entered  into  the  conqiosition  of  that  material,  and 
l)rought  them  away  and  had  them  examined.  Do  you 
think  he  acted  ultra-  vires  '! — Certainly.  I  should  think' 
he  would  be  liable  to  an  action  for  trespass. 

11581.  When  he  was  asked  if  he  could  do  it,  he  himself 
exi:)re.ssed  his  own  conviction  that  it  was  within  his  com- 
petency, and  therefore  he  did  it  and  took  away  the 
samples  ? 

{Chairiiian.)  Was  he  pulled  uji  for  doing  it  ? 
{Professor  Thorpe.)  No. 

There  is  nothing  like  boldness  in  .such  a  case.  I  should 
like  to  ask  you  whether  the  Medical  Officer  of  Health 
had  permission  to  go  in.  If  he  had  pei'mission  to  go  in, 
and  had  permission  to  take  these  things,  then  no  action 
would  lie  against  him.  If  I  go  into  a  private  house  and 
say,  "  Will  you  give  me  a  sample  of  that  sugar  and  this 
jam,"  and  samples  are  given  to  me  accordingly,  I  have  a 
right  to  take  them  away,  but  I  haA-e  no  right  to  demand 
those  sanq)]es,  nor  had  the  iledical  Officer  of  Health 
any  right  to  demand  to  take  those  ingredients. 

11582.  To  what  extent  it  was  an  act  of  grace  on  the 
part  of  the  proprietor  to  allow  him  to  do  those  things  I 
canjiot  really  detern\ine  because  I  was  not  present;  I  only 
got  the  information  second  hand.  The  samples  came  to 
me,  I  may  say,  eventually,  and  were  examined  by  me. 
We  at  the  Inland  Bevenue  set  this  action  in  motion  ; 
Ave  could  not  do  it  ourselves,  except  through  the 
Local  Authority.  The  Local  Authority,  the  Medical 
Officer  of  Health  of  the  Sanitary  Authority,  in  pai'ticular 
towns,  does  not  seem  to  have  any  misgiving  as  to  what 
he  may  do?— I  am  quite  aware  that  sanitary  ofticers 
are  often  welcome  where  they  have  no  right,  and  are 
allowed  to  do  things  which  by  law  they  cannot  claim  to 
do.  I  think  the  case  you  have  quoted  nuist  be  such  » 
case. 

11583.  Your  point  is  that  this  man,  unless  he  wer«> 
allowed  to  do  so,  acted  ultra  vires  1 — I  have  no  doubt 
about  it. 

11584.  With  reference  to  the  numerical  details  you 
have  given  us  as  to  the  samples  taken,  was  the  great 
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majority  of  these  samples  milks  and  ljutter  'I — That  is 
lib  I/,  so. 

ri58.j.  They  are  not  articles  really  into  which  any 
^903.  deleterious  ingredient  is  likely  to  enter  ? — Not  such  an 
ingredient  as  arsenic. 

1 J  58G.  The  object  of  taking  those  samples  is  to  protect 
the  consumer,  in  order  to  see  that  he  gets  milk  which 
has  the  amount  of  fat  in  it  and  other  nutritive  ingredi- 
ents as  defined  by  the  regulations  of  the  Board  of  Agricul- 
ture — That  is  so.  The  very  considerable  extension  in 
the  number  of  samples  taken  and  examined  during  the 
year  1901  was  no  doubt  due,  to  some  extent,  to  the 
circular  of  the  Local  Government  Board,  and  to  the 
scare  caused  by  the  deaths  and  illnesses  from  beer 
poisoning.  I  have  here  an  abstract  of  the  reports  of 
public  analysts  for  the  year  1901.  If  you  wish,  I  will  read 
the  actual  numbers  that  were  examined  and  the  various 
food  stuifs,  taken  under  the  Sale  of  Food  and  Drugs 
Act. 

11587.  Of  100  samples  of  food  analysed,  what  propor- 
tion were  milk  and  what  proportion  were  butter ;  is  that 
given  in  the  tabular  return  t — No,  this  is  the  percentage 
of  adulteration. 

11588.  My  point  is  this.  Articles  which  are  supposed 
to,  or  which  may,  contain  deleterious  ingredients  are  not 
very  extensively  sampled  as  compared  with  articles  like 
milk  ii.nd  butter  where  the  allegation  is  that  the  milk  is 
A\atered  or  deprived  of  a  little  fat,  or  that  the  butter 
may  be  mixed  with  a  certain  amount  of  foreign  fat  which, 
of  itself,  is  not  noxious,  but  which  merely  constitutes 
a  fraud  upon  the  person  1 — That  is  true.  In  1901  there 
were  altogether  67,841  samples  examined.  Of  these 
samples,  26,143  consisted  of  milk,  11,938  of  butter,  5,068 
spirits,  3,960  beer,  2,824  of  confectionery  and  jams,  2,301 
of  drugs,  836  of  sugar,  691  of  mustard,  587  of  flour, 
530  bread,  463  tea,  52  wine,  1,883  coffee,  1,655  pepper, 
1,374  lard,  and  7,536  other  articles. 

11589.  But  the  general  effect  of  this  is  that  these 
articles  were  examined  not  so  much  as  containing 
possible  deleterious  articles  as  that  they  might  be 
impoverished,  or  that  they  might  be  objects  of  a  less 
valuable  character  than  what  they  are  represented  to 
be  :  that  was  the  reason  they  were  taken,  was  it  not  1 — 
I  do  not  know  to  what  extent  \alue  enters  into  the 
ideas  of  those  who  i>romote  examination  of  food  and 
drugs  locally  ;  the  main  idea  is,  are  they  or  are  they  not 
sold  in  a  pure  state. 

11590.  Take  the  question  of  spirits? — The  question  of 
spirits  mainly  de]>ends  on  whether  The  spirits  are  or  are 
not  watered  unduly. 

11591.  Whether  they  are  of  tht,-  legal  strength  1— That 
is  so. 

11592.  What  is  your  impression  that  samples  of  lard 
are  u.sually  taken  for  1  The  question  of  whether  or  not 
lai'd  contains  water  is  one  reason  why  the  samples  are 
taken.  Another  reason  is  whether  it  is  in  fact  lard  or 
not,  whether  it  is  not  some  other  fat. 

11593.  Is  it  not  rather  the  fiict  that  it  contains  a  small 
quantity  of  beef  stearine  1 — That  is  what  I  inean  by 
another  fat. 

11594.  In  the  case  of  pepper,  is  not  the  real  reason  for 
taking  samples  to  see  whether  it  does  not  contain 
adventitious  matters,  such  as  olive  stones,  or  an  undue 
amount  of  sand,  or  something  of  that  kind  1 — That  is  so. 
I  do  not  suppose  the  Food  Inspector  considers  very  much 
whether  the  particular  article  he  is  going  to  sample  is  of 
greater  or  less  value  t-han  it  ought  to  be.  He  says,  "  My 
duty  is  to  take  samples  of  foods  and  drugs  :  I  have 
taken  so  many  samples  of  butter,  now-  I  will  take  some 
samples  of  jam,  and  see  if  Mr.  So-and  so's  go.vds  are 
adulterated  or  not." 

11595.  With  regard  to  jam,  that  jjerhaps  is  one  of  the 
very  few  things  which  are  taken  with  a  vie"w  of  ascertaining 
whether  there  are  deleterious  ingredients.  What  is 
searched  for  in  jam  is  an  undue  quantity  of  salicylic  acid, 
which  is,  to  some  extent,  an  injurious  constituent — to 
see  whether  a  preservative  of  a  somewhat  deleterious 
character  Ls  not  present.  That  is  the  main  object  of  the 
jam  analysis,  together  with  finding  out  whether  it  may 
not  be  coloured  with  some  deleterious  colouring  matter 
such  as  an  aniline  dye  'I — Or  whether  it  does  consist  of 
the  fruit  it  purports  to  contain  ;  for  instance  whether 
marmalade  is  made  of  turni])s  or  whether  it  is  made 
from  oranges. 

11596.  (Br.  IVhitelegge.)  I  have  a  few  figures  showmj; 
the  number  of  samples  taken  for  the  three  years  1899, 
1900,  and  1901.    You  have  given  us  some  figures  for 
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1901,  including  those  for  confectionery  and  beer.     I  Mr. 
suppose  you  would  agree  that  a  great  deal  of  the  increase  J.  Lithiby. 

in  the  numl)er  of  the  samples  of  those  articles  was  due  to   

what  happened  at  Manchester,  and  to  the  circular  of  the  27  Mar.  1903. 

Local  Government  Board  ? — I  have  no  doubt  that  is 

so. 

11597.  I  find,  for  instance,  with  regard  to  beer,  that  Increase  in 
whereas  only  239  samples  were  taken  in  1899  they  had  samples  since 
risen  in  1900  to  4,559  and  in  1901  to  3,960.    Then,  for  1*^9^  also  due 
confectionery  and  jam  the  numbers  were  in  the  three  ^°  arsemc 
consecutive  years,  511,  1,547  and  2,824.  Those  you  regard  ^i^estion. 
probably  as  more  or  less  of  a  temporary  increase  ? — ^Yes, 
I  think  so- 
il 598.  Although  the  Board  in  its  Annual  Keportr 
expressed  satisfaction  -it  the  consideral)le  increase  which 
has  occurred  in  recent  years,  at  the  same  time  a  very  great 
deal  of  that  increase  is  due  to  this  one  Iccal  circumstance  1 
— And  1  think  possibly  also  to  the  fact  that  the  Act  of 
1899  for  the  first  time  imposes  on  local  authorities  the 
duty  of  sampling  foods. 

11599.  The  number  of  samples  of  coffee  has  not  in- 
creased, and  there  is  no  increase  in  the  number  of 
samples  of  lard.  Looking  at  t'lese  figures,  it  seems  to 
me  that  the  increase  is  mainly,  at  all  events  most  con- 
spicuously, in  regard  to  those  things  that  have  to  do  with 
arsenic  and  the  recent  enquiry  1 — I  quite  agree. 

11600.  You  have  mentioned  that  the  Board  have  no 
stafi"  to  make  technical  encjuiry  into  these  matters  ;  some 
enquiry  was  made  liy  the  Board,  I  think,  after  the  Man- 
chester arsenic  epidemic,  was  it  not? — A  medical  rather 
than  a  chemical  enquiry. 

11601.  There  was  no  chemical  enquiry  made? — No 
chemical  enquiry,  so  far  as  I  know. 

11602.  I  suppose  no  difficulties  in  regard  to  the  right 
of  entry  arise  in  the  case  of  Officers  of  the  Board  1 — 
Facilities  are  generally  given  to  the  Officers  of  the  Board  otiicers  of 
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over  and  above  what  they  are  entitled  to  demand. 

11603.  That  is  true  throughout  all  the  Government 
Departments  ;  that  is  the  general  experience  1 — I  think 
so. 

11604.  So  that  the  difficulties  you  are  anticipating 
with  regard  to  inspection,  the  objection  on  the  part 
of  the  manufacturer  would  extend  to  local  inspection 
rather  than  to  central  inspection,  I  take  it  ? — I  think 
so. 

11605.  And  that  would  be  increased  if  the  right  of  01>jections  to 
inspection  of  Local  Officers  extended  not  only  to  the  i"spection  ot 
officer  of  the  district  in  which  the  factory  was  situated  jood  factories 
but  to  the  oflicer  of  any  district  in  which  the  goods  j^^g^j^"^'^ 

)roduced  in   that  factory  were  consumed '] — Clearly,  authorities 


r 

Llnder  existing  law,  the  officer  of  a  District  Council 
would  have  no  right  to  go  outside  his  district  for  the 
purpose  of  obtaining  a  sample.  It  was  decided  in  the 
High  Court  quite  recently,  that  an  officer  has  no  right 
to  take  a  sample  at  a  railway  station  outside  his  own 
district.  So  that  if  a  retailer  of  milk  in  Kensington 
got  the  Kensington  Inspector  to  go  to  St.  Pancras  and 
there  examine  a  can  Of  milk,  the  Inspector,  could  not  take 
proceedings  in  respect  of  the  adulterated  samjile  he 
might  have  got  from  that  can  of  milk,  because  he  is  a 
Kensmgton  Inspector,  and  the  place  of  examination  or 
delivery  is  St.  Pancras. 

11606.  We  have  been  considering  this  morning,  the 
further  question  of  power  to  take  samples  in  a  factory, 
which  does  not  exist  now.  If  that  were  given  and 
exercised,  I  suppose  you  would  say  that  the  difficulty 
would  be  greater  in  the  case  of  local  inspection  by 
sanitary  officers  than  by  Government  inspection,  and 
greatei-  still  if  more  than  one  local  authority  had 
the  power  to  send  its  officers  there? — I  think  that 
is  so,  judging  from  the  experience  which  we  liave  had 
in  regard  to  the  enquiries  by  Medical  Officers  of  Health 
in  cases  of  tuberculosis  in  cows  supplying  milk  to  distant 
to^vns.  Some  local  Acts,  for  instance,  have  given  power 
to  the  Medical  Officer  of  Health  of  an  urban  district 
after  certain  formalities  have  been  carried  out,  to  go 
to  the  country  place  and  examine  the  cows  supjilying 
the  milk  to  the  urban  district.  Rural  District  Councils 
have  resented  the  invasion,  as  they  call  it,  by  the  City 
Medical  Officer  of  Health  ;  they  have  resented  the 
fact  that  power  has  been  given  to  a  distant  officer  to 
come  into  their  district  to  examine  into  matters  with 
which  they  are  concerned. 

11607.  That  is  a  power  which  has  been  given  in  many 
recent  local  ^^ets,  has  it  not  ? — In  several  cases,  yes,  but 
it  is  still,  I  may  say,  a  matter  of  Parliamentary  fight. 
There  is  no  general  enactment  to  that  effect. 
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11608.  With  regard  to  the  power  of  the  Medical  Officer  of 
Health,  I  should  like  to  take  a  particular  instance  which 
has  been  before  us  of  beer  in  breweries.  The  Medical 
Officer  of  Health  in  a  town  in  which  beer  is  brewed  as 
well  as  consumed,  has  reason  to  suppose  that  beer  nianu-  . 
facturecl  in  that  brewery,  and  that  certain  ingredients 
which  go  into  the  beer,  contain  arsenic  ;  I  gather  from 
what  you  told  us,  that  you  think  he  has  no  right  of  entry 
to  that  factory,  tliat  if  he  goes  to  that  factoiy  he  could 
not  demand  samples  under  the  Sale  of  Food  and  Drugs 
Act,  because  the  sale  is  not  by  retail  ? — Because  there  is 
no  sale  at  the  factory. 

11609.  The  retail  difficulty  does  not  arise  in  any  action 
that  might  be  open  to  him  under  the  Public  Health 
Acts  ;  is  not  that  so  1 — Yes. 

11610.  That  is  wholesale  or  retail  indifferently  ?— It 
has  been  so  held.  But  it  must  be  a  place  of  sale.  The 
fact  that  a  man  sells  sugar  wholesale  does  not  entitle  me 
to  go  into  his  wholesale  warehouse  to  take  a  sample 
unless,  perhaps,  people  are  in  the  habit  of  going  to  those 
premises  to  purchase  articles.  Sometimes  this  happens  ; 
a  man  has  a  retail  shop,  and  there  he  sells  goods.  I  go 
to  that  shop,  and  I  claim  to  buy  a  jiound  of  sugar.  The 
food  inspector  may  go  to  that  shop  and  sample  the  sugar 
and  other  articles  that  he  finds  there,  but  that  would  not 
give  him  the  right  of  going  to  a  factory  half  a  mile  away 
or  going  to  a  warehouse  half  a  mile  away,  and  demandiiig 
to  be  served  there  from  samples  of  sugar  that  he  saw  in 
that  warehouse. 

11611.  I  quite  follow,  under  the  Sale  of  Food  and 
Drugs  Act.  But  under  the  Public  Health  Act,  I  gather 
from  you  there  would  be  no  jjower  for  the  Sanitary 
Inspector  or  the  Medical  Officer  of  Health  to  do  any- 
thing in  a  brewery  ;  he  could  not,  for  exaniple,  lay -an 
embargo  on  a  particular  lot  of  glucose  or  finished  beer, 
pending  analysis  ? — He  could  not. 

11612.  As  a  matter  of  fact,  as  you  have  told  us,  a  great 
deal  is  clone  beyond  what  the  law  requires  :  for  instance, 
the  brewers  in  many  cases  destroyed  their  l^eer.  But  as 
a  matter  of  legal  right  that  is  your  view  ? — Yes. 

11613.  I  want  now  to  take  another  case.  The 
Medical  Officer  of  Health  or  the  Inspector  goes  to  a 
retail  beershop  and  takes  a  sample  of  beer  which,  on  the 
report  of  the  analyst,  is  found  to  contain  arsenic.  Until 
he  receives  the  report  of  the  analyst  he  can  do  nothing 
under  either  Act,  can  he  1 — That  is  so. 

11614.  He  can  lay  no  embargo  on  the  beer  ;  he  cannot 
seize  the  beer  or  do  anything  else  1 — That  is  so. 

11615.  So  that  when  the  report  of  the  analyst  comes, 
which  is  usually  not  for  some  little  time,  the  beer  may  have 
gone,  and  there  will  be  no  responsibility  in  regard  to  it 
by  those  who  sell  it  in  the  interim  1 — Presumably  that  is 
so. 

11616.  I  am  assuming  that  the  analjst  finds  there 
is  a  considerable  proportion  of  arsenic.  The  Local 
Authority  take  proceedings  against  the  vendor.  Must 
they  necessarily  take  proceedings  against  the  vendor  in 
the  first  place,  or  could  they  go  to  the  brewer  if  they 
think  the  brewer  is  responsible  1 — They  could  not  go  to 
the  brewer. 

11617.  They  must  take  proceedmgs  against  the  vendor 
first  I — Yes. 

11618.  If  the  vendor  puts  in  a  warranty,  or  some- 
thing akin  to  a  warranty,  from  the  brewer,  and  it 
complies  with  the  necessary  conditions,  he  is  entitled  to 
his  discharge  on  that  score,  is  he  not  1 — The  retailer  1 

11619.  Yes?— Yes. 

11620.  What  is  the  position  of  the  local  authority  as 
regards  the  brewer  or  the  person  who  gives  the  war- 
ranty 1  What  can  they  proceed  against  him  for-— for  a 
false  warranty  ? — ^No ;  they  can  only  proceed  against 
him  under  the  Sale  of  Foods  and  Dmgs  Acts,  1875  or 
1879.  They  cannot  bring  anything  in  the  nature  of  an 
action  against  the  brewer,  that  is  tO'  say,  a  civil  action 
for  damages. 

11621.  Proceed  against  him  for  what — ^for  selling  beer 
which  is  contaminated  with  arsenic,  or  for  giving  a 
warraiuty  saying  the  beer  is  free  from  arsenic  when  it 
is  not  ? — The  ofi'ence  would  be  selling  beer  contrary  to  the 
provisions  of  that  particular  statute.  The  retailer  is 
prosecuted  for  selling  beer  which  is  not  of  the  nature, 
substance,  and  quality  demanded.  He  makes  a  good 
defence,  the  defence  of  warranty  ;  then  the  warrantor 
may  be  proceeded  against,  if  the  conditions  of  the 
statute  can  be  complied  with,  but  I  do  not  think  I  can 
give  any  more  detailed  answer  with  regard  to  that 
question. 


11622.  I  will  not  press  that  further  ?— I  would  like 
to  point  out  to  you  that  the  requirements  of  the  statutes  /. 
are  very  exacting.    You  have  to  comply  with  those  re- 
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down  which  have  been  taken  against  the  warrantor.  For  ~  

instance,    the  proceeding   must  be  taken  within  six 
months  of  the  warranty  being  given,  so  that,  although, 
I  'Suppose,  beer  may  be  kept  for  two  or  tliree  years — 
do  not  know  how  long  it  is,  in  fact,  kept — yet  if  the  i 
publican  warranted  a  cask  of  beer,  and  the  retailer  did  f 
not  sell  any  of  it  until  more  than  six  months  after  the 
warranty  were  given,  that  would  be  a  bar  against  pro- 
ceedings against  the  warrantor. 
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11623.  In  any  case,  it  will  be  an  essential  to  any  fur- 
ther proceedings  the  local  authority  may  take  against 
the  warrantor  that  he  shall  be  proved  to  the  satisfac- 
tion of  the  Court  before  which  the  case  comes  to  have 
supplied  beer  containing  arsenic ;  that  will  be  part  of 
the  false  warranty,  or  whatever  it  is  called  ?— I  do  not 
kniow  that  I  quite  follow  you  there. 

11624.  Let  me  go  one  step  fui-ther.  When  the  case 
comes  on  against  the  warrantor  later  in  the  day,  is  he 
not  entitled  to  plead  some  sort  of  grievance  in  that, 
although  he  is  accused!  of  having  made  and  sold  beer 
containing  arsenic,  he  has  not  been  allowed  any  of  the 
protection  which  the  Act  provides  so  carefully  for  the 
retailer ;  he  is  not  allowed  a  Sample,  he  is  not  allowed 
the_  power  of  reference  to  the  Government  analyst,  and 
he  is  not  informed  of  it  technically  until  later  on,  when 
he  cannot  make  any  counter  analysis  on  his  own  ac- 
count?— Yes,  a  defence  of  that  kind  would  probably 
succeed. 

11625.  And  a  defence  of  that  kind  js  usually  set  up, 
is  it  not  ? — Yes,  I  believe  it  is. 

11626.  Is  there  any  power  under  the  Sale  of  Food  Sug'>-ested 
and  Drugs  Act  to  associate  the  warrantor  with  the  re-  association 
tailer,  where  it  is  proposed  to  rely  upon  the  warranty  ?  of  warrantee 
It  may  be  within  your  knowledge  that  in  the  Factory  in  the 
Acts  there  is  power  to  do  that.  If  an  employer  is  sum-  defence, 
moned,  and  he  says  that  not  he,  but  some  person  in 
bis  employment  is  responsible,  for  instance,  a  foreman, 
he  is  allowed  to  require  that  that  person  be  brought  to 
the  Court,  so  that,  supposing  an  offence  has  been  com- 
mitted, one  or  other  can  be  convicted.  Is  there  any- 
thing of  that  kind  under  the  Sale  of  Food  and  Drags 
Act? — Perhaps  I  may  be  allowed  to  read  section  25  of 
the  Act  of  1875.  It  says/ :  "  If  the  defendant  in  any 
prosecution  under  this  Act  prove,  to  the  satisfaction  of 
the  Justices  or  Court,  that  he  had  purchased  an  article 
in  question  as  the  same  in  nature,  substance,  and 
quality  as  that  demanded  of  him  by  the  prosecutor, 
and  with  a  written  warranlty  to  that  effect,  that  he  had 
no  reason  to  believe  at  the  time  when  he  sold  it  that 
the  article  was  otherwise,  and  that  he  sold  it  in  the 
same  state  as  when  he  purchased  it,  he  shall  be  dis- 
charged from  the  prosecution,  but  shall  be  liable  to  pay 
the  costs  incurred  by  the  prosecutor,  unless  he  shall 
have  given  due  notice  to  him  that  he  will  rely  on  the 
above  defence."  Tliat  was  modified  by  the  Act  of  1899 
in  this  way.  Section  20  provides  "  A  warranty  or  in- 
voice shall  not  be  available  as  a  defence  to  any  pro- 
ceeding xrnder  the  Sale  of  Food  and  Drugs  Act  unless 
the  defendant  has,  within  seven  days  after  service  of 
the  summons,  sent  to  the  purchaser  a  copy  of  such  war- 
ranty or  invoice  with  a  written  notice  stating  that  he 
intends  to  reply  on  the  warranty  or  invoice,  and 
specifying  the  name  and  address  of  the  person 
from  whom  he  received  it,  and  has  also  sent 
a  like  notice  of  his  intention  to  such  person.  (2) 
The  person  by  whom  such  warranty  or  invoice  is  alleged 
to  have  been  given,  shall  be  entitled  to  appear  at  the 
hearing,  and  to  give  evidence,  and  the  Court  may,  if  it 
thinks  fit,  adjourn  the  hearing  to  enable  him  to  do  so. 
(■3V  A  warranty  or  invoice  given  by  a  person  resident 
outside  the  United  Kingdom  shall  not  be  available  as 
a  defence  to  any  proceeding  under  the  Sale  nf  Food  and 
Drags  Act,  unless  the  defendant  proves  that  he  had 
taken  reasonable  steps  to  ascertain,  and  did,  in  fact,  be- 
lieve in  the  accuracy  of  the  statement  contained  in  the 
warranty  or  invoice."  Some  other  provisions  follow, 
and  then  sub-section  6  is  to  this  effect :  "  Every  person 
who,  in  respect  to  an  article  of  food  or  drug  sold  by 
him  as  principal  or  agent,  gives  to  the  purchaser  a  false 
warranty  in  writing,  shall  be  liable,  on  summary  con- 
viction, for  the  first  offence,  to  a  fine  not  exceeding  £20, 
for  the  second  offence  to  a  fine  not  exceeding  £50,  and 
for  any  subsequent  offence  to  a  fine  not  exceedin<r  £100, 
unless  he  proves  to  the  satisfaction  of  the  Court  that 
when  he  gave  the  warranty  he  had  reason  to  believe  that 
the  statements  or  descriptions  contained  therein  were 
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irue."  That  last  jpart  sliglith-  modifies  tlie  Law  as  it 
was  under  the  Act  of  1875.  Under  the  Aot  af  1875,  he 
had  to  prove  "  Tkat  he  liad  no  reason  to  believe  at  the 
.  time  when  he  sold  it  that  tilie  article  was  otherwise." 
Under  the  Act  of  1899  he  is  liable,  "  unless  he  proves  to 
the  satisfaction  of  the  Court  that  when  he  gave  the  war- 
rianty  he  had  reason  to  believe  that  the  statements  or 
descriptions  oonfcained  therein  were  true."  In  prin- 
ciple, there  is  a  ^considerable  difference  between  those 
two  positions  ;  in  practice  I  do  not  think  there  is  much, 
because  it  was  almost  impossible  for  the  prosecution  to 
prove  under  tke  Act  of  1875  that  the  vendor  "  had  no 
reason  to  believe,"  and  now,  under  the  Act  of  1899, 
it  is  very  easy  for  the  vendor  to  prove  that  when  he 
o-ave  the  warranty  "he  had  reason  to  believe  that  the 
statements  or  descriptions  contained  therein  were  true.  ' 
He  only  has  to  s;o  into  the  box  and  say  -so,  whereais,  for 
the  other  side  to  bring  contradicting  evidence  is,  as  you 
see,  almost  impossiljle.  Therefore,  although  there  is  a 
difference  in  principle  hetween  those  two  provisions,  the 
advantage  to  the  prosecutor  is  not  great. 

11627.  Supposins;  the  person  who  is  summoned  on 
the  false  warranty  could  prove  that  the  arsenic  came 
in  through  some  ingredient,  respecting  which  he  had 
a  warranty  from  some  other  person  outside,  that  would 
be  amply  sufficient  to  discharge  him,  so  far  as  that 
Court  was  concerned,  would  it  not  ? — I  should  think  so. 

11628.  And  under  that  Act,  at  all  events,  the  local 
authority  could  mot  follow  up  the  further  warranty  at 
all. — Certainly  not. 

11629.  I  want  to  ask  one  or  two  further  questions 
about  the  reports  of  the  analysts.  They  are  quarterly 
reports,  are  they  not  ? — Yes. 

11630.  Why  aj:e  they  quarterly,  instead  of  annual ; 
is  any  point  gained  by  that  ?— I  do  not  know  why  the 
Act  of  1875  required  them  to  be  made  quarterly,  but, 
as  a  matter  of  fact,  it  does.  Tliese  reports  are  requiretl 
to  be  sent  in  every  quai-ter  to  the  local  authority,  and 
then,  once  a  year,  the  four  quarterly  reports  of  the  pre- 
ceding year  are  sent  to  the  Local  Government  Board. 
So  that  the  local  authority  would  have  its  reports  of 
work  done,  we  will  say,  from  January  to  Lady  Day,  pre- 
sented to  it  in  April,  hnt  it  would  not  reach  the  Local 
CJovernment  Board  until  tT^e  following  January. 

11631.  Those  four  together  make  up  the  annual  re- 
port ?— Yes. 

11632.  The  Board  have  laid  down  certain  standards 
for  reports  of  analysts;  you  gave  us  the  particulars 
that  are  asked  for  now  ?— Yes.  The  Act  itself  simply 
authorises  the  Board  to  provide  a  form  m  which  the 
reports  shall  be  sent  to  the  Board.  That  form  was  pre- 
scribed in  the  letter  which  I  have  put  in.  It  is  the 
fact  that  the  reports  made  by  the  public  analysts  in 
1877  and  the  early  years  of  the  operation  of  the  Act 
of  1875  were  on  no  common  basis.  It  was  impossible  to 
accurately  tabulate  those  reports,  and  for  that  reason 
the  Local  Government  Board  suggested  the  form  which 
I  have  put  in.  They  suggested  it,  they  did  not  pre- 
scribe it. 

11633.  But,  practically,  there  is  a  substantial  ac- 
ceptance of  it  by  analysts  ? — It  has  been  generally  ac- 
cepted, nobody  has  disputed  it.  I  point  that  out,  be- 
cause my  suggestion  is  that  there  is  a  difference  be- 
tween prt'scribing  and  suggesting. 

11634.  There  is  no  suggestion  made  of  a  statement  of 
what  was  looked  for  in  the  case  of  any  jjarticular 
■sample? — -None. 

11635.  For  example,  looking  at  the  number  of  samples 
of  beer  taken  six  or  seven  years  ago,  and  looking  at 
those  for  last  year,  we  should  find  an  enormous  increase, 
but  in  one  case  they  would  be  examined  for  things  in 
general  ? — For  salt,  mjiinly. 

11636.  And  the  recent  ones  would  be  examined  for 
arsenic,  but  in  neither  case  would  the  fact  of  the  sub- 
stance for  whioh  the  search  was  made  be  stated  ? — That 
is  80. 

11637.  Has  any  attempt  been  made  by  the  Board  to 
differentiate  in  a  particular  instance  of  this  kind.^  It 
has  been  suggested  that  analysts  might  say  how  much 
arsenic  they  found  in  a  sample  of  beer  ;  wovild  that 
appear  naturally  in  the  report  it.self? — The  practice  of 
analysts  varies.  Many  analysts  give  the  actual  results 
of  their  analyses.  Some  say,  "  Genuine,"  or  "  Adul- 
terated," and  nothing  more. 

11638.  The  word  "  genuine  "  is  usual  ? — It  is. 
4576. 


11639.  That  means  that  whatever  the  foreign  sub-  Mr. 
stances,  be  they  many  or  few,  that  the  analyst  has   /.  Lithihi/ 
looked  for,  he  has  not  found  them  1 — Quite  so.   
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11640.  So  that  "  genuine  "  five  years  ago  would  be  con-  " 
sistent  with  a  high  proportion  of  arsenic  in  beer  ? — That 

may  very  well  be. 

11641.  With  regard  to  the  number  of  samples  taken, 
they  have  increased,  and  I  think  it  is  perhaps  very  largely 
in  consequence  of  the  arsenic  question.  But  is  not  there 
a  further  consideration?  Is  it  not  important  to  look  be- 
yond the  mere  number?  Is  it  not  important  to  look, 
also,  to  the  kind  of  samples  taken  ?  For  example,  in  an 
agricultural  district — or,  perhaps,  rather,  in  a  borough 
. — there  might  be  a  large  proportion  of  milk  samples 
taken,  while  it  may  be  that  other  branches  equally 
necessary  are  left  aside  ? — It  may  be. 

11642.  The  Board  have  not  reminded  local  authorities  Local 

of  default  in  particular  kinds  of  sampling? — The  Board  Government 
have  no  information  on  which  to  base  pressure  on  local  Board  have 
authorities  with  regard  to  particular  articles.  infoi™^:"  ■ 

,  .  1  .  0  tion  on  which 

11643.  But  you  exercise  pressure,  do  you  not?  If  you  reeoiu- 
fiud  the  gross  numbers  fall  below  a  certain  proportion  of  mend 
population,  in  such  a  case  you  do  .send  a  reminder  to  tlie  ,sam]jliiig  of  . 
local  authority,  do  yon  not? — In  such  a  case  we  write  to  particular, 
the  local  authority,  inviting  their  attention  to-  the  pro-  articles, 
visions  of  the  Act,  and  since  1900  we  have  pointed  out 

the  requirements  of  the  Act  of  1899  ;  but  we  have  no 
information  at  present  which  would  enable  us  to  say  : 
"  You  ought  to  examine  butter,  or  you  ought  to  examine 
lard,  or  you  ought  to  examine  any  particular  substance." 

11644.  I  quite  follow  you  ;  but  if  the  reports  of  the 
analysts  show  that  a  particular  local  authority  had  not 
taken  a  single  .sample  of  milk,  would  that  be  a  thing 
which  the  Board  would  attend  to? — That  w©  should  leave 
now  to  the  Board  of  Agriculture.  I  may  state  that  the 
Board  of  Agriculture  are  sending  inspectors  round,  or 
have  been  sending  inspectors  round,  to  point  out  to  local 
authorities  their  duty  under  the  Act  of  1899,  and  to 
induce  them  to  take  samples  with  regard  to  agricultural 
produce. 

11645.  That  is  shown  in  the  number  of  analyses  here ;  Kecent  in- 
Ihe  milk  sample.s  have  gone  up  from  21,964  in  1899,  to  erease  in 
26,143  in  1901  ?— That  is,  no  doubt,  due  to  the  action  milk  sanq-les 
taken  by  the  Board  of  Agriculture.  The  Commission  will  ^^]^ 
remember  that  this  Act  of  1899  was  introduced,  not  by  j^ruog^Acts 
the  President  of  the  Local  Government  Board,  but  by  ,iue  to 

the  President  of  the  Board  of  Agriculture.  pressure  by 

11646.  The  annual  report  of  the  Board  is  .sent  to  the  ^''J^c'nit^ire 
local  authority,  I  think  you  told  us  ? — Yes.  ^ 

11647.  And  portions  of  it  to  the  Public  Analyst? — 
Ye*. 

11648.  Is  it  sent  to  the  Medical  Officer  of  Health  ?— 
No,  the  report  itself  is  not  sent  to  the  Medical  Officer  of 
Health. 

11649.  He  would  seem  to  be  a  person  interested  as 
usually  directing  the  collection  of  samples  ? — Yes,  but 
it  would  be  almost  impracticable  to-  su2>ply  every  officer 
concerned.  The  report  is  sent  to  the  local  authority,  and 
it  is  available  to  the  Medical  Officer  of  Health,  if  he 
chooses  to  ask  for  it ;  but  a  copy  is  not  sent  to  him 
personally  from  the  Board. 

11650.  {Sir  William  Rart  Dyke.)  You  mentioned  that  Court  of 
it  was  the  practice  of  the  Board  now  and  again  to  Keference 
schedule  articles.     Under  what  Act  does  that  process  andseliednles 
take  place  ?— My  suggestion  was  that  it  might  be  done  deleterious 
if  a  Court  of  Reference  were  established     Then  if  it  *^i"t't'les  ot 
were  found,  we  will  say,  that  arsenic  is  conveyed  into  *° 

certain  classes  of  food  by  means  of  glucose,  a  schedule 
might  be  made  of  the  articles  on  which  the  Court  of 
Reference  had  adjudicate!  as  likely  to  contain  arsenic, 
and  an  order  might  be  maily  in  reference  to  those 
by  the  Local  Government  Board,  or  by  whatever 
Government  Department  the  Acts  were  administered. 

11651.  That  in  itself  would  be  a  safeguard  for  the 
future ;  at  all  events,  apart  from  any  administrative 
action,  it  would  be  a  very  strong  warning  indeed  that 
such  and  such  a  thing  had  been  barred? — Yes.  Might  I 
put  it  in  this  way  :  Boric  acid  is  largely  used  as  a  pre- 
servative. If  there  were  a  Court  of  Reference,  that 
Court  may  say  cfc  grains  of  bOric  acid  could  be  safely 
used  in  a  gallon,  we  will  say,  of  milk.  My  suggestion  is 
that  it  might  b©  made  possible  for  a  Goverrunent  De- 
partment— say,  the  Board  of  Agriculture — to  issue  an 
order  under  which  any  excess  of  boric  acid  in  a  gallon 
of  milk  beyond  x  amount  would  be  an  offence. 
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11652.  If  Parliament  were  asked,  do  you  think  it 
would  be  likely  they  would  consent  to  such  a  thing  as 
this — to  extend  the  action  of  the  Sale  of  Food  and  Drugs 
27  Mar.  1903.  Act  farther,  and  empower  the  officers  of  local  authorities 
to  enter  factories  where  the  articles  scheduled  in  the 
way  you  now  denote,  were  being  made  ?  For  instance, 
take  glucose.  Would  it  be  possible  by  Act  of  Parlia- 
ment to  extend  the  action  of  the  Sale  of  Food  and  Drugs 
Act  merely  to  articles  which  were  thus  proved  to  be 
dangerous.  For  instance,  I  will  put  this  case  to  you. 
Supposing  it  were  the  outcome  of  this  Commission  that 
in  all  places  where  glucose  was  manufactured  there 
should  be  a  right  of  entry  at  all  times  as  a  safeguard — 
not  a  universal  power  to  enter  all  factories  or  manufac- 
tories or  breweries,  but  wherever  glucose  was  manu- 
factured there  should  be  a  right  of  entry  at  all  times 
for  the  protection  of  the  public.    What  do  you  say  to 
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that? — It  would  be  practicable.    I  think  an  analogous  j/,. 
case  would  be  the  right  of  entry  which  is  given  to  the    ./.  Lithikij 

inspectors  of  the  Local  Government  Board  under  the   

Alkali  Acts  in  reference  to  certain  scheduled  processes.  27  Mar.  19ii:; 
The  processes  are  scheduled,  and  the  inspectors  at  all 
reasonable  times  are  entitled  to  go  into  the  works  and 
see  the  processes  that  are  being  carried  on.  The  object 
under  the  Alkali  Acts  is  to  prevent  nuisance  arising 
from  the  process. 

11653.  Do  you  not  tliink  it  might  be  possible  to  legis- 
late m  that  restricted  sense  only,  whereas  if  you  were 
to  legislate  in  the  general  sense,  and  give  right  of 
entry  in  every  possible  case  for  every  possible  manu- 
factory, there  might  be  very  great  difficulties  and  great 
opposition? — I  think  a  proposal  limited  in  that  way 
would  be  more  likely  to  succeed  in  Parliament, 
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Professor  Thoepe,  called ;  and  Examinea. 


I 


(Professor  Thorpe.)  I  shall  be  glad  to  answer  any 
question  you  may  wish  to  put  to  me  respecting  the 
report  of  the  Inland  Revenue  Committee  on  Arsenic  in 
Beer  Ingredients.    (Appendix  21).  page  208,  below. 

11654.  (Cliairman.)  We  have  had  advance  copies  of 
that  report.  We  understand  that  it  is  not  yet  formally 
presented  to  us,  but  that  it  is  to  be  presented  by  Sir 
Henry  Primrose,  the  Chairman  of  the  Board  of  Inland 
Revenue,  at  the  next  meeting  ? — Yes. 

11655.  The  report  relates,  does  it  not,  to  methods  of 
testing,  and  describes  the  system  which  has  been  worked 
out  at  the  Government  Laboratory,  and  which  has  been 
found  satisfactory  by  the  Committee  P — Yes. 

11656.  The  electrolytic  method  is  described  in  detail, 
is  it  not,  and  is  preferred  for  reasons  stated  at  page  12 
of  the  report? — Yes. 

11667.  In  particular,  it  gives  more  uniform  deposits, 
and  it  does  not  necessitate  the  preliminary  destruction 
of  organic  matter  ;  that,  no  doubt,  has  been  checked  by 
a  series  of  experiments  ? — Yes. 

11658.  You  find  there  is  strong  evidence,  I  believe, 
that  that  statement  is  correct — that  it  does  not  necessi- 
tate the  preliminary  destruction  of  organic  matter  ? — 
Not  as  regards  some  of  the  things — as  regards  beer  and 
wort,  for  example. 

11659.  Have  experiments  been  made  in  your  labora- 
tory to  prove  that  statement? — Yes;  and  also  in  the 
laboratories  of  the  other  gentlemen  who  have  signed  the 
report. 

11660.  I  believe  the  alternative  method,  with  zinc 
and  acid,  is  also  described  in  detail  in  the  report? 
—Yes. 

11661.  With  a  few  modifications,  does  it  accord  with 
the  Marsh  Berzelius  test? — It  is  the  Marsh  Berzelius 
test. 

11662.  With  the  Marsh  Berzelius  test  formulated 
by  the  Conjoint  Committee  of  Societies  of  Public 
Analysts  and  of  Chemical  Industry,  as  to  which  we 
have  had  evidence? — It  was  adopted  by  them,  yes. 
Of  course,  it  is  a  very  old  method. 

11663.  They  did  not  adopt  the  electrolytic  method  ? 
— They  knew  nothing  about  the  electrolytic  method. 

11664.  I  believe  the  advantages  and  the  drawbacks 
of  the  zinc  and  acid  method  are  stated  on  page  17 
of  the  report  ? — Yes. 

11665.  Have  you  anything  to  add  to  that?— No,  I 
think  that  practically  summarises  all  our  knowledge. 

11666.  What  is  the  ordinary  range  of  experimental 
error  in  the  c^se  of  the  zinc  and  aoid  method— for 
instance,  would  it  always  distinguish  with  certainty 
a  difference  of  -002  milligramme?  —  The  zinc  and  acid 
method  is,  of  the  two  methods,  the  most  uncertain 
in  its  action.  The  electrolytic  method  is  practically 
uniform  in  its  action,  and,  of  course,  obviates  the 
use  of  zinc.  Zinc,  in  the  first  instance,  is  a  metal 
which  it  is  very  difiicult  to  obtaini  pure.  All  com- 
mercial samples  of  zinc  contain  greater  or  less  quan- 
tities of  arsenic  and  of  certain  other  metals,  notably 
iron,  which  has  the  extraordinary  property  of  inhibit- 
ing the  formation  of  arseniuretted  hydrogen.  A  small 
quantity  of  iron  miixed  with  the  zinc  or  present  with 
the  zinc  will  prevent  the  fonmation  of  arseniuretted 
liydrogen  when  small  quantities   of  arsenious  oxide 


are  actually  added  to  it,  so  that  no  sample  of  zinc 
can  be  taken  into  use  by  an  operator  unless  he  has 
first  assured  himself  that  it  contains  no  arsenic,  and, 
next,  until  he  has  assured  himself  that  when  arsenic 
is  added  to  that  zinc  it  will  actually  form  arseniuretted 
hydrogen.  Those  conditions  are  not  always  possible 
to  secure,  and  a  great  number  of  samples  of  zinc  have, 
as  a  matter  of  practice,  to  be  tested  before  one  is 
found  that  will  satisfy  those  conditions.  That  is  one 
fundamental  difficulty  connected  with  the  use  of  the 
zinc  and  acid  method  when  you  have  to  detect  very 
small  quantities  of  ai'senic — I  mean  arsenic  of  the 
order  of  1-lOOth  of  a  grain  of  arsenious  oxide  to  the 
gallon  of  beer.  The  amount  which  we  suggest  to  be 
used  in  the  case  of  beer  is  25  cubic  centimetres  of  the 
beer. 

11667.  Do  you  find  the  Marsh-Berzelius  test,  which 
was  at  all  events  considered  to  be  the  best  test  until 
tliis  inquiry  was  made,  decidedly  uncertain  for  esti- 
mating such  small  quantities  as  1-lOOth  of  a  grain 
per  gallon? — I  should  not,  perhaps,  put  it  quite  so 
strongly  as  that.  Of  course,  when  an  operator  has 
satisfied  himself  that  his  zinc  is  both  pure  and  sensi- 
tive, as  we  call  it,  then  the  method  is  pretty  certain 
in  its  indications. 

11668.  But  you  would  not  consider  it  safe  that  any- 
one should  use  it  without  having  satisfied  himself  by 
special  experiment  that  his  zinc  is  correct? — That  is 
absolutely  a  sine  qua  non — that  is  the  first  step  he 
must  take. 

11669.  If  an  analyst  was  giving  evidence  as  to  re- 
sults, vou  would  ask  him  :  "  What  steps  did  you  take 
to  make  sure  that  the  zinc  was  correct?" — ^Yes,  he 
would  have  to  show  that  he  had  made  special  experi- 
ments to  that  effect. 

11670.  Has  it  been  usual  that  analysts  have  taken 
what  they  purchase  as  chemically  pure  zinc,  w'ithbut 
themselves  ascertaining  that  it  was  correct? — No,  I 
do  not  think  so.  I  think  they  have  all,  by  a  pre- 
liminary test,  ascertained  that  the  zinc  could  be  used, 
but  it  is  comparatively  recently  that  it  has  been  dis- 
covered that  small  quantities  of  foreign  metals  will 
inhibit  the  formation  of  arseniuretted  hydrogen. 

11671.  But  until  a  year  or  two  ago  a  careful  analy- 
tical chemist  would  have  been  entitled  to  consider 
that  pure  zinc  was  safe  and  sufficient  for  this  test, 
would  he  not? — ^Do  you  mean  what  was  called  pure 
zinc  by  the  seller  of  the  thing? 

11672.  That  which  would  be  admitted  into  an  ac- 
curate scientific  laboratory  as  pure  zinc  ? — No.  Of 
course,  the  Marsh  method  has  \on<r  been  em- 
ployed in  toxicological  investigations,  and  it  has  been 
absolutely  necessary  for  the  toxicological  chemist,  be- 
fore he  made  use  of  the  zinc,  for  the  purpose  of 
detecting  the  presence  of  arsenic,  we  will  say,  in  the 
contents  of  a  stomach,  or  whatever  it  may  be,  to  as- 
sure himself  that  the  zinc  he  has  been  using  is  proper 
to  be  taken  into  use ;  but  I  am  afraid  he  has  not 
been  aware  of  the  fact  that  although  the  zinc  may 
show  no  evidence  of  arsenic,  that  is  to  say,  he  may 
not  be  able  to  get  any  arsenical  mirror  from  it,  he 
has  not  been  alive  to  the  fact  that  there  may  be 
associated  with  the  zinc  certain  metals  which  would 
actually  prevent  the  formation  of  arseniuretted  hydro- 
gen. That  is  a  fact  which  has  practically  come  out 
in  this  inquiry. 
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wfcssor  11673.  The  zinc  which  had  been  actually  used  and 
Tiorpe.      applied  by  the  analysts  in  making  analytical  tests 

  might  be  deceptive  in  not  giving  a  mirror  when  there 

[ar.  1903.  ^^^^  arsenic  ? — Certainly. 

11674.  And  that  was  not  known  two  years  ago  ? — 
It  was  not  known, 
atities  of  11675.  Is  the  Committee  satdsfied  that  the  tests,  as 
rent  described,  can  be  satisfactorily  arranged  to  any  re- 
quired degree  of  delicacy  by  varying  the  quantity  of 
substance  examined  ? — ^We  prescribe  an  invariable  and 
uniform  quantity  of  substance  to  be  examined — a 
uniform  amount. 

11676.  Do  you  n-ot  recommend  different  quantities 
of  the  substance  to  make  sure  that  they  discriminate 
different  quantities  ? — No,  we  employ  of  every  particu- 
lar ingredient  which  is  to  be  examined  a  prescribed 
amount.  For  example,  we  say  of  each  particular  in- 
gredient how  much  shall  be  taken. 

11677.  In  the  table  given  in  the  report,  an  illustra- 
tion is  given  showing  a  delicacy  of  l-720th  of  a  grain  per 
lb.,  using  10  grammes  of  malt,  and  a  delicacy  of 
l-360th  grain  per  lb.,  using  five  grammes  of  glucose  ; 
is  that  so  ? — I  may  illustrate  that  by  these  standards, 
which  have  been  prepared  in  accordance  with  pre- 
scribed tests.  {The  standards  were  produced.)  Here, 
for  example,  are  the  series  of  standards  which  have  been 
prepared  in  accordance  with  the  electrolytic  method 
for  wort,  where  we  take  25  cubic  centimetres  of  the 
wort,  and  add  to  that  known  quantities  of  arsenioais 
oxide,  and  these  are  the  mirrors  which  are  obtained 
corresponding  to  the  known  quantities  of  arsenious 
oxide  which  liave  been  added. 

11678.  I  notice  there  are  some  for  1  180th  grain  j^er 
gallon,  and  some  for  l-90th  grain  per  gallon  ;  the  mir- 
ror in  the  case  of  l-180th  looks  rather  more  distri- 
buted than  in  the  case  of  the  l-90th  ? — It  is  possible 
there  may  be  in  that  particular  instance.  In  these 
cases  we  are  getting  to  the  disappearing  limit  of 
accuracy  of  the  method  (indicated).  It  is  not  sensitive 
on  account  of  the  amount  taken  ;  it  will  not  pick  up 
any  arsenic  less  than  that  in  those  materials. 

11679-80.  When  the  method  begins  to  fail  by  losing 
sensitiveness  with  25  cubic  centimetres,  if  you  take  50 
cubic  centimetres  would  the  method  then  show  the 
quantity  more  definitely? — Certainly;  you  have 
doubled  the  arsenic  present. 

11681.  When  you  come  almost  to  the  limit  of  per- 
ceptibility would  you  recommend  a  larger  quantity  of 
the  liquor  or  substance  to  be  taken  ? — If  there  is  any 
object  in  so  doing.  Of  course,  you  must  bear  in  mind 
that  these  tests  have  been  devised  with  a  view  to  the 
eventual  prescription  of  warranties  and  guarantees  on 
the  part  of  the  sellers  of  these  articles. 

11682.  This  in  every  case  is  metallic  arsenic? — Yes. 
You  will  (see  that  the  amounts  obtained  by  the  zinc 
and  acid  method  are  substantially  of  the  same  inten- 
sity as  those  which  are  obtained  by  the  electrolytic 
method,  'but  on  the  whole  they  do  not  tend  to  be  quite 
so  uniform  in  their  density.  Personally  I  prefer  the 
electrolytic  method,  and  it  is  the  one  which  we  con- 
stantly make  use  of  in  the  Government  Laboratory  now, 
because  of  course,  we  have  a  supply  of  current  readily 
available.  But  we  have  worked  out  the  zinc  and  acid 
method,  because  that  is  a  method  which  probably  will 
be  more  generally  available  to  the  brewer  who  may  not 
always  be  able  to  obtain  a  supply  of  current. 

11683.  As  electric  lighting  is  commg  so  much  more 
into  use,  do  not  you  think  both  brewers  and  public 
analysts  will  feel  less  and  less  difficulty  in  apply- 
ing the  electrolytic  method? — I  should  imagine  so. 
Oertainly  for  judicial  proceedings  I  should  much 
prefer  that  the  electrolytic  method  was  the  one  used. 
The  reasons  for  saying  that  are  given  in  the  report, 
because  there  is  much  less  of  the  personal  equation 
in  the  electrolytic  method  than  in  the  other  one.  The 
thing  is  automatic,  it  works  itself,  and  the  results 
of  two  analysts  are  very  mucli  more  directly  compar- 
able ;  there  is  less  discrepancy-  possible. 

11684.  As  a  rule,  is  it  possible,  if  you  are  given  one 
of  these  tubes,  to  say,  after,  comparing  it  with  other 
tubes,  whether  it  is  l-72nd  of  l-52nd,  or  something  like 
that  ? — That  is  our  practice.  They  are  all  made  accord- 
ing to  the  prescribed  manner,  and  when  the  assistant 
gets  a  deposit  he  simply  finds  which  particular  mirror 
it  most  nearly  corresponds  with, 

11685.  Are  these  tubes  given  out  to  people  to  use,  or 
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are  these  simply  specimens  1 — These  are  what  we  our- 
selves use  in  the  Uovernment  Laboratory  now. 

11686.  You  carry  the  specimens  to  be  examined  along 
.  from  one  to  another  of  the  standards  to  see  which  it 

agrees  with  I — Quite  so. 

11687.  You  have  ci  number  of  diiferent  cards  contain- 
ing mirrors  in  series  for  the  same  specified  material ; 
if  you  compare  the  different  cards  with  one  another 
they  agree  very  nearly  ? — They  do.  My  own  belief  is 
that  it  does  not  very  much  matter  which  particular  card 
3^ou  take,  but  inasmuch  as  the  method  is  strictly  com- 
parable, we  have  made  standards  for  every  single  in- 
gredient of  beer  ;  but,  as  you  see,  there  is  no  great 
(liiference  between  them. 

11688.  When  the  zinc  and  acid  method  is  used,  you 
take  a  card  in  which  the  mirrors  have  been  fonned  by 
the  zinc  and  acid  method  ? — Yes. 

11689.  For  the  different  substances  tested,  is  your 
Committee  of  opinion  that  the  safest  plan  is  to  make 
standard  mirrors  for  each  substance  1 — I  think  so. 

11690.  One  standard  mirror  when  the  substance 
tested  is  glucose,  and  another  standai-d  mirror  when  the 
substance  tested  is  invert  sugar  ? — Yes,  or  malt,  or 
liops. 

11691.  With  regard  to  fuel,  what  method  has  been  Fuel  method, 
employed  ? — The  methods  of  fuel  analysis  have  had  to 

be  very  carefully  worked  out  in  the  laboratory.  We 

found  that  on  the  whole  the  most  convenient  method 

for  determining  the  amount  of  arsenic  in  fuel  is  by  an 

arrangement  which  is  figured  at  the  end  of  the  report, 

which    in    principle    is    very    simple.     It  consists 

in  taking  the  powdered  coal,  or  coke,  placing  it  in  a 

hard  glass  tube,  such  as  I  have  here  (produced).  We 

take  about  10  grammes  of  the  fuel,  and  distrilDute  it 

by  a  very  simple  method  along  the  tube.    Then  we 

gently  warm  it,  and  burn  it  in  a  current  of  oxygen  gas. 

The  fuel  takes  fire,  and  goes  on  burning  itself  ;  it  is 

only  necessary  to  applj-  a  little  extraneous  heat  after 

you  have  once  started  the  combustion.    Provided  the 

current  of  oxygen  is  sufficiently  regulated,  no  organic 

volatile  matter  escapes   combustion  ;   eventually  the 

whole  of  the  coke  is  burned  away,  and  the  ash  is  left 

deposited  in  the  tube.    A  certain  small  proportion  of 

the  arsenic,  usually  about  in  the  proportion  of  3  to  7 

— it  varies  with  the  character  of  the  fuel  and  the 

nature  of  the  ash — volatilises,  is  swept  forward,  and  is 

caught   in  the    little    collecting   arrangement  which 

contains  a  very  dilute  solution  of  hydrochloric  acid 

or  sulphuric  acid.    If  we  are  using  the  Marsh  test  to 

discover  the  amount  of  arsenic  we  use  hydrochloric  acid. 

If  we  are  going  to  submit  it  to  electrolysis  we  use  dilute 

sulphu.ric  acid.     Then  we   determine  the  amount  of 

arsenic  which  is  left  in  the  ash  by  the  method  which 

is  described  in  detail  in  the  i-eport,  and  the  volatilised  Volatilisa- 

arsenic  is  also  determined  by  the  direct  addition  to  the  ^^^^  . 

Marsh  apparatus,  or  by   submitting  the  solution  to 

electrolysis. 

11692.  In  what  form  is  it  volatilised  ? — 'Arsenious 
oxide. 

11693.  At  what  temperature  does  arsenious  oxide 
volatilise  ? — At  a  relatively  low  temperature  ;  it  is  one 
of  those  curious  things  which,  under  the  ordinary  ten- 
sion of  the  air,  volatilises  without  pievious  fusion. 

11694.  Like  camphor?- — Yes.  You  can  chase  arseni- 
ous oxide  from  one  side  of  a  bottle  to  another  ;  it  is 
easily  volatilised  at  a  comparatively  low  temperature. 
One  advantage  we  claim  for  this  method  is  that  it 
gives  the  seller  and  the  user  of  fuel  some  idea 
as  to  the  eventual  distribution  of  arsenic  in  the  fuel. 
I  am  about  to  publish  a  considerable  number  of  deter- 
minations which  have  been  made  in  the  laboratory 
upon  fuels  which  have  been  actually  collected  from 
maltsters,  and  various  specimens  of  oven  coke  and  gas 
coke  which  have  hitherto  been  used.  As  far  as  the 
inquiry  has  gone,  it  shows,  as  I  have  stated  generally, 
tliat  not  more  than  30  or  35  per  cent,  of  the  arsenic 
present  is  volatilised. 

11695.  70  per  cent,  remains  in  the  ash  ? — ^Yes. 

11696.  Is  there  any  evidence  that  the  proportion  of 
arsenic  volatilised  in  this  way  would  correspond  to  the 
proportion  volatilised  under  conditions  of  slow  burning 
in  the  open  fire  of  a  kiln  ? — As  a  question  of  volatilisa- 
tion, I  think  yes,  but  as  a  case  of  mechanical  distribu- 
tion of  dust  by  the  action  of  strong  currents  of  air 
which  are  going  through  the  kiln,  it  is  not.    You  will 
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have  the  dust  mechanically  swept  forward  and  deposited 
upon  the  damp  grain. 

11697.  Some  of  the  ash  is  swept  out  of  the  tube  ? — 
No  ash  will  go  out.  I  understood  you  to  ask  me  if  it 
corresponded  to  what  would  obtain  in  practice  in' 
kilning,  and  I  say  not  quite. 

11698.  In  the  kiln  there  is  more  of  the  ash  caiTied 
off «— Yes. 

11699.  Is  there  any  evidence  that  the  proportion  of 
arsenic  actually  volatilised  in  this  experimental  method 
would  correspond  to  the  proportion  volatilised  under 
conditions  of  slow  burning  in  the  open  fire  of  a  kiln  ? — 
I  should  think  it  would  ;  I  do  not  see  why  it  should 
not ;  there  is  no  a  priori  reason  why  it  should  not. 

11700.  Would  the  burning  in  a  current  of  oxygen  be 
at  a  higher  temperature? — No,  not  necessarily.  Of 
course,  the  heat  given  out  is  not  more  than  the 
chemical  combination  would  effect. 

11701.  Can  you  say  whether  there  is  any  approxi- 
mately fixed  proportion  between  the  volatile  and  the 
fixed  arsenic  determined  by  the  test? — -No,  it  varies 
very  considerablj^  I  have  not  the  numbers  here,  but 
in  some  experiments  that  were  made  the  amount  of 
volatilised  arsenic  is  as  little  as  10  per  cent,  of  the  total 
quantity  of  the  arsenic  which  has  been  there,  and  in 
other  cases  it  has  been  as  high  as  30  or  35  per  cent. 
That  entirely  depends  upon  the  nature  of  the  ash.  If 
the  ash  is  highly  ferruginous  the  proportion  retained 
is  very  considerably  greater. 

11702.  Have  you  any  further  information  or  experi- 
ments to  describe  besides  those  we  find  in  the  report  ? — 

Experi-  >;^o^  I  have  nothing  to  say  beyond  what  is  there.  The 

mental  work  ^.gpQj.^  contains  none  of  the  experimental  facts  upon 
"^"th't?'^*'^^'"'  which  the  conclusions  are  drawn.  We  have  tested  this 
^  '®  method,  for  example,  by  adding  known  quantities  of 
arsenical  pyrites  to  fuel.  We  have  mixed  very  small 
and  gradually-increasing  quantities  of  arsenical  pyrites, 
and  we  have  assured  ourselves  that  we  actually  do 
capture  the  arsenic  which  we  have  added  to  the  coal  in 
the  form  of  arsenical  iron  pyrites.  All  facts  of  that 
kind  are  not  given  in  the  report,  which  is  a  mere  sum- 
mary of  the  conclusions  at  which  we  have  arrived. 
Nor  does  the  report  indicate  the  large  amount  of  ex- 
l)erimental  work  which  has  been  done.  It  has  involved 
in  the  aggregate  thousands  of  determinations. 

11703.  The  tests  for  fuel  must  include  an  examina- 
tion of  the  ash  as  well  as  of  the  volatilised  part? — I 
think  it  ought  to,  in  order  that  the  complete  history  of 
the  thing  should  be  known. 

11704.  There  is  no  such  approximate  proportion  be- 
tween the  volatilised  and  the  non-volatised  part  as  to 
allow  you  to  extract  sufiicient  information  merely  from 
examining  one  or  the  other  ? — I  think  not. 

11705.  How  is  the  ash  tested  ?  Is  it  dissolved  in 
suliJhuric  acid? — That  is  described  in  detail  here.  It 
consists  practically  in  dissolving  the  ash  in  strong 
hydrochloric  acid,  to  which  there  is  added  a  small 
quantity  of  bromine.  Oxide  of  iron  which  has  been 
strongly  heated  dissolves  with  very  great  slowness  in  the 
mineral  acids,  but  its  solution  is  very  greatly- 
accelerated  if  there  is  free  chlorine,  or  bromine,  or 
iodine,  or  any  free  halogen.  In  fact,  as  a  matter  of 
practice,  the  only  way  in  which  the  iron  does  dissolve 
is  by  the  formation  of  the  free  halogen  from  the  acid, 
and  so,  to  accelerate  the  solution,  we  add  a  small 
quantity  of  bromine  to  it,  and  in  that  way,  in  the  course 
of  a  very  short  time,  we  get  the  ash  into  solution. 

11706.  {Sir  William  Clmrch.)  Is  it  not  the  case  that 
the  colour  of  these  standard  mirrors  fades  by  the  action 
of  light  ? — That  is  said  to  be  so,  but  I  have  no  absolute 
experience  about  it.  Of  course,  as  a  matter  of  practice, 
we  keep  them  in  the  dark. 

11707.  At  all  events,  they  do  not  fade  sufiiciently 
raj)idly  for  it  to  be  a  source  of  error  ? — I  do  not  think 
so  to  any  considerable  extent.  The  greater  number  of 
these  standards  I  have  brought  with  me  were  made  15 
or  18  months  ago,  but  some  of  them  have  been  made 
within  the  last  six  weeks,  and  I  am  unable  to  perceive 
any  substantial  difference  between  those  made  a  few 
weeks  ago  and  those  made  15  or  18  months  ago.  It  is 
tme  they  are  kept  in  this  little  case  in  the  dark. 

11708.  (Chairman.)  Have  you  any  tubes  that  have 
been  kept  for  years  ? — Yes. 

11709.  And  they  do  not  seem  to  show  any  signs  of 
fading?— No,  but  they  have  been  kept  mainly  in  the 
dark.    There  are  here  a  great  many  tubes  which  have 
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been  obtained  in  the  course  of  our  ordinary  routine 
work. 

11710.  (Sir  William  Church.)  I  only  wanted  to  know 
whether  there  was  any  likeliliood  of  it  being  a  source  of 
error  to  any  amount  ? — I  do  not  think  so. 

11711.  (Chairman.)  Some  of  these  tubes  have  not  the 
same  metallic  appearance  as  the  other  mirrors  ;  some 
of  them  are  very  black? — When  they  get  very  dense 
they  get  black.  They  are  all  brown  when  we  get 
amounts  such  as  we  have  here,  but  with  an  intense 
deposit  they  get  very  thick  and  metallic-looking. 

11712.  When  it  is  very  thick  and  black  is  it  still 
metallic  arsenic? — Yes,  it  is  arsenium. 

11713.  (-Dr.   Whitelegge.)  In  that  combustion  tube  a  Fuel  test.j 
large  proportion  of  the  arsenic  remains,  and  about  30 
per  cent,  goes  foi-ward  ? — It  may  do. 

11714.  That  which  goes  forward  is  arsenious  oxide, 
is  it  not  ? — ^Yes. 

11715.  Is  any  of  that  which  remains  behind  arsenious 
oxide  not  in  combination  ? — No. 

11716.  It  remains  behind  t>eoause  it  is  in  cotmibdn^tion 
with  som.3t'hing  else  ? — ^Mainly  with  iron  and  the  like. 

11717.  Which  would  make  it  difficult  of  solubility  in  Non-volatili! 
any  ordinary  media? — It  would  not  be  soluble  in  the  arsenic, 
waiter  which  was  used  for  masihing  the  malt. 

11718.  So  that  if  it  were,  in  practice,  by  a  very 
violent  draught,  to  be  carried  forward  and  got  mixed 
with  the  malt,  it  would  still  be  different  in  kind  from 
that  which  was  being  carried  forwaird  in  the  experimen- 
tal tube  ?— Certainly. 

11719.  And  would  not  be  soluble  under  conditions  of 
brewing.  You  regard  that  ab  not  being  harmful  in 
any  practical  sen'se  ? — It  is  not  hai'mf  ul. 

11720.  I  notice  in  tliis  repeat  the  Committee  do  not  Report  does 
attempt  any  statement  of  what  the  standards  shoidd  be  not  recom- 
for  adminisitraitiive  purpioses  t — No.  mend  what 

11721.  They  only  describe  the  tests  by  which  the  ghoiilS 
actual  amount  can  be  judged? — That  is  so.  fixed 

11722.  The  dhadrman  tiouohed  on  that  point  in  the 
questions  he  put.    In  the  table  in  the  report  different  f 
quantities  are  specified  to  be  taken  for  analysis,  are  ■ 
they  not? — Different   quantities   of   the   several  in- 
gredients. 

^  • 

11723.  For  instiance,  one  gramme  of  chemioals,  five  Quantitiesjo 
grammes  of  hops,  caramel,  yeast,  or  other  substances,  ditterent 
10  grammes  of  malt  fuel  or  sulphur,  and  25  cubic  centi-  materials 
metres  of  wort,  beer,  or  other  liquid  ? — Yes.  prescribed 

11724.  What  was  the  underlying  idea  in,  taking  those  testing, 
different  quantities.    Was  it  for  the  convenience  of 
analysis  or  was  it  in  the  proportion  in  which  those  are 

likely  to  be  present  in  beer? — •!  may  explain  shortly 
what  was  the  guiding  j^rinoiple  which  we  adopted.  We 
had  evidence  as  the  result  of  a  large  numlber  of  analyses 
which  we  made  on  beers  which  were  obtained  from  j| 
\arious  parts  of  the  counti-y  that  it  wa.s  possible  by  at-  fl 
tenition  on  the  part  'of  the  brewer  to  secure  purity.    It  M 
was  possible  for  him  to  obtain  beers  which  contained 
arsenic  in  no  greater  amount  than  l-lOOth  grain  per 
gallon.    We  had  many  examples  of  such  beers. 

11725.  In  the  finisihed  beer? — Yes.  Therefore  we 
came  to  the  ccnolusion  there  was  no  reason  why  beer 
should  contain  more  than  1-lOOth  grain  of  aaisenic,  and 
we  devised  a  test,  and  so  arranged  itlie  conditions  of  the 
experiment  tliat  quanitiibies  larger  than  1-lOOth  grain 
should  be  perceptible. 

11726.  In  the  beer?^ — ^Yes,  in  the  beer  and  in  the  wori, 
because  practically,  short  of  the  amounlt  wliich  the  yeast 
vvitihlL-aws  from  the  woct,  you  may  say  that  all  the 
arsenic  which  is  in  the  wort  will  go  into  the  finished  beer. 
As  a  maitter  of  fact,  worts  as  a  rule  probably  contain 
slightly  more  arsenic  than  the  finished  beer,  because 
we  have  learned  that  the  yeast  to  some  extent  secretes 
it,  and  also  the  hops,  wliich  aire  frequently  sulphured. 
When  those  sulphured  'hops  are  boiled  with  the  arseni- 
cated  wort  the  sulphur  combines  with  a  certain  amount 
of  tlie  arsenic,  and  no  doubit  a  small  quamtity  is  with- 
drawn in  that  manner.  We  came  to  the  conclusion  that 
that  was  the  ideal,  so  to  say,  to  which  we  might  strive 
to  attain,  the  ideal  being  really  secoired  for  us  by  the 
efforts  of  brewers  who  had  done  their  best  by  arranging 
their  plant  and  taking  the  very  best  advice  they  could, 
and  improving  their  scrubbing  machinery  as  regards 
malt,  and  paying  attention  to  the  cleanliness  of  their 
vats,  and  doing  what  they  oO'uld  to  prevent  the  possibi- 
lity of  arsenic  occurring.  I  am  referring  to  tlie  action 
of  the  large  brewers  whom  we  knew  had.  taken  these 
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steps,  and  with  whom  we  were  in  touch  in  the  course  of 
this  rnquiiy.  That  practacally  was  what  was  fairly  at- 
tainable by  brewers  with  the  best  appliaiLces,  and  work- 
ing under  the  best  conditions,  and  paying  due  attention 
to  those  conditions.  Therefore,  so  to  speak,  thait  was 
the  working  basis  upon  which  we  started — ^we  arranged 
the  tests  as  regards  their  stringency  so  that  they  should 
capture  any  arsenic  which  was  higher  than  1-lOOth  grain 
per  galJon  of  wort  or  of  beer. 

11727.  Assuming  that  the  whole  of  the  arsenic  going 
into  that  wort  or  beer  came  from  the  jjarticular  in- 
gredient in  question  ? — I  was  going  on  to  say  that  when 
we  had,  so  to  speak,  fixed  oixr  ideal  standard  with  refer- 
ence to  beer,  we  then  had  regard  to  the  amounts  of  the 
particular  ingredients  which  would  be  used  to  make 
that  beer,  and  we  then  took  such  an  amount  of  the 
several  ingredients — the  malt,  glucose,  invert  sugai', 
and  the  other  ingredients — that  by  no  pos.sibility,  sup- 
posing they  jjassed  our  test,  could  an  amount  as  great 
as  1-lOOth  of  a  grain  per  gallon  be  in  the  beer. 

11728.  If  you  are  examining  the  glucose  you  think  of 
a  standard  for  glucose  such  that  if  no  arsenic  is  added 
except  through  glucose  the  limit  would  be  1-lOOth  ? — 
As  regards  glucose,  the  amount  of  glucose  which  ws 
recomn:ended  to  be  tested,  and  on  which  we  based  our 
tests,  was  so  large  that  the  beer  might  be  considered 
as  wholly  derived  from  glucose.  That  is  the  amount 
we  i^rescribed.  If  a  sample  of  glucose  jDasses  our  test 
the  amount  of  arsenic  either  in  the  wort  or  in  the 
finished  beer  is  certainly  less  than  1-lOOth  grain  per 
gallon. 

11729.  I  am  afraid  I  do  not  quite  follow  that.  What 
proportion  is  the  glucose  to  the  beer?  Can  you  give 
me  a  comparative  figure  ? — ^Do  you  mean  what  is  -actuaJlly 
in  use  now. 

11730.  Yes?— Perhaps  25  or  up  to  30  per  cent. 

11731.  Then  if  you  are  ^aiming  at  excluding  anyfliing 
worse  than  1-lOOth  grain  of  ar.senic  from  beer,  how 
would  you  work  that  out  in  terms  of  the  glucose  ?  Would 
you  say  that  the  glucose  being  25  or  30  per  cent.,  you 
must  allow  a  propoi'tionately  severe  test  for  arsenic  in 
it  ? — We  have  enorinously  increased  the  severity  of  the 
test  as  applied  to  glucose,  because  we  prescribe  that 
such  an  amount  of  glucose  should  be  employed  for  the 
test  as  would  be  present  in  25  cubic  centimetreiS  of  beer 
or  wort,  assiiming  that  nothing  else  but  glucose  had 
been  used  to  make  that  wort  or  beer.  We  have  enor- 
mously increased  the  stringency  as  regards  the  test  on 
glucose. 

11732.  Naturally  ;  the  test  on  the  glucose  would  have 
to  be  more  .<*tringent  tlian  the  test  on  the  beer.  But 
supposing,  for  examplo,  that  each  i3f  the  ingredients  of 


a  beer  oame  up  to  the  limit  of  arseoiic  which  you  have 
in  your  mind  for  those  ingredients,  would  that  yield  a 
beer  containing  more  thiani  1-lOOth  grain  per  gallon? — 
No.  By  the  application  of  the  tests  to  the  individuial 
ingredients  of  beer,  assuming  that  those  individual  in- 
gredients passed  these  tests,  by  no  possibility  could  you 
have  as  much  as  l-lOOth  grain  in  the  finished  beer. 

11733.  Even  if  they  all  contributed  as  much  as  your 
tests  allow  1 — Yes. 

11734.  Then  you  have  taken  as  your  basis  a  calcula- 
tion of  thaJt  kind,  and  you  have  not  attempted  to  bring 
down  tlie  exclusion  of  arsenic  to  the  furthest  pos- 
sible point  ?  You  had  regard  to  the  arsenic  in  the 
finished  product  ?i — ^Yes,  we  first  of  all  had  regard  to  the 
arsenic  in  the  finished  product,  ^and  then  we  tried  to 
get  rid  of  the  further  quantity  of  arsenic  by  increasing 
the  stringency  of  the  test  on  the  individual  ingredients. 

11735.  Does  it  not  follow  from  that  that  you 
would  not  think  it  necessary  to  say  that  an  in- 
dividual ingredienjt  must  be  as  free  from  arsenic 
as  practicable  if  it  is  only  a  small  ingredient?  If 
.you  have  regard  to  the  proportion  in  which  it 
would  be  i^resent  in  the  beer,  it  must  follow  that  you 
are  less  severe  upon  the  ingredients  which  are  used 
in  smaller  proportion  ? — No,  that  is  not  so.  As  a 
matter  of  fact,  we  have  no  regard  to  the  proportions  in 
which  some  particular  things  may  be  present.  For  exam- 
ple, if  you  turn  to  the  chemdoals,  there  are  cert^ain  alka- 
line solutions  which  are  used  to  revivify  or  what  is  called 
regenerate  the  beer.  They  are  used  in  very  sm-all  quan- 
tities, but  we  hiave  been  as  stringent  with  them  as  re- 
gards their  purity  as  would  be  the,  case  of  a  substance 
which  is  used  to  a  large  extent  in  beer.  We  have  not 
apportioned  the  degree  of  stringency  to  the  relative  pro- 
portions of  the  quantity  used.  We  thoroughly  discussed 
that.  If  it  is  practicable  for  a  man  to  secure  pnaiotioai 
freedom  from  arsenic  in  such  a  material  as  carbonate  of 
potasl:,  it  is  no  answer  to  us  tliat  because  he  used  such 
a  material  in  only  a  very  small  quaaitity  the  obligation 
to  furnish  that  thing  free  from  arsenic  should  be  less 
stringent  than  in  the  case  of  the  maltster. 

11736.  Then,  subistantially,  these  different  quantities 
are  taken  for  the  convenience  of  chemical  analysis,  are 
they  not? — Partly  that;  but,  of  course,  with  some 
legard,  especially  ^n  the  case  of  glucose  and  other 
things,  to  the  amounts  in  which  they  may  enter  into  the 
composition,  of  the  beer. 

11737.  That  does  come  in  ? — To  a  certain  extent,  of 
course. 

(Professor  Thorpe  here  exhibitetl  and  described  to  the 
other  members  of  the  Commission  the  various  apparatun 
and  mirrors  above  referred  to.) 
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11738.  (Chairman.)  You  have  handed  in  a  statement 
with  regard  to  the  symptoms  met  with  in  industrial 
poisoning  by  arsenic ;  may  we  take  that  as  your  evidence 
on  the  subject? — Yes. 

(Statement  appears  below  at  end  of  witness's  evidence.) 

11739.  Have  you  inquired  into  several  cases  of  arseni- 
cal poisoning  arising  in  the  course'  of  employment? — 
Yes,  a  certain  number ;  but  the  number  reported  is  not 
large. 

11740.  Is  the  Home  Office  informed  of  all  such  caues  ? 
— No ;  I  could  not  say  it  is  informed  of  all.  Medical 
practitioners  are  required  by  Section  73  of  the  Factory 
and  Workshops  Act,  1901,  to  report  cases  occurring  in 
their  practice  if  contracted  in  factories  and  workshops 
to  the  Chief  Inspector  of  Factories,  but  I  cannot  say  that 
the  requirements  of  tlie  section  are  known  to  every 
medical  practitioner  throughout  the  country.  But 
wherever  arsenical  poi.soning  is  common — where,  for 
instance,  there  is  a  factory  in  which  arsenical  prepara- 
tioas  are  made — it  would  be  known. 

11741.  You  consider  the  cases  reported  to-  the  Home 
Office  are  fair  samples  of  the  whole  ? — Yes,  I  do. 

11742.  Will  not  the  cases  which  are  reported  be  rather 
extreme  cases  ?  Will  they  not  probably  be  worse  than 
manjr  cases  which  are  not  reported  ? — That  is  so,  but  the 
medical  practitioner  must  be  the  judge  of  what  arsenical 
poisoning  is,  and  what  stage  it  reaches  before  he 
notifies  it. 

11743.  There  must  be  many  cases  in  which  there  is 
evidence  of  arsenical  poisoning,  but  only  to  a  slight 
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degree  ? — Yes,  evidence  of  the  effects  of  arsenic,  which 
might  not  amount  to  arsenical  poisoning. 

11744.  By  poisoning,  do  you  mean  death  by  poison- 
ing ? — No  ;  symptoms  of  such  severity  as  to  keep  them 
away  from  work.  They  may  have  slight  symptoms  of 
the  effects  of  arsenic  without  being  absent  from  work 
at  all :  in  fact,  the  majority  of  them  would  have  that, 
I  should  say. 

11745.  And  those  would  not  be  reported  ? — No. 

11746.  You  have  seen  cases  that  have  not  been  re- 
ported, and  seen  their  progress  ? — -Yes. 

11747.  Poisoning  by  arseniuretted  hydrogen  i.s  rare,  Arsemu- 
is  it  not  ?-Yes.  "^'^'"^^ 


11748.  But  it  has  occurred,  has  it  not,  in  certain  in- 
stances where  hydrogen  was  being  evolved  during  a 
manufacturing  process  in  which  hydrochloric  acid  was 
used  that  was  highly  arseirical  ? — Yes.  In  a  iiianufaB- 
tory  of  bleaching  powder  there  were  three  cases,  with 
two  ■  deaths ;  in  a  chemical  works  for  making  zinc 
chloride  there  were  13  cases,  with  one  death  ;  and  in  a 
galvanising  iron  works  there  were  seven  eases,  without 
a  fatal  result. 

11749.  Were  those  all  due  to  arseniuretted  hydrogen  ? 
— They  were  believed  to  be  due  to  arseniuretted  hydro- 
gen. The  symptoms  in  the  galvanising  iron  factory  were 
much  slighter  than  in  the  others,  and  the  evidence  was 
not  so  strong  there,  although  the  symptoms  pointod  more 
to  arseniuretted  hydrogen  than  to  anything  else. 

11750.  But  there  was  no  death  in  that  instance?— 
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That  is  60 ;  it  involved  absence  from  work  in  most  of 
the  cases  for  about  three  weeks.  The  cases  were  severe 
to  that  extent. 

11751.  Broadly  speaking,  what  are  the  symptoms  of 
such  poisoning? — The  typical  symptom  is  coppery  jaun- 
dice, which  develops  in  the  course  of  from  24  to  48  hours, 
and  hsemoigloibinuria.. 

11752.  Poisoning  of  that  kind  has  almost  nothing  in 
common  with  the  symptoms  of  chronic  poisoning  due  to 
arsenic  in  beer  ? — There  is  practically  no  resemblance-  at 
all.  Arseniuretted  hydrogen  poisoning  actsi  ^^owerfully 
in  destroying  the  red  blood  cells. 

11753.  Poisoning  among  workers  exposed  to  arsenical 
dust  arises  occasionally,  does  it  not,  in  factories  of 
emerald  green  and  sheep  dips,  and  also  among  men  in 
Cornwall  who  roast  arsenical  ore  to  obtain  arsenic? — ■■ 
Yes ;  the  symptoms  in  all  those  cases  are  very  much 
alike — irritation  of  the  skin  and  mucous  membranes, 
witliout,  as  a  rule,  symptoms  of  paralysis  or  neuritis 
They  are  local  symptoms. 

11754.  The  symptoms  are  not  felt  acutely,  and  there 
I  is  not  much  pain  ? — No  ;  it  causes  very  considerable  dis- 
i  comfort,  but  it  does  not  undermine  the  health  in  the 
!                    same  way,  for  ins'tance,  that  persons  exposed  to  saJts 

of  lead  suffer. 

11755.  Wlien  the  sufferer  gets  oy&t  the  attack  is  he 
the  worse  for  it,  or  does  he  get  quite  well  again? — He 
gets  quite  well. 

11756.  There  is  nothing  cumulative  in  the  system?. — ■ 
Nothing,  as  far  as  we  can  judge,  except  that  they  do  get 
pigmentation  of  the  skin  undoubtedly.  This  is  the 
notification  received  of  a  case  from  an  emerald  green 
works  only  three  weeks  ago.    {Document  handed  in.) 

11757.  What  is  emerald  green? — Aceto-arsenite  of 
copper. 

11758.  It  is  not  the  same  as  Scheele's  green  P — think 
it  is.  The  paper  I  have  handed  in  is  quite  typical 
of  the  cases  notified  from  these  emerald  green  works,  but 
it  is  more  severe  than  many  of  them. 

11759.  How  does  the  poison  obtain  access  to  the 
workmen — from  dust? — Yes,  from  very  fine  dust  indeed. 

11760.  From  inhaling  dust  ?— From  the  dust  alighting 
on  the  skin,  and  also  from  such  dust  as  gets  on  the 
fingers  being  rubbed  on  the  face  and  other  parts. 

11761.  Is  an  abrasion  injurious? — I  should  say  that 
it  is.  I  think  the  dust  generally  lodges  in  a  crack,  and 
there  acts  as  an  escharotic.  The  eczema  is  most  promi- 
nent round  the  comers  of  the  nose,  the  ears,  the  eyes, 
and  the  mouth. 

.   .  11762.  Can  you  suggest  any  reason  for  the  difference 

Arsenic  m      ^^^^     presented  between  this  poisoning  and  the  poison- 
ing  from  arsenicated  beer? — Except  that  in  beer  the 
Easolubie        arsenic  would  be  in  solution. 

11763.  The  substances  that  you  speak  of  in  the  dust 
are  not  commonly  called  soluble? — I  should  say  not. 

11764.  Is  emerald  green  soluble  ? — I  do  not  quite 
know  what  the  solubility  of  it  is.  It  dissolves  entirely 
in  an  excess  of  alkali  and  in  acids. 

11765.  But  not  in  pure  water  ? — I  should  say  not. 

11766.  Can  you  say,  approximately,  how  many  works 
there  are  where  emerald  or  Paris  green  and  sheep- 
dips  are  made  ? — There  are  about  three  factories  in  which 
emerald  green  is  made  on  any  scale,  and  perhaps  10 
in  which  sheep-dip  is  made. 

11767.  What  is  emerald  green  used  for  chiefly  ? — A.» 
an  insecticide. 

11768.  Not  for  a  pigment  ? — To  some  extent,  but  far 
more  largely  as  an  insecticide.  I  do  not  think  it  is  used 
in  the  manufacture  of  wall  paper  now. 

Arsenic  in         11769.  These  two  wax:  tapers  {-produced)  are  said  to 
^reen  tapers,  contain  5'32  per  cent,    of    arsenious   acid,  of  white 
arsenic.    Do  you  think  these  are  made  with  emerald 
green? — I  should  think  it  is  quite  likely. 

11770.  Is  emerald  green  used  in  ordinary  green  wax 
tapers  r — I  was  not  aware  that  it  was. 

11771.  There  is  a  prodigious  proportion  of  arsenic  in 
these  wax  tapers? — -Yes. 

11772.  These  tapers  have  been  sent  by  an  excellent 
chemist  (Mr.  William  Thomson,  of  the  Royal  Institution 
Laboratory,  Manchester),  who  says  that  the  quantity  of 
arsenic  tri-oxdde  in  each  has  been  tested,  and  that  he  has 
found  it  to  amount  to  5-32  per  cent,  of  the  whole  weight 
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of  the  tapers  ? — It  is  used  to  some  extent  as  a  pigment 
still. 

11773.  These  tapers  would  be  very  dangerous  things 
on  a  Christmas  tree,  or  anything  of  that  kind;  a  great 
deal  would  get  into  the  air  if  they  were  burned  — Ye.s. 

11774.  Is  there  any  evidence  that  heavy  drinkers  are 
more  affected  than  other  workers  by  industrial  arseni- 
cal poisoning  ? — None  whatever,  I  should  say  ;  I  have 
no  evidence  on  that  point. 

11775.  I  notice  you  state  "Emerald  or  Paris  green.'' 
Is  that  the  same  thing  ? — I  believe  it  is  exactly  the  same 
thing. 

11776.  You  do  not  know  what  substances  are  now 
coloured  with  emerald  green? — No,  beyond  that  it  is 
used  as  a  pigment.  I  have  seen  it  used  in  railway 
wagon  works  for  painting  crests,  and  I  have  seen  it  used 
at  Woolwich  Arsenal  in  painting. 

11777.  And  in  paint  shops  is  emerald  green  used  as 
a  pigment? — They  make  a  little  of  it. 

11778.  Does  sheep-dip  contain  arsenious  acid  ? — Yes, 
arsenic  sulphide  and  free  arsenious  acid. 

11779.  Can  you  say  whether  the  workmen  suffer  more 
in  making  sheep-diiJ  or  in  making  emerald  green? — 
Much  greater  in  emerald  green,  I  should  say.    In  the 
manufacture    of  sheep-dip    a  peculiar    condition    of  Perforation 
erosion  of  the  septum  of  the  nose  is  brought  about.      of  nasal 

11780.  I  see  you  say  that  the  men  do  not  know  that  ^®P*'^'^- 
they  have  had  perforation? — All  do  not  know.  The 
perforation  is  similar  to  that  found  very  commonly 
among  men  working  in  factories  where  bi-chromate  of 
potash  is  paioked. 

11781.  Does  bi-chromate  of  potash  act  as  a  poison 
similar  to  arsenic  ? — It  does,  very  largely,  in  the  same 
way,  creating  sores  on  the  slcin,  especially  where  the  bi- 
chromate gets  into  cracks  or  folds  in  the  skin. 

11782.  Those  perforations  will  cause  permanent  de- 
struction of  that  part?— Quite,  but  it  is  limited.  It 
does  not  involve  the  whole  of  the  septum  of  the  nose, 
so  that  there  is  not  much  disfiguration  in  the  cases 
where  it  has  occurred. 

11783.  Have  you  personally  examined  into  the  state 
of  health  of  men  employed  in  roasting  arsenical  ore 
to  recover  arsenic  ? — Superficially  only. 

11784.  Has  this  ever  been  made  the  subject  of  ex- 
pert medical  inquiry? — Not  of  expert  medical  inquiry, 
but  the  conditions  of  work  have  been  carefully  gone  into 
in  a  report  by  Mr.  Gould,  the  late  Deputy  Chief  In- 
spector of  factories,  and  Mr.  Martin,  one  of  the 
Inspectors  of  Mines. 

11785.  Where   are   the  arsenic  mines  chiefly? — In 
Cornwall. 

11786.  Is  it  got  from  pitch-blende  ? — I  think  the  ore 
there  is  called  mundic. 

11787.  {Sir  William  Hart  Dyke.)  This  small  schedule 
that  you  have  given  us  in  your  precis  of  cases  covers 
the  three  years,  1900,  1901,  and  1902  ;  have  you  ex- 
tracted that  from  the  Home  Office  report  ? — Yes  ;  they 
are  summarised  every  year  by  myself  in  my  annual 
report  to  the  Chief  Inspector. 

11788.  What  is  the  scope  of  this  schedule? — It  re- 
presents the  cases  which  have  been  reported  under 
Section  73  of  the  Factory  and  Workshop  Act. 

11789.  Throughout  England  and  Wales  ?— Through- 
out the  whole  of  the  United  Kingdom. 

11790.  These  are  the  total  cases  that  have  come  under 
your  cognisance? — Yes. 

11791.  I  see  that  in  1900  there  were  14  cases  in 
chemical  works  and  three  deaths,  but  that  in  the  two 
succeeding  years  there  was  not  a  single  case  nor  a 
single  death.  Can  you  explain  that? — The  whole  of 
these  cases  occurred  in  two  chemical  works,  and  they 
were  all  due  to  the  same  cause — the  evolution  of  arseni- 
uretted hydrogen  in  the  vat  affecting  a  group  of  men 
all  working  together. 

11792.  Was  that  due  to  any  carelessness  on  the  part  Arseniu- 
of  those  conducting  the  works,  or  was  it  the  result  of  retted 

a  new  process  ? — In  the  factory  where  tliere  were  ten  hydrogen 
cases,  they  were  pouring  rather  impure  hydrochloric  poisoning' 
acid  on  to  zinc  in  a  large  open  vat  in  the  open  air,  in 
order  that  the  fumes  might  get  away  completely,  bat 
in  order  to  protect  the  men  against  rain  and  bad 
weather  they  had  put  a  little  lean-to  roof  close  by  for 
them   to  take  shelter  under,  and  on  the  particular 
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day  ill  question — it  was  a  sultry  day — the  lean-to  roof 
seems  to  have  caught  the  fumes  and  kept  them  there, 
and  the  men  who  were  working  anywhere  near  that 
shelter  suffered. 

11793.  It  was  an  accidental  circumstance,  then, 
owing  to  this  lean-to  roof  being  put  up  ? — Very  largely. 
It  would  have  been  possible  for  the  firm  before  that 
to  have  made  arrangements  for  carrying  9,way  the 
fumes  into  a  tall  chimney. 

11794.  Do  you  consider  that  the  present  niacliinery 
of  inspection 'at  the  Home  Ofi&ce  is  sufficient  to  safe- 
guard these  workers  in  factories  and  elsewhere  ? — I 
should  say  so. 

11795.  There  is  no  evidence  before  your  mind  at  this 
moment  that  would  lead  you  to  advocate  any  amend- 
ment of  the  law,  and  any  further  protection  than  that 
now  afforded? — No,  I  should  say  not. 

11796.  (Sir  William  Church.)  Can  you  tell  me 
whether  emerald  green  and  Paris  green  are  the  same? 
I  thought  they  were  distinct?— I  believe  they  are  the 
same,  but  I  could  not  be  positive  on  the  point. 

11797.  What  number  of  men  do  you  think  are  em- 
ployed in  the  colour  industry  where  arsenical  pig- 
ments are  made?— I  should  not  think  there  are  more 
than  two  to  three  hundred. 

11798.  In  London  ?--In  the  whole  of  England. 
There  are  not  more  than  two  or  three  hundred  comin^ 
into  contact  with  these  arsenical  colours.  In  this  par- 
ticular factory,  where  most  of  the  cases  have  occurred, 
the  work  is  so  arranged  that  the  men  do  not  come  into 
contact  with  the  emerald  green  more  frequently  tlum 
for  one  day  once  or  twice  a  week. 

11799.  (Chairman.)  Where  are  those  factories? — 
Tliis  particular  factory  is  in  the  north  of  London. 

11800.  Is  emerald  green  sold  as  a  finished  product, 
as  a  powder? — Yes,  to  be  mixed  with  oil  for  paint,  or, 
I  suppose,  to  be  mixed  with  water  and  sprayed  on  lo 
the  roots  of  trees. 

11801.  (Sir  William  Church.)  Assuming  that  it  is  the 
same  as  Paris  green,  it  is  really  made  for  an  insecti- 
cide ? — Yes,  I  beliei-e  great  quantities  of  it  are  exported 
to  America  for  destroying  the  Colorado  beetle. 

11802.  There  is  a  great  deal  used  in  England,  too, 
in  fruit  gardens,  for  dressing  apple  and  other  fruit 
trees  ? — Yes,  that  is  so. 

11803.  I  see  th.at  very  few  of  these  workers  suffer 
from  the  ordinary  effects  of  arsenic,  such  as  diarrhoea  ? 
— Very  few. 

11804.  Or  abdominal  pain  ? — I  think  that  is  probably 
to  be  accounted  for  by  the  alternation  of  work — that  it 
is  consirlered  so  unpleasant  in  its  effects  that  they  do 
not  work  at  it  for  many  days  together. 

11805.  What  are  they  working  at  m  the  interval  ? — 
They  are  packing  other  jjowders  and  paints. 

11806.  Lead  paints  ? — Sometimes. 

11807.  Have  you  personal  experience  of  the  arsenic 
workers  in  Cornwall? — I  have  visited  there  once. 

11808.  With  regard  to  these  eczematous  eruptions 
that  occur  in  paint  workers,  are  they  similar  to  the 
oneis  in  Cornwall,  are  they  of  the  acute  form? — Just  the 
same.  The  only  thing  is  that  in  Cornwall  the  workers 
seem  to  get  a  larger  local  ulcer  than  they  do  in  these 
paint  and  colour  works,  but  I  do  not  suj)pose  the  powder 
is  so  fine. 

11809.  I  see  that  in  the  list  you  have  given  only  one 
amongst  25  is  stated  to  have  had  pigmentation,  and 
that  person  had  no  other  symptom  whatever  ? — -Yes. 

11810.  How  do  you  know  what  the  ciiaracter  of  it 
was  ? — ^I  remember  distinctly  that  it  waiS  round  the  eyes 
very  markedly  in  that  particular  case.  It  was  the  case 
of  a  woman  who  had  been  a  forewoman  at  the  works 
for  several  years. 

11811.  But  pigmentation  round  the  eye  in  a  woman 
is  a  very  common  thing? — Yes,  coupled  with  anaemia. 

11812.  With  or  without  anaemia,  but  especially  witli 
anaemia.    Piorientation  from  poisoning  through  beer 

is  so  very  marked  and  quite  different  from  the  pigmen- 
tation that  you  get  in  other  cases? — I  was  examining 
these  people  more  with  a  view  to  seeing  the  eczematous 
condition,  and  I  was  not  paying  very  much  attention  to 
pigmentation  then,  but  it  was  sufficiently  great  in  her 
case  to  specially  draw  attention  to  it. 

11813.  It  may  not.  have  been  arsenical  1 — It  may  not. 


11814.  Apparently  none  of  the  others  had  marke  I  />/■.  Thornns 
pigmentation.    There  is  nothing  said  about  pigmeiita-    M ■  J-'  ffgf- 
tion  in  this  report  in  regard  to  Cornwall  1- — No.   
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11815.  Any  more  than  there  is  of  neuritis  ? — But  if  "   i  

you  look  at  the  symptoms  in  these  sheep-dip  cases  you  no  evidence 
will  see  that  lalmosit  everyone  had  very  marked  pig-  as  to  pigmen- 
mentation,  anid  I  thbik  it  is  quite  likely  thail:  if  one's  tation  or 
attention  had  been  more  specially  directed  to  the  point  neuritis 

of  pigmentation  one  would  have  got  evidence.  among  them. 

11816.  One  would  have  expeot-ed  that  in  these  people  .  '-i 
who  handle  it  keratosis  would  happen? — Yes. 

11817.  That  does  not  seem  to  be  mentioned  in  either  * 
rejDort? — Do  you  think  it  would  after  employment  for 

only  six  weeks?  The  duration  of  emplojTiient  of  these 
women  is  put  down  here,  and  it  is  very  short.  You 
must  remember  that  the  article  is  only  made  during 
the  six  winter  months.    It  is  never  made  in  the  summer. 

11818.  (Chairman.)  Are  these  oases  chiefly  women  ? — ■' 
Those  you  are  looking  at  are  all  women,  but  in  the  re- 
port I  have  handed  in  to-day  they  are  mostly  mi  n. 

11819.  (Sir  William,  Church.)  Do  you  get  any  cases 
of  arseniuretted  hydrogen  poisoning? — We  haw  had 
no  cases  this  year. 

11820.  I  suppose  they  are  all  quite  exceijtional  ? — 
Yes.  The  symptoms  are  so  little  known  that  it  is  quite 
likely  a  case  or  two  occurs  which  we  do  not  hear  of. 

11821.  (Chnlrman.)  "Wliy  does  the  manufacture  only 
take  place  in  the  winter  months  ? — Because  the  demand 
for  it  is  not  sufficiently  great  to  make  it  necessary 
to  manufacture  it  all  the  year  round. 

11822.  (Br.  Whitplegge.)  You  do  not  think  pig- 
mentation is  a  local  result? — No,  not  at  all. 

11823.  You  take  that  as  a  constitutional  effect  of  the 
arsenic  1 — Yes. 

11824.  From  what  we  have  heard,  the  keratosis  comes 
on  rather  late — it  is  a  late  manifestation  of  peripheral 
neuritis.  You  have  not  seen  or  heard  mucli  of  peri- 
pheral neuritis  in  arsenic  workers  ? — ^No. 

11825.  You  cannot  tell  us  anything  about  the  ar-enic 
affection  of  workers  in  mimes  ? — No. 

11826.  It  would  be  outside  your  offioiial  pr  jvince  ? 
You  have  not  heard  of  it  ? — I  have  heard  of  tlie  severity 
of  bronchitis  amongst  the  Cornish  miners. 

11827.  All  the  oases  reported  under  the  Factory  Act 
would  come  to  your  knowledge  ? — Yes. 

11828.  You  were  saying  that  some  cases  would  b  ■  so  (j;a,.ses  re- 
slight  as  not  to  be  brought  to  light  in  that  way,  and  j,u,-ted  to 
that  they  would  not  prevent  a  man  going  on  with  his  Home  Office 
work.    But  that  would  not  affeit  the  reportability  of 

the  cases,  would  it?  It  is  not  like  the  reportability  of 
an  accident,  which  depends  on  absence  from  work? — 
No,  it  depends  entirely  on  the  view  taken  by  the  medical 
practitioner. 

11829.  It  depends  on  whether  it  impresses  the  ]n'ac- 
titioner  as  being  of  sufficient  importanc-e  to  be  called 
arsenical  poisoning  ?■ — Yes.  > 

11830.  But  arsenical  jjoisonin^,  liowever  slight,  and 
even  if  it  did  not  require  absence  from  work,  -would  still 
be  reportable? — Yes,  if  the  medical  practitioner  believed 
that  it  was  so. 

11831.  Without  any  condition  as  to  the  absence  from 
work? — Yes.  But  at  the  same  time  I  must  say  that  of 
the  men  examined  at  the  sheep-dip  works,  with  one  «x- 
ception,  none  were  reportable  cas-es. 

11832.  Why?' — ^Because  I  do'  not  think  tlrat  they  con- 
stitute arsenical  poisoning.  In  niy  opinion  they  would 
not  be  so. 

11833.  I  only  wam;t  to  make  it  clear  that  we  are  not 
to  understand  that  absence  from  work  is  essential  for- 
reporting  arsenical  poisoning  ? — No. 

11834.  Do  you  know  anything  as  to  tlie  condition  of 
the  hair  in  these  cases  ?  We  have  had  some  interest- 
ing evidence — I  do  not  know  how  far  it  has  been 
published — as  to  the  finding  of  arsenic  in  the  hair  of 
persons  constitutionally  affected  by  it? — I  thouglit  of 
getting  some  hair,  but  it  seemed  to  me  that  it  would 
be  difficult,  in  view  of  the  very  fiine  powdery  state  of 
both  the  sheep-dip  and  the  emerald  greeu,  to  get  it  out 
of  the  hair. 

11835.  Still,  it  would  be  interesting,  as  showing  the 
constitutional  effect  ? — Yes. 

11836.  It  is  a  fact,  is  it  not,  that  this  requirement  of 
notification  of  arsenical  poisoning  has  been  in  force  since 
1895  ?— Yes. 

U 
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11357.  _But  tliat  prior  to  the  dates  given  here — I  think 
the  Fsi'st  is  1900 — the  statistics  were  not  as  well  orga- 
nised as  thcj'  have  been  later  under  your  charge  ? — That 
is  sex  There  was  only  one  case  which  was  known  to 
h37e  occurred  before. 

11838.  You  have  right  of  entry  to  all  factories  and 
worksliops,  have  you  not? — Yes. 

11839.  Do  3'ou  meet  with  any  difficulty — is  your  righi 
challenged  1 — No. 

11340.  Do  you  have  to  go  to  places  where  you  tia^^e 


not  any  statutory  power  of  entry  ] — ^Such,  for  instance, 
as  warehouses. 

11841.  They  would  come  under  the  Act,  and  you 
would  have  power  of  entry  there  1  Take  industries  car- 
ried on  at  home  ? — Yes,  I  have  visited  some  of  those. 

11842.  Have  you  fouaid  anj'  difficulty  in  gaining  ad- 
inissioh  tliere  ?— No,  but  I  have  had  to  show  my  autho- 
l  ity  on  one  or  two  occasions^ 

11843.  You  have  to  prove  that  you  are  a  Government 
official,  and  then  there  is  no  difficulty? — Yes. 


Dr.  Thoma 
M.  Legg$. 

'2.1  Mar.  1»03 


The  following  is  the  Statement  hamied  in  hi/  Dr.  Ltgge. 
SYMPTOMS  MET  WITH  IX  INDUSTRIAL  PJISUNINU  BY  AUSENKJ 


The  Chief  Inspector  of  Factories  receives  informa- 
tion of  cases  of  arsenical  poisoning  in  accordance  with 
the  requirement  of  section  73  of  the  Factory  and  \^'ork- 
shop  Act,  1901,  which  is  as  follows  :  — 

"  Every  medical  practitioner  attending  on  or  called 
in  to  visit  a  patient  whom  he  believes  to  be  suffering 
from  lead,  phosphorous,  ai.-en.cal,  or  mercurial  poison- 
ing, or  anthrax,  contracted  in  any  factory  or  workshop, 
shall  (unless  the  notice  required  by  tliis  sub-section 
has  been  previously  sent)  send  to  the  Chief  Inspector 
of  Factories  at  the  Home  Office,  London,  a  notice 
stating  the  name  and  full  postal  address  of  the 
patient  and  the  disease  from  which,  in  the  opinion 
of  the  medical  practitioner,  the  patient  is  suffering, 
and  shall  be  entitled,  in  respect  of  every  notice  sent 
in  pursuance  of  this  section,  to  a  fee  of  two  shillings 
and  sixpence,  to  be  paid  as  part  of  the  expenses 
incurred  by  the  Secretary  of  State  in  the  execution  of 
this  Act. 

■'  Written  notice  of  every  ease  of  lead,  phosphorous, 
or  arsenical,  or  mercurial  poisoning,  or  anthrax, 
occurring  in  a  factory  or  workshop,  shall  forthwith 
be  sent  to  the  in.spector,  and  to  the  certifying  surgeon 


for,  the  district ;  and  the  provisions  of  this  Act,  with 
respect  to  accidents,  shall  apply  to  any  such  case- 
in like  manner  as  to  any  such  accident  as  is  men- 
tioned in  those  provisions." 

The  notiticationis  tlius  received  cannot  represent  all 
the  cases  which  occur — they  are  samples  distributed  over 
various  industries,  and  are  useful  in  suggesting  lines  of 
inquiry,  and  indicating  the  direction  in  which  remedial 
measures  are  necessary. 

The  requirement  of  the  section  quoted,  which  dates 
from  the  Factory  and  Workshop  Act  of  1895,  is  still 
not  universally  known  to  medical  practitioners,  as 
industrial  poisoning  of  the  kinds  specified  is  usually 
an  accident  in  tlieir  professional  life,  and  not  likv 
scarlet  fever,  etc.,  an  incident.  No  absolute  definition 
of  arsenical  poisoning  is  possible,  and  each  practitioner 
in  reporting  what  he  believes  arsenical  poisoning  to 
be  must  form  his  own  standard. 

One  case  only  of  arsenical  poisoning  was  reported 
between  the  years  1895-1899,  viz.,  in  the  manufacture 
of  paints  and  colours  in  1895.  The  number  since  then 
has  been  as  follows  : — • 


00. 

190L 

190-2. 

Cases. 

Deaths. 

Ca 
M. 

-es.  Deaths. 

Cases. 

De;. 

ths. 

M. 

F. 

M. 

F. 

F.  M. 

F. 

M.  F. 

M. 

F. 

Faints  and  Colours  .... 

6 

4 

1 

Cheinici^l  Works  

14 

3 

Galvanising    -----  - 

- 

Pajter  Hanger  

1 

Brass  Polishei-  

1 

Flowers 

1 

t'o[)j>er  Extrac;  ion        .       .       .  . 

I 

I  have  little  doubt  that  the  cases  reported  in  a  paper- 
hanger  and  brass-polisher  were  not  due  to  their  em- 
ployment, but  were  probably  due  to  arsenic  in  beer. 
No  arsenic  was  found  on  analysis  either  in  the  wall- 
paper, which  the  man  had  been  chiefly  engaged  in  hang- 
iixg,  &r  in  the  composition  used  in  the  brass-polishing. 
In  the  latter  case,  which  occurred  in  Birmingham,  in 
June,  1900,  the  certifying  surgeon  definitely  stated  his 
opimon  that  the  symptoms  were  due  to  alcoholism. 

Industrial  arsenical  poisoning  usually  occurs  in  two 
forms :  (1)  from  the  inhalation  of  arseiiiuretted 
hydrogen  gas,  and  (2)  from  inhalation  of,  or  contact 
with,  the  dust  of  salts  of  arsenic.  In  the  latter  case 
there  is  direct  manipulation  of  the  salts,  while  in  the 
former  the  toxic  arsenical  agent  is  present  as  an  im- 
purity in  the  substances  used  for  one  purpose  or  an- 
other, and  the  workman  is,  therefore,  usually  quite 
ignorant  of  its  presence. 

The  symptoms  from  th»se  two  sources  bear  no  re- 
semblance to  one  another.  The  first  exerts  a  destruc- 
tive influence  upon  the  red  blood  corpuscles,  the  second 
acts  as  a  local  irritant,  or  escharotic  on  the  skin  and 
mucous  membrane.  Neither  gives  rise  as  a  general  rule 
to  neoiritis  or  paralj'sis. 


(1).  AnSEXITJRETTZD    HYDROGEN  POISONIXG. 

The  cases  which  have  come  under  my  notice  number 
20,  with  three  deaths— 13  in  1899  and  seven  in  1900. 
Tlie  source  of  the  poisoning  in  each  case  was  believed 
to  be  impure  hydrochloric  acid. 

The  cases  occurred  in  three  works  (a)  in  the  manu- 
facture of  bleaching  powder  (three  cases  with  two 
deaths),  (6)  in  the  manufacture  of  zinc  chloride  (13 
cases  with  one  death),  and  (c)  in  galvanising  iron  (seven 
cases  without  fatal  issue). 

In  addition  to  these  whicli  may  be  said,  strictly 
speaking,  to  have  been  oontractecl  in  fnctoric  ind 
workshops,  mention  should  be  made  of  the  following, 
recorded  by  Layet*  :  — 

(i.)  Nine  persons  (1876)  engaged  in  a  silver  mine  in 
pouring  hydrochloric  acid  on  to  argentiferous  zinc  to 
extract  the  silver  were  attacked,  and  three  died. 
Arsenic  was  found  in  all  the  organs  analysed. 

(ii.)  Four  Italians,  vendors  of  coloured  india-rubber 
ballcons  for  children,  after  filling  them  with  hydrogen 
gas,  obtained  from  commercial  sulphuric  acid  and 
common  granulated  zinc,  were  attacked,  and  one  died. 
The  room  in  wliich  they  carried  out  the  operations  is 


i 


*  L'Hygiene  InJi'.strielle,  Paris.  1897,  pp.  493-4S7'. 
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V  Thomas  described  as  having  had  a  cubic  capacity  of  about 
M.  Legge.    700fr. ,  and  to  have  been  ventilated  only  by  a  broken 

  window-pane. 

Mar.  1903.  (-,^5^  Xhe  deaths  of  two  aeronauts  from  the  escape  of 
"  gas  from  balloons. 

Other  sources  of  arseniuretted  hydrogen  poisoning, 
which  have  been  described  by  Layet,  but  of  which  I 
have  no  knowledge,  are  : 

(i.j  The  manufacture  of  aniiine  colours  by  the  action 
of  arsenious  acid,  on  aniline  oil.  I  believe  this  process 
IS  now  discontinued. 

(ii.)  The  manufacture  of  cobalt. 
The  train  of  symptoms  resulting  from  the  inhalation 
of  the  gas  are  characteristic:  — 

In  the  course  of  a  few  hours  there    is  shivering, 
followed  by  weakness,  headache,  vomiting,  rapid  weak 
I  pulse,  and  collapse.    After  some  eight  to  ten  hours,  and 

later,  the  destructive  action  of  the  gas  on  the  red 
blood  cells  shows  itself  in  haemoglobinuria,  and  in 
very  severe  cases  anuria.  After  twenty-four  hours 
jaundice  appears,  and  usually  becomes  of  an  intense 
coppery  hue.  Death  may  occur  within  twenty-four 
hours,  "but  in  the  majority  of  cases  is  delayed  until  the 
lapse  of  a  week  or  more.  Recovery  in  the  mild  cases 
is  slow. 

I  append  particulars  of  the  cases  which  have  come 
under  my  own  notice  (see  pp.  457-566  of  the  Annual 
Report  of  the  Chief  Inspector  of  Factories  for  the  year 
1900,  and  p.  234  of  the  same  for  1901),  and  of  others 
of  whicli  I  have  been  able  to  find  record.  Reference 
is  theit;  made  to  the  work  of  Dr.  Dixon  Mann  and 
Dr.  Gray  Clegg  *  whicli  summarises  mucli  of  our 
knowledge  on  this  subject.  They  describe  in  detail 
the  pathological  changes  observed  in  two  fatal  cases. 

In  discussing  the  nature  of  the  icteric  hue  of  the 
conjunctiva  and  skin  they  conelude  that,  although  the 
rapid  occurrence  of  this  symptom  after  the  appearance 
of  free  haemoglobin  in  the  blood  plasma  gives  support 
to  the  view  that  the  jaundice  is  of  haematogenous 
origin,  the  weiglit  of  evidence  is  in  favour  of  the  liver 
being  concerned  in  the  '•  production  of  jaundice  in  all 
cases,  even  in  those  in  which,  owing  to  destruction  of,  or 
injury  sustained  by,  the  red  coi-puscle,  free  haemo- 
globin is  present  in  the  general  vascular  system." 

Almost  all  the  cases  of  arseniuretted  hydrogen 
poisoning  contracted  in  factories  or  workshops  appear 
to  have  been  due  to  work  which  has  been  carried  on  in 
confined  spaces,  or  under  conditions  in  which  the 
means  for  the  removal  of  the  Liases  evolved  were  inade- 
quate, and  the  remedy,  therefore,  is  obvious. 

(2). — Poisoning  by  Salts  of  Aesenic. 
The  principal  industries  giving  rise  to  lesions  from 
this  source  which  have  come  under  my  notice  are  :  (1) 
The  extraction  of  arsenic :  (2)  the  manufacture  of 
Paris  or  emerald  green  ;  anl,  (3)  the  manufacture  of 
sheep  dip. 

Poisoning  from  the  use  of  Scheele's  green  in  the 
manufacture  of  wall-papers  or  of  artificial  flowers,  is 
not  now  believed  to  occur,  as  other  pigments  have  been 
substituted  for  it.  Other  industries  in  which  arsenious 
acid  is  vised,  and  in  which  injurious  cutaneous  effects 
have  been  noted  (although  I  have  no  personal  know- 
ledge of  them)  are — the  preservation  of  hides  and  skins, 
the  use  of  caustic  potash  and  arsenious  acid  as  a 
'lepilatory  in  tanneries,  and  its  use  in  dye  works. 

(1.)  Tlxtradion  of  Arsenic: — Arsenical  ore  (mundic) 
is  roasted  and  the  arsenic  thus  volatilised  is  deposited 
in  flue,';  from  which  it  is  collected  and  again  roasted  and 
again  deposited  in  flues.  The  white  arsenic  thus 
obtained  is  ground  in  a  covered-in  machine,  and  while 
being  ground  it  is  automatically  packed  in  barrels, 
thus  obviating  dust. 

The  symptoms  among  the  workers  are  eczema,  and 
the  development  of  ulcers  where  the  skin  has  been 
broken.  T  have  no  doubt  that  pigmentation  would  be 
observed  if  looked  for. 

The  precautions  taken  in  addition  to  those  mentioned 
are  the  provision  of  overalls,  respirators  (handker- 
chiefs), washing  accommoiiaTioii.  baths,  and  protec- 
tion of  abraded  surfaces. 

The  subject  of  alleged  injury  to  health,  a^  carried 
on  in  this  industry  in  Devon  and  Cornwall,  has  re- 
centlv  been  made  the  subject  of  iBcjuiry  and  report  by 
Mr.  Gk)uldt.  late  Deputy-Chief  Inspector  of  Factories, 
and  Mr.  Martin,  Inspector  of  Mines. 


(2.)  The  Manufacture  of  Emerald  Green  and  i'u/is  jj,f_  j'konm 
Green: — I  have  seen  the  manufacture    on    any   si-aJe  Ltyyt} 

carried  on  in  one  factory  only.    All  the  reported  cases    | 

(four  in  male  workers  and  seven  in  females)  occuneii  27  Mar.  J'jU: 

there.    The  lesions  are  marked,   but  limited  to  tiie  —  

cutaneous,  catarrhal,  and  gastro-intestinal  types,    in  j 
the  extracts  from  the  Annual  Report  of  the  Chiel'  In-  ; 
spector  of  Factories  for  the  year  1900,  I  give  the  syiiip-  ] 
toms  noted  among  the  female  workers.    The  ma-iu-  ' 
facture  takes  place  only  in  the  winter  months,  Mid 
.ippcars  to  dejiend  largely  on  the  prevalence  of  the 
insect  pests   which  these  insecticides  are  used  to  'les- 
troy. 

The  conditions  of  work  in  this  factory  were  madv  tlie 
subject  of  Home  Office  inquiry  in  1893,  in  consequence 
of  publicity  given  to  the  alleged  injury  caused  to  the 
workers. 

The  process  of  manufacture  consists  essentially  in 
dissolving  sulphate  of  copper  in  water.  To  this  is 
added  a  solution  of  arsenite  of  soda,  made  by  boiling 
arsenious  acid  in  a  solution  of  soda.  Acetic  acid  is 
added  to  this.  The  precipitate  of  emerald  gi-een  so 
formed  is  well-washed  in  water.  Thus  far  the  workers 
run  no  risk,  as  there  is  no  exposure  to  dust.  By 
means  of  cloth  filters  the  water  is  removed,  and  the 
clay-like  mass  is  dried  in  a  stove.  The  dried  material 
is  emptied  into  a  hopper,  in  wdiich  operation  dus'  is 
created  (now  minimised  by  a  fan  drausiht).  Th._> 
colour  is  next  mixed  in  a  revolving  enclosed  cylinder- 
sieve,  and  finally  packed  in  small  cases,  which  ;iri 
placed  under  hoods  connected  with  a  fan  draught. 
The  powder  is  extremely  light  and  fine,  and  "flies'" 
readily. 

Precautionary  measures  adopted  in  processes  in- 
volving exposure  to  arsenical  dust,  in  addition  to  the;' 
fans  (which  are.  of  course,  the  cliief),  are  overall  suits 
and  head  coverings,  respirators,  washing  accommoda- 
tion, and  baths,  alternation  of  employment  (no  man 
being  allowed  to  work  more  than  one  day  in  seven). 
Periodical  medical  examination  onco  a  week  lias  been 
instituted  since  1899. 

(3.)  Manufacture  of  Sheep  Dip: — The  manufacture 
is  carried  on  in  about  ten  factories  and  workshops,  of 
which  I  have  recently  visited  four.  1  append  the  re 
suit  of  the  superficial  examination  of  18  men  employed 
in  the  largest  of  them.  Perforation  of  the  septum 
of  the  nose  had  not  been  mentioned  to  me  in 
any  of  the  factories  visited  as  one  of  the  effects 
of  the  employment.  On  the  condition  of  No.  12  being 
noted,  I  was  informed  that  they  were  the  symptoms  • 
which  would  be  presented  by  nine  out  of  ten  persons- 
on  commencing  work.  None  of  the  men  examined  con- 
fessed to  injury  to  health  from  their  employment. 
Sheep  dip  is  an  arsenite  nf  soda  containing  arsenic 
sul)ihate  and  free  arsenious  acid.  The  process  of 
packing  gives  rise  to  c()nsi(kn"il)le  dust 

Precautionary  measures  taken  are  to  cover  over  the 
grinding  mills  and  sieves.  In  two  factories  the  finely 
sround  material  is  conveyed  to  the  pcwjking  benches 
by  means  of  a  continuous  worm.  Overalls,  head  cover- 
ings, and  respirators  (of  cotton  wool,  and  held 
in  place,  as  shown  in  the  diagram  opposite  p.  41 
in  jVlr.  Gould's  Report)  are  habitually  worn  by  worker.s 
exposed  to  dust.  Washing  accommodation  is  provided, 
and  in  some  factories  baths  also.  Machinery  for 
carrying  out  grinding  and  23acking  automatically  is  to 
be  installed  in  the  principal  factory  shortly.  » 

The  perforation  of  the  septum  of  the  nose  is  simiJa: 
to  that  which  occurs  to  workers  in  bichromate  factories. 
A  portion  only  is  attacked — the  anteric,  Tiud  inferior 
margins  remain  free,  and  thus  rigidity  of  the  pa.rts 
is  maintained  and  deformity  absent.-  Necrosis  of  the 
(^entral  portion  is  accounted  for  by  the  fact  that  tin' 
mucous  membrane  covering  it  is  adherent,  formmg 
the  perichondrium,  and  is  far  less  vascular  tlian  the 
mucous  membrane  lining  the  rest  of  the  nasal  fossae 
It  is  the  seat  of  election  for  the  dust  to  alight  upon, 
and  once  the  mucous  membrane  is  destroyed,  the  blood 
supply  to  the  cartilage  is  cut  off,  and  necrosis  ensues. 
The  morbid  process  is  ushered  in  by  sneezing,  and  the 
ordinary  symptoms  of  nasal  catarrh.  Pain  accom- 
panying it  appears  to  be  very  slight,  and  it  is  certain 
that  many  of  the  men  were  unaware  of  the  perforation. 

Ulcers  on  the  hands,  as  intense  as  those  frequently 
found  among  bichromate  workers,  were  not  observed. 
Workers,  however,  do  require  to  protect  abrasions,  as 
there  is  a  tendency  for  them  to  ulcerate  if  dust  irets 
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to  them.  Occasionally  the  scars  of  such  ulcers  were 
noted — more  commonly,  perhaps,  on  the  hands  of  those 

  engaged  in  the  extraction  of  arsenic  than  in  the  others. 

27  Mar.  1903.     Slight  conjunctivitis   is    common.    The    throat  is 

  markedly  congested,  but  the  symptoms  of  hoarseness 

so  noticeable  in  workers  in  emerald  green  is  much  less 
common  in  those  handling  sheep  dip. 

Pigmentation  was  most  characteristic  around  the 
L  eyes,  and  on  the  temples,  neck,  chest,  and  in  the  arm- 
pits.   It  appears  to  get  less  pronounced  after  many 
years'  work.    AfEections  of  the  nails  and  hair  were  not 
obsen-ed. 


History  of  definite  gastro-intestinal,  or  of  nervous  Dj,  Thorn 
affections  was  not  forthcoming.  jf_  Legg^ 

Arsenious  acid  enters  as  an  ingredient  into  the  com-   . 

position  of  enamels — especially  of  those  used  in  the  27  Mar.  190 

manufacture  of  enamelled   copper  letters.  Several  

analyses  of  these  have  been  made  in  the  Government 
Laboratory,  which  show  that  lead  is  present  to  the 
extent  of  about  40  per  cent.,  and  arsenic  from  5  to  8 
per  cent.  I  have  examined  many  workers  exposed  to 
the  dust,  and  while  evidence  of  lead  absorption  is 
abundant,  I  have  not  had  my  attention  drawn  to  symp- 
toms attributable  to  the  deleterious  action  of  arsenic. 
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TWENTY- NINTH  BAY. 


Friday,  'drd  April  1903. 


At  1,  Chapel  Place. 


1'r.E.SKNT 


The  Right  Hon.  Lord  Kelvin  in  the  Chair. 


The  Eight  H;j;i.  Sir  William  Hart  Dyke.. 
Sir  William  Chuech. 


Professor  Thoepe. 
Dr.  Whitelegge. 


Dr.  Buchanan,  Secretary. 


Sir  Hen-ey  Primhose,  re-called  ;  and  Examined. 


Sir  H. 
Primrose. 


Action  taken 
by  Board  of 
Inland 
Kevenue 
since  former 
evidence. 


Issue  of 
Treasury- 
Order  pro- 
hibiting use 
of  arsenical 
glucose  and 
invert  sugar 
in  prepara- 
tion of  beer. 


11844.  {Ckah  inaii.)  I  believe  we  are  to  have  informa- 
tion from  you  as  to  the  action  taken  by  the  Board  of 
Inland  Revenue  since  the  date  of  your  last  appearasiee 
before  the  Royal  Commission  on  May  ord,  1901  ? — Yes. 
The  next  stage  was  the  issue  of  the  interim  report  of 
the  Goinmissioia,  which  was  presented  in  July,  1901. 
The  last  paragraph  of  your  interim  report,  No.  54,  was 
one  wliich  specially  interested  the  Board  of  Ihland 
Beveiiue.    The  paragraph  says  :  — 

"(34)  To  this  end  we  recommend  that  the  Board 
of  Inland  Revenue  should  possess  and  should  exer- 
cise powers  to  specify  in  detail  individual  ingredients 
of  bear  which  are  liable  from  their  origin  or  mode  of 
preparation  to  be  contaminated  by  arsenic,  to  pre- 
iscrioe  for  every  such  ingredient,  and  for  the  different 
materials  used  in  their  preparation,  an  adequate  test 
which  should  ensure  their  freedom  from  arsenic,  and 
to  prohibit,  luider  penalty,  the  use  in  a  brewery  of 
any  material  which  infringes  the  prescribed  test." 

We  at  once  considered  that.  The  first  thing  which  we 
had  to  determine  was  wlrether  the  Board  of  Inland- 
Revenue  did  or  did  not  possess  the  necessary  powers. 
We  were  advised  that  we  did  not  possess  those  powers, 
and  thereupon  we  wa-ote  to  the  Treasury  drawing  their 
attention  to  this  recommendation,  saying  that  we  con- 
curred in  it,  but  that  as  we  did  not  possess  the  necessary 
powers  legislation  would  be  necessary  in  order  to  enable 
us -to  cany  it  out.  We  suggested  that,  pending  legis- 
lation, which  cei-tainly  could  not  take  place  immedi- 
ately, we  might  be  doing  a  good  deal  towards  getting 
things  in  order,  so  that  when  any  Bill  was  passed  we 
should  have  the  necessary  machinery  in  order  ;  more 
especially  in  regard  to  determining  what  materials 
used  in  the  preparation  of  beer  ought  to  be  scheduled 
for  testing,  and,  fui-ther,  what  the  test  should  be  whicli 
those  scheduled  materials  and  ingredients  should  pass. 
The  Treasury  intimated  their  concurrence  in  that,  but 
said  that  they  wished  to  do  something  immediately, 
seeing  that  legislation  might  be  delayed  for  a  considei- 
able  time,  probably  until  the  presentation  of  the  final 
report  of  the  Commission.  They  informed  us  that 
they  proposed  to  issue  an  Order  under  the  Revenue  Act 
of  1888  prohibiting  the  use  in  brewing  of  glucose  or  of 
invert  sugar  containing  arsenic.  That  Order  was 
issued  in  October,  1901,  and  simply  prohibited  the  use 
in  the  manufacture  and  preparation  for  sale  of  beer  of 
any  elucose  or  invert  sugar  containing  arsenic.  That 
would  give  us  power  to  seize  any  beer  in  which  such 
materials  were  used,  and  impose  a  penalty  of  £50  upon 
any  brewer  who  used  it.  We  drew  the  attention  ot  the 
trade  to  that  Order  in  a  circular  of  NoTembf-r  14tii,  in 


which  we  urged  that,  pending  any  fui'ther  Orders,  they 
sjiould,  at  any  rate,  always  insist  upon  a  warranty  with 
su<  h  articles,  and  we  pointed  out  that  any  brewer  who 
accepted  materials  of  that  class  without  a  warranty 
would  incur  considerable  responsibility.  We  further 
said  that  we  should  exercise  mucli  greater  stringency  in 
sa]3ervision  in  any  case  where  we  knew  that  a  brewer 
I  lid  not  require  that  warranty.  I  have  already  sent 
copies  of  that  circular  and  of  that  Order  to  you,  but  I 
ira  not  quite  sure  whether  they  have  been  printed,  so  I 
will  hand  in  these. 


i ')'oliibition  under  Section  5  of  the  Customs  and  Inland 
Revenue  Act,  1888,  of  the  use  in  Beer  of  certain 
substances. 

Whereas  it  appears  to  the  satisfaction  of  the  Lords 
Commissioners  of  His  Majesty's  Treasury  that  glucose 
containing  arsenic  and  invert  sugar  containing  arsenic 
are  substances  which  are  capable  of  being  used  in  the 
manufacture  and  preparation  for  sale  of  beer,  and  that 
the  said  substances  are  of  a  noxious  and  detrimental 
nature. 

Now  the  said  Lords  Commissioners,  under  the  power 
conferred  ujwn  them  by  Section  5  of  the  Customs  and 
Inland  Revenue  Act,  1888,  do  hereby  prohibit  the  use 
in  the  manufacture  and  preparation  for  sale  of  beer  of 
any  glucose  or  invert  sugar  containing  arsenic. 

Dated  this  10th  day  of  October,  1901. 

N.B. — A  penalty  of  £50  is  imposed  by  the  said  Sec- 
tion for  any  breach  of  this  prohibition. 

W.  H.  FiSHEB. 

H.  T.  Anstruthee. 


Notice  to  Brewers  of  Beer  for  sale,  and  Makers  and 
Vendors  of  Glucose  and  Invert  Sugar. 

=^352-01  E 

Inland  Revenue  OfBce, 
Somerset  House, 
London,  W.C. 

November  14th,  1901. 

The  Commissioners  of  Inland  Revenue  desire  to  in- 
vite the  attention  of  brewers  of  beer  for  sale  and  makers 
and  vendors  of  glucose  and  invert  sugar  to  the  notici 
which  was  published  in  the  "  London  Gazette  "  of  tne 
15th  ultimo,  and  of  which  a  copj-  is  subjoined.    By  this 
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notice  tlie  use  in  the  manufacti^re  and  preparation  for 
sale  of  beer  of  any  glucose  or  invert  sugar  containing 
arsenic  is  prohibited. 

The  Commissioners  are  aware  that  precautionary 
measures  have  already  been  taken  by  brewers  and  by 
makers  of  glucose  and  invert  sugar  in  this  countiy,  and 
they  also  understand  that,  in  many  instances,  the  deli- 
very of  tliese  goods  is  accompanied  by  an  invoice  which 
contains  a  written  warranty  that  they  are  free  from 
arsenic. 

The  Commissioners  hope  that  brewers  will  in  no  case 
accept  delivery  of  glucose  or  invert  sugar  unless  accom- 
panied by  sucii  a  warranty,  and  they  think  it  well  to  in- 
timate that  the  absence  of  such  a  warranty  must  materi- 
ally increase  the  responsibility  of  a  brewer,  and  must 
of  necessity  lead  to  greater  stringency  of  supervision 
■on  the  part  of  the  Board's  officers. 

The  object  of  His  Majesty's  Government  in  causing 
this  notice  to  be  issued  is  to  ensure  as  stringent  pre- 
■cautions  against  the  introduction  of  arsenic  into  beer 
as  are  possible  in  the  present  state  of  the  law,  and  of 
scientific  knowledge  as  represented  by  the  first  report' 
•of  the  Royal  Commission  on  Arsenical  Poisoning. 

In  that  report  the  Royal  Commission  recommended 
'  that  the  Board  of  Inland  Revenue  should  possess  and 
jhould  exercise  powers  to  specify  in  detail  individual, 
.ngredients  of  beer  which  axe  liable,  from  tbeir  origin, 
or  mode  of, preparation,  to  be  contaminated  by  arsenic  ; 
to  pi-ovide  for  every  such  ingredient,  and  for  the  differ- 
ent materials  used  in  their  preparation,  an  adequate 
test  wliich  would  ensure  their  freedom  from  arsenic  ; 
and  to  prohibit,  under  penalty,  the  use  in  a  brewery 
of  any  material  which  infringes  the  prescribed  test "  ; 
and  the  Board  of  Inland  Revenue  take  this  opportunity 
of  informing  you  that  they  are  engaged  in  considering 
the  fuller  measures  that  may  be  necessary  to  carry  out 
these  recommendations,  or  so  much  of  them  as  His 
Majesty's  Government  may  eventually  decide  to  adopt. 

Th?  Board  have  reason  to  believe  that  the  recom- 
mendations of  the  Royal  Commission  will  meet  with 
the  approval  generally  of  the  trades  concerned,  and 
they  trust  they  may  count  on  receiving  from  their 
members  co-operation  and  assistance  in  framing  the 
details  of  iiny  system  that  may  be  devised  for  carrying 
them  into  effect. 

J.  B.  Meers,  Secretary. 

(The  ciipics  were  handed  in.) 

Then  the  next  step  was  to  issue  instructions  to  our 
officers  with  reference  to  this  Order.  Those  instruc- 
tions dealt  with  what  samples  they  were  to  take.  The 
order  was  that  they  were  to  take  one  sample  of  finished 
glucose  and  one  of  invert  sugar  per  month  from  each 
maker  of  these  articles  for  examination  as  to  the  pre- 
sence of  arsenic.  We  liave  power  to  do  that  as  reirards 
glucose.  As  regards  invert  sugar,  I  think  it  lias  co 
be  done,  more  or  less,  with  the  consent  of  the  makers, 
but,  inasmuch  as  invert  sugar- makers  and  glucose- 
makers  are  commonly  one  and  the  same  people,  no 
difficulty  has  arisen  in  that  connection.  Then,  as  re- 
gards brewers,  we  ordered  that  one  sample  a  month  of 
the  glucose  or  invert  sugar  should  be  taken  from  them, 
but  onlj'  from  such  brewers  as  are  known  to  receive  im- 
ported brewing  sugars  without  a  warranty  of  freedom 
from  arsenic.  Having  sampled  freely  at  the  factories, 
we  did  not  consider  it  was  necessary  to  take  so  many 
samples  from  the  brewers,  except  in  the  case  of  im- 
ported sugar,  where  they  did  not  accept  a  warranty. 
Those  samples  have  been  regularly  taken  in  accord- 
ance with  those  orders,  sent  to  the  Governinent  Labora- 
tory, and  there  analysed.  I  hand  in  copies  of  oui  iu- 
structions. 


5352-01  E. 


Circular  to  Supervisors. 


Inland  Revenue, 
Somerset  House, 
London,  W.C. 

November  14th,  1901. 


I'rimrotf, 
Vpril  1903. 


Sir. 


The  B  tard  direct  me  to  acquaint  you  that  they  have 
prepared  a  notice  for  issue  to  brewers  of  beer  for  sale 
and  makers  and  vendors  of  glucose  and  invert  sugar, 
calling  attention  to  the  prohibition  of  the  use  in  the 
manufacture  and  preparation  for  sale  of  beer  of  any 
glucose  or  invert  sugar  containing  arsenic  ;  and  I  am 
to  instruct  you  to  cause  a  copy  of  the  notice  to  be  served 
witliout  delay  upon  every  trader  concerned  in  your 
district. 

The  necessary  supply  of  the  notices  should  be  ob- 
tained from  the  Controller  of  Stamps  and  Stores  by 
application  in  the  usual  manner. 

Further  instructions  as  regards  tlie  taking  of  samples 
will  be  issueil  in  due  course. 

I  am,  Sir, 

Your  obedient  servant, 
J.  B.  Meers,  Secretary. 

Extract  from  Instructions. 
12.  Samples  of  Glucose  and  Invert  Sugar. 
In  connection  with  the  recent  prohibition  of  the  use 
in  the  manufacture  and  preparation  for  sale  of  beer  of 
any  glucose  or  invert  sugar  containing  arsenic,  the 
Board  direct  that  one  sample  of  finished  glucose  and  one 
of  invert  sugar,  per  month,  be  specially  taken  from 
each  maker  of  these  articles,  for  examination  for  the 
I>resence  of  arsenic. 

As  regards  brewers,  it  will  be  sufficient  to  take  (in  j^^^^jpjgg 
addition  to  the  samples  of  materials  at  present  taken  Q^^^j^Jngji 
for  testing  their  brewing  value)  a  sample,  monthly,  of  ^^^^  brewers 
glucose  or  invert  sugar  from  such  brewers  only  as  are  ^ging 
known  to  receive  imported  sugars  without  a  warranty  imported 
of  freedom  from  arsenic.  glucose  if  no 

The  samples  should  be  taken  and  forwarded  to  the  warranty  as 
Government  Laboratory  in  accordance  with  the  regnla-  to  arsenic, 
tions  for  sampling  contained  in  the  general  instruc- 
tions. The  general  label  fonn  77-1  should  be  used,  and 
the  name  of  the  maker  and  the  words  "  To  be  tested 
for  arsenic"  inserted  thereon,  as  well  as  in  the  advice 
letter.  In  the  case  of  samples  sent  from  breweries, 
the  name  of  the  importer  or  merchant,  in  addition  to 
that  o!'  the  bi'ewer,  sihould  be  given. 

11845.  (Sir  WiUian}  Harf  DjiJ^e.)  That  monthly 
taking  of  samples  only  takes  place  in  those  cases  where 
the  material  is  imported  ? — Yes  ;  in  regard  to  breweries, 
we  should  only  take  samples  of  the  imported  '^ugar,  as 
a  rule,  because  we  have  already  sampled  all  th'-  British 
factories,  and,  therefore,  it  did  not  seem  nec  'ssary  to 
take  many  samples  from  the  breweries. 

11846.  But  after  the  issue  of  this  Order  you  have  full 
powers  to  do  so? — Yes,  we  certainly  could  do  so. 

11847.  Your  powers  are  full  enough  in  r^>gard  to 
taking  these  samples  monthly,  when  and  where  you  like 
in  the  breweries? — Yes.  I  will  now  state  the  -  esults  of 
the  sampling  carried  out  in  conformity  with  tlie  above 
orders : — 

(1)  Makers  of  Glucose  and  Invert  Sugar. — Finm  these 
185  samples  of  glucose  and  224  samples  of  invert  8Ugar 
have  been  taken.  Of  the  185  samples  of  glucos  .  92  have 
been  found  free  from  arsenic,  while  93  showfl  traces 
in  no  case  exceeding  l-250th  grain  of  arsenirii*  oxide 
per  lb.  Of  the  invert  sugar,  94  samples  proved  free ; 
127  contained  les.s  than  l-250tli  grain  per  I'l.  ;  while 
three  contained  more.  In  no  case  did  the  nrsenicus 
oxide  exceed  1-lOOth  grain  per  lb. 

(2)  Breweries. — The  number  of  samples  taken,  and  the 
results  of    analysis,   are   shown    in   tabular  form, 
follows  :  — 


Results  of 
sampling. 

at  British 
sugar 
factories  ; 


and  at 
breweries. 


160 


EOYAL  COMMISSION  ON  ARSENICAL  POISONING 


Sir  H. 
Frimrosc. 


TABLE  I. 


.,  Brewing  Materials,  ifcc,  taken  in  the  ordinary  course  of  Revenue  Supervision,  examined  for  Arsenic. 


3  April  1003.  _ 


Natube  of  Material. 

Free 
from  ^Aj'senic. 

Containing  less 
Arsenic  than 
grain  per  lb. 
or 

loo  gi'ain  per 
gallon. 

1 

lieported 
as  containing 

Arsenic 
as  m  lable  11. 

Total. 

137 

169 

22 

328 

Maize  (naked)  ------ 

40 

2 

— 

42 

Rice  (flaked)  ------ 

9 

— 

— 

9 

JVlaltea  VVneat  ------ 

1 

1 

Malt  rlour  ------ 

1 

— 

1 

Flour  -------- 

1 

— 

— 

1 

Linseed     ------  - 

1 

— 

— • 

1 

Uat  Husks 

1 

— 

— 

1 

Malt  Jixtracts  ------ 

8 

3 

— 

i  i 

Yeast  Foods  ------ 

13 

12 

4 

29 

Hops  and  Hop  Extracts     -       -       -  - 

2 

1 

1 

4 

Preservatives  (Regenerators,  &c.) 

6 

6 

4 

16 

Heading  Powders  and  Solutions 

3 

6 

9 

Laramels  and  Colouring  Matter 

47 

15 

3 

65 

Cane  Sugar  ------ 

33 

8 

41 

Tl  ' 

Priming 

Glucose      -       -             .       -       .  - 

17 

12 

29 

168 

130 

2 

300 

Invert  Sugar  and  Saccharum 

52 

65 

117 

Liquid  Glucose  Solutions  -      -      -  - 

92 

57 

- 

149 

Bre^ving  Salts  ------ 

Liquorice  ------- 

X 

1 

2 

2 

1 

3 

Beer  Imjjrover  ------ 

1 

1 

"  Dextrinous  Material "     -       -       -  - 

1 

1 

Beer,  for  Saccharin  ----- 

6 

10 

1 

17 

Beer,  War  Oflice  and  Admiralty 

.  34 

4 

38 

Worts  ------- 

1 

3 

3 

7 

Ginger  Beer  ------ 

1 

1 

2 

Total   -   -  - 

677 

507 

41 

1,225 

'Sir  B. 
Priming, 

3  -\pril 


TABLE  TL 


Samples  reported  as  containing  Arsenic. 


Date  of  Receipt  of  Sample. 


Laboratory 
Number. 


Article. 


Amount  of  Arsenic 
reported. 


22nd  Fel  ruary  1902 
22nd 

3rd  March  „ 
14th  May  „ 
26th  ,, 

11th  June  „ 
18th  „ 

18th    „  ., 

7th  July 

8th  August  „ 
1 5th  „  „ 
20th  November  „ 
21st 

21&t        „  „ 

27th 

27th 

17th  December  „ 
18th 

9th  January  1903 
2nd  February  „ 

14th 

14th 

Uth 

2^1th  July  1902  - 
Svl  January  1903 
31st  „ 
26th 

24th  October  1902 
8th  November  1902 
19th        ..  „ 
17th        „  „ 
21st  Julj  „ 
14th  October  „ 
13th  November  1901 
24th  April  1902 
3rd  December  1902 
'2nd  February  190? 
15th  April  1902  - 
loth  January  1903 
IGth  February  ,. 
March  1902  - 


8,846 
8,849 
9,182 
264 
311 
376 
433 
434 
506 
784 
810 
1,198 
1,212 
1,213 
1,251 
1,252 
1,347 
1,358 
1,421 
1,531 
1,553 
1,554 
1,552 
730 
1,404 
1,524 
1,497 
1,115 
1,156 
1,374 
1,339 
708 
1,079 
6,018 
218 
1.273 
1,530 
9,172 
1,430 
1,589 

8,f;-ii 


Malt 


Malted  wheat 
Malto-peptone 


Peptomide 
Regenerator 


Beer  softening 
Glucose 

Colouring  solution 
Caramel 

Hop  compo. 

Wort 


Beer 


l-80th  grain  per  lb. 

l-80th  „ 

l-125th 

l-166th 

1 -100th 

l-150th 

1 -150th  „ 

l-160th 

l-150th  „ 

l-140th  „ 

l-120th  „ 

1-lOOth  „ 

1-1 20th 

l-120th  „ 

1-1 10th  „ 

l-90th  „ 

l-180th  „ 

1-1 00th  „ 

l-50th  „ 

l-144th  „ 

l-144th  „ 

l-90th 

l-102nd  „ 

l-70th  „ 

l-40th  „ 
l-70th 
1-lOOth 

7-lOth  grain  per  gallon. 

3-lOth 

1-1 1th 

7-lOth  „ 
l-120th  grain  per  lb. 

l-40th  „ 

l-40th  „ 

l-4th  „ 

l-5th  „ 
l-4th 

]  -70th  grain  per  gallon. 

l-36th  „ 

i-3nth 

l-80th 


MINUTES  OF  EVIDENCE. 


IGl 


^  11348.  (Vkairman.)  1  notice  you  liavc  not  confineiY 

i-o'sc.  yourselves  to  taking  samples  merely  of  ghicose  ;  you 
_        have  taken  .samples  of  malt,  maize,  and  rice,  and  other 

1903.  ingredientvs  used  in  brewing? — Yes. 
—         11849.  But  the  Order  of  the  14th  November,  1901, 

mentions  only  glucose  and  invert  sugar?- — ^That  is  so. 
^  j^lgj,      11850.  But  in  virtue  of  this  Order,  you  have  taken 
,f        samples  of  other  ingredients  ? — Yes  ;   because  under 
our  general  pov?ers  we  have  power  to  take  samples  of 
T         any  material  that  is  used  in  brewing.    I  have  handed 
Bnts     in  two  tables.    The  first  table  shows  the  number  of 
samples  taken,  and  classifies  them  according  to  the 
quantity  of  arsenic  found  to  be  present  in  them.  Thoee 
that  have  been  discovered  to  be  entirely  free  from  ar- 
senic are  shown  in  the  first  column,  where  it  will  be  seen 
that  there  are  677  absolutely  free  out  of  a  total  of  1,225. 
Those  in  the  second  column  are  those  which,  though 
not  absolutely  free,  contain  arsenic  in  quantities  less 
than  l-250th  grain  per  lb.,  which  would  be  equivalent 
to  1-lOOth  grain  per  gallon  of  beer.    That  accounts  for 
another  507  of  the  total  of  1,225.    The  third  column, 
which  totals  to  41  altogether,  are  those  samples  in 
which  arsenic  was  found  to  a  greater  extent  than 
l-250th  grain  per  lb.    The  samples  in  the  firstj  which 
ar?   absolutely  free,  and  the   samples  in  the  second 
column  wa  may  regard,  I  think,  as  negligible.  The 
only  interesl"  which  attaches  to  the  table  is  to  the  41 
I  samples  •-.  i'ne  third  column.    Then  Table  2  gives  a 

complet'^   isi^  of  the  41  samples,  with  the  quantities  of 
1  arsenic  found.    It  will  be  seen  that  the  first  20  or  so  are 

all  small.  In  all  the  cases  in  Table  2  where  malt  was 
found  to  contain  arsenic  to  the  quantity  named,  we 
always  drew  the  attention,  of  the  brewers  to  that  fact, 
and  warned  them  that  the  malt  was  not  such  as  ought 
to  be  used.  I  think  in  no  case  have  we  found  any  re- 
luctance on  the  part  of  the  brewers  to  recognise  and 
accept  our  advice — in  fact,  they  have,  as  a  rule,  thanked 
us  for  drawing  their  attention  to  it,  and  I  think  iii 
every  case  we  have  been  satisfied  that  the  malt  ha.-> 
not  been  used  after  they  received  our  notice. 

11851.  I  see  the  greatest  quantity  amounted  to 
l-50th  grain  per  lb.  ? — Yes. 

11852.  How  much  would  that  amount  to  per  gallon 
of  beer  ? — About  l-20th.  That  is  much  the  worst  case. 
I  have  brought  witb  me  a  certain  number  of  papers, 
which  show  exactly  wbat  we  did.  We  drew  the  brewers 
attention  to  this  matter,  and  this  was  their  reply  :  — 

"  We  thank  you  for  your  letter  of  the  16th  inst.,  re 
malt,  and  beg  to  state  we  have  only  Iqr.  6  bushels  of 
that  especial  malt,  which  has  been  sent  to  the  stables 

I  for  horse  food,  and  will  on  no  account  be  used  in 

I  the  brewery." 

R  Probably.  Professor  Thorpe  will  remember  that  in  this 
I  particular  case  the  brewers  sent  samples  to  their  own 
I        chemist,  who  gave  rather  a  different  result. 

I  11853.  (Professor  Thorpe.)  I  do  not  remember  about 

I  the  different  result.    I  know  they  did,  as  a  matter  of 

I  fact,  have  it  analysed  again,  but  I  do  not  quite  know 

I  with  what  result  ? — I  do  not  attach  much  importance 

I  to  it,  because  we  cannot  be  quite  sure  that  the  sample 

I  was  taken  in  the  same  way,  or  that  the  same  qixantity 

I  was  tested. 

I  11854.  (J)r.    Whitelegge.)  Was  the  control  analysis 

I  made  after  the  Government  laboratory  examination  ? — 

I  Yes.    The  report  of  the  brewery  chemist  is  dated  March 

I  3rd,  1903,  whereas  the  laboratory  report  is  dated  the 

I  12th  February,  1903,  so  that  the  brewery  analysis  was 

I  made  nearly  three  weeks  afterwards. 

I  11855.  (Chairman.)  In  the  particular  case,  where  so 

I  much  as  l-50th  grain  of  arsenic  per  lb.  was  found  in 

I  the  malt,  was  the  origin  of  the  malt  traced  1 — No,  not  in 

I  that  case  ;  but  there  are  several  cases  in  which  it  was. 

I  Tn  this  case  they  did  not  mention  where  they  got  the 

I  malt. 

I  11856.  It  was  taken  in  a  brewery  ? — Yes  ;  but  there 

I  is  nothing  said  as  to  where  it  was  obtained.  Then, 

I  immediately   below  the  malt    samples,  we  give  >,he 

I  samples  of  articles,  of  which  many  were  submitted  to 

I  I  us  for  permission  to  use.    Among  them  are  regenera- 

I  I  tors  and  malto-peptones.  The  latter,  I  suppose,  is  a 
f'r"'  yeast  food.  You  will  notice  that  there  are  three  cases 
rj'^;  of  malto-peptones;  in  all  those  cases  we  refused  to 

II  allow  the  material  to  be  used  at  all,  and  none  of  it,  I 
I  I  think,  was  used,  because  they  would  have  to  obtain  oui 
I  I  sanction  to  its  use  before  they  could  use  it.  In  the 
I  I  first  instance,  they  sent  it  up  to  us,  and  we  informed 


them  that  it  was  not  fit  for  use,  and  that  they  niu»t      ^j,,  q 
not  use  it,  so  that  none  of  it,  as  a  matter  of  fact,  wou  '  Primrose. 
^et  into  beer.   ? 

11857.  What  is  malto-peptone,  and  what  is  it  used  ^  April  WX 
for  ? — It  is  used  as  a  yeast  food — I  do  not  know  what  ic 

is  composed  of. 

11858.  Is  it  not  used  in  brewing? — It  is  not  used 
directly  in  brewing. 

11859.  Was  this  sample  taken  in  the  brewery? — Yes, 
all  these  samples  were  taken  in  the  brewery. 

11860.  Did  the  brewers  intend  to  sell  it  for  other 
p  u  iposes  than  brewing  ? — No  ;  they  sent  it  up  to  ui 
with  an  application  to  be  allowed  to  use  it.  I  think  I 
have  the  correspondence  in  one  case,  which  will  show 
you  exactly  how  the  subject  was  dealt  with. 

11861.  (Sir  William  Hart  Dyke.)  With  regard  to  you 
prohibiting  the  use  of  this  malto-peptone,  have  you 
full  powers  to  prohibit  the  use  of  such  an  article  1 — 
Yes  ;  there  are  materials  of  a  kind  that  a  brewer  mav 
only  use  with  our  permission  under  the  ordinary  lav\. 

11862.  (Chairman.)  Was  it  for  the  purpose  of  brew- 
ing that  the  brewers  wished  to  use  the  malto-pej^tone  : 
— ^Yes,  it  was.  Tliis  is  a  schedule  of  the  samples  sent. 
Two  samples  of  malt,  two  samples  of  sugar,  one  sampl, 
of  grain,  and  one  sample  of  malto-pej^tone.  Perhaps 
I'rofessor  Thorpe  knows,  but  I  believe  we  have  sanc- 
tioned the  use  of  the  malto-peptone  in  a  general  wa\. 

11863.  (Professor  Thorpe.)  Yes? — Then  it  is  not  a  new 
thing  ?  When  I  said  that  none  of  these  might  be  used. 
I  should  not  liave  referred  to  malto-peptone  ;  I  was 
thinking  of  the  next  one  on  the  table,  the  peptomide. 
But  in  this  case  they  sent  up  malto-peptone  with  other 
samples,  and  _  we  informed  them  that  they  should  be 
acquainted  with  the  presence  of  arsenic  in  excess  in 
the  malto-peptone,  with  a  view  to  its  immediate  discon- 
tinuance in  use  and  its  removal,  and  the  result  should 
be  stated.    This  is  their  answer  : 

"January  14th.  We  are  obliged  for  your  letter, 
and  have  at  once  communicated  with  the  makers. 
In  the  meantime,  we  have  stopped  using  it.  and  had 
it  all  removed  from  the  brewery  premises." 

11864.  (Sir  William  Haii  Dyke.)  Would  that  prohi-  limited  to 
bition  in  regard  to  this  particular  firm  stay  there,  or  particular 
extend  to  the  trade  generally  ?—^It  would  only  refer  to  »PePi'>'ens. 
this  particular  specimen. 

11865.  Not  to  the  use  of  the  article.  <,'enerally,  in  th^' 
trade?— No. 

(Professor   Thorpe.)  Some  malto-peptones  are  quite 
right. 

(Chairman.)  Wh'at  is  malto-peptone?    Is  it  a  substi- 
tute for  malt? 

(Professor  Thorpe.)  It  is  not  a  substance  actually  used 
in  brewing ;  that  is  to  Say,  in  the  conversion  of  the 
starchy  mat4:er  of  the  grain  to  alcohol ;  it  is  used  merely 
as  a  food  for  the  yeast. 

(Chairman.)  How  much  of  it  would  get  into  the  beer  ? 

(Professor  Thorpe.)  Very  little,  probably  none. 

(Chairman.)  A  small  quantity  would  be  used  in  con- 
nection with  a  large  qtiantity  of  yeast? 

(Professor  Thorpe.)  Yes.  It  consists  mainly  of  soluble 
phosphate  associated  with  nitrogenous  matter. 

(Chairman.)  Has  it  anything  to  do  with  digestion? 
Peptone  is  something  digestive  ? 

(Professor  Thorpe.)  It  is  not  peptone  in  that  sense  : 
it  is  simply  a  name  given  to  the  ingredient  by  the  trade. 

(Chairman.)  What  is  the  substantial  value  of  it  in 
connection  with  yeast  ? 

(Professor  Thorpe.)  It  is  a  sort  of  concentrated  food 
which  is  given  to  the  yeast  to  cause  it  to  grow  anc' 
multiply  more  rapidly  than  it  otherwise  would. 

11866.  (Chairman.)  (To  the  Witness.)  At  all  events, 
the  use  of  these  specimens  was  forbidden? — Yes,  those 
particular  things,  and  in  every  case  they  were  at  once 
removed. 

11867.  I  notice  there  is  another  new  name  here — pep- 
tomide?— I  think  that  is  a  preparation  of  the  same 
kind.  In  tliat  case  we  prohibited  its  use  by  the  brewer, 
and  we  informed  the  maker  also. 

11868.  Can  Professor  Thorpe  tell  us  whether  the  use 
of  thi.'i  malto-peptone  and  peptomide  aie  new-fangled 
methods  in  breweries  ? 

X 


162 


KOVAL  COMMISSION  ON  ARSENICAL  POISONING  : 


SirH. 
Primrose, 

3  April  1903. 
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beer  "  re- 
generator " 


in  "  beer 
softening ' 
3Katerial ; 


in  glucose ; 


in  colouring 
solution : 


{Professor  Thorpe.)  ISo,  they  are  pretty  old  now. 

(Cluiirman.)  But  new  names  have  been  given  to  theui? 

{Piofessor  Thorpe.)  They  are  names  given  to  these 
preparations  of  yeast  food.  Peptomide  is  somewhat 
similar  to  malto-peptone,  but  is  prepared,  I  believe, 
from  yeast  ;  they  are  proprietary  ai-ticles. 

(Chairman.)  Are  they  old  things  to  which  new  names 
have  been  given.? 

(Professor  Thorpe.)  I  should  think  they  have'  been 
used  for  some  years  past ;  for  15  or  20  years,  certainly. 
They  axe  scheduled  in  the  report,  which  Sir  Henry 
Primrose  will  refer  to,  as  ingredients  or  materials  which 
are  liable  tO'  contain  arsenic. 

11869.  (Chairman.)  (To  the  Witness.)  I  notice  there  is 
a  "  regenerator  "  in  the  list  which  seems  to  be  very  rich 
in  arsenic? — Yes.  That,  I  think,  is  used  for  improving 
beer  that  has-  turned  sour,  or  has  been  returned  as 
sour.  The  regenerator  is  used  with  the  object  of  seeing 
whether  they  cannot  work  it  up  in  any  way  so  as  to 
make  it  fit  for  consumption.  You  will  notice  there  are 
two  cases  in  the  list  wherei  the  quantity  was  3-lOth.  of 
a  grain  and  7- 10th  of  a  grain. 

11870.  (Chairman.)  Whsit  is  a  regenerator  ? 

(Professor  Thorpe.)  It  is  a  very  crude  carbonate  of 
potash,  which  is  used  to  neutralise  the  acetic  acid  which 
isi  in  the  beer. 

(Witness.)  In  the  second  case  in  which  that  large 
quantity  of  arsenic  occurred  in  the  regenerator  we 
intimated  to  the  brewer  that  we  could  not  allow  him  to 
use  it,  and  we  also  sent  a  letter  to  the  people  who  had 
made  it,  warning  them  of  the  quantity  of  arsenic  that 
it  contained.  We  did  that  last  December,  but  I  cannot 
find  that  we  have  heard  from  them  since. 

(Professor  Thorpe.)  I  can  supply  the  members  of  the 
Oommissiou  with  the  facts  of  that  case,  if  you  have  not 
them  on  the  papers.  The  makers  of  that  article,  on 
receiving  the  letter  from  the  Board,  came  to  see  me 
about  it,  and  gave  me  the  history  of  the  whole-  thing. 
The  material  came  from  France,  and  they  threw  it  back 
■upon  the  persons  who  sold  it  to  them. 

(Chairman.)  I  notice  tlhere  is  a  "  beer-softening 
material "  which  -contains  7-lOth  of  a  grain  of  arsenic 
per  lb. 

(Professor  Thorpe.)  That  is  used  for  softening  the 
water. 

11871.  (Chairman.)  Is  that  prohibited  .^^ 

(Witness.)  That  would  be  prohibited.  I  ha-^-e  not  the 
actual  facts  of  the  case  here,  but  I  fancy  that  would 
be  one  of  the  article.s  which  they  would  ask  us  to  be 
allowed  to-  use. 

11872.  It  would  depend  on  what  quantity  of  it  was 
used  as  to  how  far  it  might  poison  the  beer.  If  a  very 
small  quantity  was  used  in  a  lai-ge  quantity  of  beer  it 
might  possibly  not  cause  the  beer  to  be  injurious  to 
health? — Probably  that  would  be  the  case — that  only 
a  very  small  quantity  would  be  used  for  softening  the 
water. 

11873.  For  softening  the  water  before  commencing  the 
mash  ?— Yes. 

11874.  Then  the  results  of  the  analyses  of  samples  of 
glucose,  colouring  solution,  and  caramel  are  given.  In 
the  case  of  glucose,  I  see  that  one  sample  contained 
l-120th  of  a  grain  ;  that  is  about  twice  the  l-250th  in  the 
other  cases? — Yes.  In  both  the  cases  of  glucose  men- 
tioned in  Table-  2  we  warned  the  brewer.  We  in- 
structed our  officer  to  inform  the  brewer  that  the 
samples  of  glucose  contained  more  arsenic  than  should 
be  present,  and  instructed  him  to  call  the  traders'  atten- 
tion to  the  laboratory  certificate  of  analysis.  The  report 
received  was :  "  Trader  informed  of  the  analysis ;  use 
of  this  glucose  discontinued." 

11875.  I  notice  that  the  sample  of  colouring  solution 
contained  l-40th  grain  of  arsenic  per  lb.  Was  any  order 
made  with  reference  to  that? — A  very  small  portion  of 
that  would  be  used  in  a  barrel  of  beer. 

11676.  So  that  probably  that  would  not  add  l-200th 
of  a  grain  to  the  beer  itself  ? — I  sho-uld  think  not. 

11877.  Was  that  allowed  to  pass  because  it  was  a  very 
small  quantity? — I  think  in  all  the  cases  given  in  this 
table  it  may  be  taken  that  we  have  practically  stoppeti 
the  use  of  the  particular  material. 

(Professor  Thorpe.)  I  should  like  to  make  that  quite 
ciear.     Because  a  substance  is  only  used  in  a  smaU 


quantity,  we  have  never  considered  that  a  sufficient  ex-       Sir  B 
cuse  for  the  use  of  arsenicated  material.  Primrose. 

11878.  (Clmirman.)  It  appears  from  Table  2  that  tlie  — 
samples  of  caramel  were  largely  arsenicated ;  they  con-  ^  April  I91J3, 
tain  5  and  l-5th  of  a  grain  of  arsenic  per  lb.  ? — -Yes.  In 

both  those  cases  we  informed  the  people  that  the  sub-  in  caramel ; 
stance  was  absolutely  inadmissible  for  use  in  brewing. 

11879.  Then  I  notice  there  is  a  "  hop  compo'"  contain-  ji,  "ij^p 
ing  J  grain  of  arsenic  per  lb.  ?• — ^Yes.  That  was  rather  a  compo." 
remarkable  case,  because  not  only  arsenic,  but  anti- 
mony in  a  very  large  qitantity  was  present — 25  grains 

per  lb.  We  immediately  sent  an  inspector  down  to  the 
couutr^-  place  to  thoroughly  investigate  the  facts,  and 
it  proved  to  be  the  result  of  an  accident.  The  material 
was  made  by  a  chemist,  who  also  made  horse  powders — 
powders  that  are  given  to  horses  to  make  their  oo-ats 
shine — and  he  had  apparently  used  the  vessel  in  whidi 
he  had  been  making  the  horse  powders  for  making  this 
hop  compo. 

11880.  (Sir  William  Church.)  Do  you  know  what  hop 
compo  consists  of? — I  suppose  it  was  a  hop  .substitute. 
I  have  the  particulars  of  that  -case,  I  think. 

(Professor  Thorpe.)  I  can  supply  you  with  the  parti- 
culars, if  you  wo-uld  like  to  know  them.  It  consists  of 
a  large  proportion  of  hops. 

(Sir  William  Church.)  The  question  I  want  to  know 
is  :  did  it  contaiu  hops  ? 

(Professor  Thorpe.)  Yes,  with  a  considerable  propor- 
tion of  an  astringent  bitter,  chiretta,  and  tannic  acid. 

[Sir  William  Church.)  I  only  wanted  to  Imow  whether 
"  hop  compound  "  really  did  contain  hops  at  all.  I  sup- 
pose it  is  probably  made  of  inferior  hops,  which  have 
lost  their  flavour,  and  then  flavoured  with  another  bitter. 

(Professor  Thorpe.)  I  know  nothing  about  the  quality 
of  the  hops. 

(Sir  William,  Church.)  You   did   not   estimate  the 
amount  of  lupuline  ? 

11881.  (Chairman.)  Is  there  any  legal  way  of  apply- 
ing severe  punishment  for  such  a  fearful  piece  of  care- 
lessness as  preparing  an  ingredient  for  -brewers  in  a 
vessel  that  has  been  used  for  arsenic  and  not  washed  ? — 
The  law  does  not  give  our  Board  any  power.  I  do 
not  know  what  power  the  local  authority  might  have. 
Also,  I  do  not  know  whether,  under  the  laws  relating  to 
chemists,  there  can  be  any  punishment  for  such  a 
thing  as  that.  When  we  sent  our  inspector  we  told  him 
to  at  once  put  himself  in  communication  with  the  ofiicer 
of  the  local  sanitary  authority,  because  we  felt  we-  had 
no  particular  power  to  deal  with  it,  and  that  our  busi- 
ness was  to  set  them  to  work  to  examine  into  it. 

11882.  Was  the  person  who  made  tliis-  mistake  a  manu- 
facturing chemist  supplying  materials  to  a  brewery .? — 
Not,  I  think,  -on  a  large  scale.  I  will  see  what  the  report 
of  our  inspector  actually  was. 

11883.  (Sir  William  Church.)  The  chemist  would  only 
be  liable  to  a  civil  action  by  anybody  who  was  damaged 
by  using  improperly  prepared  material  ? — That,  I  should 
imagine,  would  be  the  case.  This  is  what  our  inspector 
reported :  18  parts  of  hop,  12  parts  powdered  chiretta, 
three  parts  tannic  acid.  The  following  certificate  had 
been  given  by  Mr.  Norman  Tate,  of  Liverpool,  dated 
30th  November,  1882  :  "  I  hereby  certify  that  I  have 
made  a  careful  examination  of  A.B.  Hop  Composi- 
tion, and  find  it  to  be  composed  of  vegetable 
matter  capable  of  imparting  to  malt  liquors  an  agree- 
able bitter  flavour,  and  of  good  keeping  qualities.  There 
is  nothing  of  an  injurious  character  present.  I  consider 
this  compound  to-  be  a  good  tonic  bitter,  possessed  of 
properties  which  render  it  an  excellent  substitute  for 
hops  in  the  brewing  of  ales  and  other  malt  liquors." 
Apparently,  the  sales  in  1883  were  upwards  of  150.  The 
purchasers  were  either  brewers  in  a  small  way  or  agents. 
No  name  of  any  importance  appears  in  the  list.  In  the 
following  year  the  sales  fell  off  considerably,  and  the  de- 
cline was  still  more  marked  in  subsequent  years,  until 
on  the  29th  April,  1896,  the  credit  sales  appear  to  have 
ceased  altogether.  Since  then  a  few  ready-money  sales  of 
small  quantities  have  been  effected,  but  of  them  no 
record  has  been  kept.  Therefore,  of  late  years  it  has 
been  very  little  used.  Since  hops  have  been  cheap  there 
is  no  particular  inducement  to  use  it. 

11884.  Was  that  particular  hop   composition  tested 
in  February,  1903  ? — That  is  so. 

11885.  Was  that  a  residue  of  an  original  composition, 
or  has  it  been  made  ujd  at  different  times  from  1887 
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till  1903  in  sinall  quantities  ? — Yes  ;  only  in  small 
quantities,  I  gather. 

11886.  Was  it  made  by  the  same  maker  wlio  made  it 
originally? — Yes.  He  says  the  firm  is  highly  respectable, 
and  does  a  good  business,  but,  apparently,  largely  in 
veiterinary  medicines  of  various  kinds,  and  it  was  that 
which  produced  the  accident.  When  they  were  fir.-*t  told 
of  it  they  said  they  could  not  conceive  how  it  happened. 
It  was  only  on  going  into  the  details  of  their  business 
that  it  was  brought  out  pretty  clearly  that  that  was 
what  had  happened — ^that  they  had  used  the  samei  vessel 
for  tliis  stuff  that  they  had  used  for  some  of  their 
veterinary  compositions. 

11887.  That  accident  occurred  in  the  establishment  of 
the  manufacturing  chemist  who  sold  it  ? — Yes. 

(Professoi-  Thorpe.)  I  should  like  to  add  that  the 
arsenic  wais  an  impurity  of  the  antimony.  Arsenic,  pre- 
sumably, is  not  present  in  the  hops  or  in  the  chiretta, 
or  in  the  tannic  acid. 

(Chairman.)  It  presumably  came  in  with  the  anti- 
mony? 

(Professor  Tliorpe.)  Yes.  Arsenic  is  a  very  frequent 
concomitant  of  antimony.  Most  antimonial  prepara- 
tions contain  small  quantities  of  arsenic. 

11888.  (Chairman.)  Have  yon  heard  of  the  case  of  a 
manufacturing  chemist  in  London  who  very  nearlj- 
caused  the  death  of  a  son  of  Mr.  Ludwig  Mond  by 
making  a  mistake  in  his  factory  through  jmtting  in 
arsenic  powder  instead  of  another  white  powder? — Yes, 
I  seem  to  have  seen  something  about  it  in  the  papers. 

11889.  I  do  not  know  whether  an  inquiry  was  held  at 
the  time,  or  whether  there  was  any  question  of  taking 
steps  to  prevent  such  an  accident? — That  would  hardly 
come  within  our  province. 

11890.  Knowing  what  the  present  state  of  legislaitioii 
is,  does  it  appear  to  you  that  some  protective  legisla- 
tion is  warned  to  diminish  the  liability  of  sucli  acci- 
dents ? — I  do  not  really  feel  able  to  speak  about  that. 
My  impression  is  that  there  is  already  sufficient  resi^on- 
sibility  imjjoised  upon  cihemists.  They  have  to  be  pro- 
perly qualified,  and  I  suppose  thej^  have  to  take  the 
coai'sequence  of  any  mistakes  they  make. 

11891.  And  tlie  mistakes  their  workmen  make  ? — Yes. 

11892.  (Dr.  Whitdcgge.)  Do  you  refer  to  the  plvar- 
maceutical  chemists  or  chemists  in  the  broader  sense  ?' — 
Pharmaceutical  chemists. 

11895.  The  manufacturer  to  whom  you  are  referring 
was  a  pharmaceutical  chemist?! — Yes,  he  was.  I  do 
not  know  whetlier  Dr.  Thorpe  heard  anything  more  Srcfm 
the  medijoail  officer  of  health  in  that  partJicular  case. 

(Professor  Thorpe.)  No. 

11894.  (Sir  William  Hart-Difke.)  In  regaixl  to  tihe 
question  of  forbidding  the  use  of  these  articles,  as  you 
have  done,  in  brewing,  will  you  tell  us  about  what  per- 
centage of  arsenic  you  take  as  dangerous  ? — I  think,  ac- 
cording to  this  classifi cation  here,  we  should  not  draw 
the  attention  of  the  brewer  to  a  less  quantity  of  arsenic 
than  l-250th  grain  per  poumd,  or  l-lOQfth  grain  per  gal- 
lon. 

11895.  S]jeaking  generally,  that  would  be  about  the 
percentage '} — Yes. 

■  11896.  Do  you  think  there  should  be  a  fixed  standard 
of  tHie  amourift  of  arsenic  which  would  cause  danger  to 
the  consumer  ? — I  do  not  know  that  I  am  very  well  quali- 
fied to  speak  about  that.  I  should  like,  if  I  miay  say 
so,  firet  of  all  to  finish  my  eviden<^e,  and  then  hand  in 
the  report  of  this  Committee  on  Tests,  copies  oi  which 
I  have  already  furnished  to  the  Secretary.  The  idea  of 
the  committee  was  to  enable  the  Commission  to  form  a 
jud'gment  as  to  what  should  be  said  upon  a  point  of  tliat 
kind.  The  table  on  page  11  of  the  report  gives  certain 
graduated  rates  of  arsenical  contamination,  and  it 
would  be  open  to  the  Commission  to  select  some  one 
or  other  of  the  degrees  in  that  table  as  a  standard  for 
the  tests  to  be  officially  prescribed. 

11897.  This  report  which  you  have  handeil  in  is  for  the 
purpose  of  assisting  the  Commission  in  coming  to  some 
conclusion  as  to  a  iStandard  1 — Yes. 

11898.  And  you  think  it  would  be  well  for  them  to 
do  so? — Tluit  is  what  the  Boai"d  are  hoping  the  Com- 
mission will  do. 

11899.  Do  you  tliink  if  tliat  were  done  on  the  autho- 
rity i)f  th?  Commission  it  would  be  of  assiistance  to  the 
Board  in  future  in  carrying  out  their  duties  of  protect 
ing  the  publi.;  from  danger? — ^Yes. 


11900.  In  your  notice  of  November  14th  to  the  brewers       Sir  H. 
you  mention,  do  you  not,  that  your  Board  have  been  Vrhnm^i;. 

considei-ing  fuller  measures  which  might  be  necessary?  

—Yes.      "  3  April  1903. 

11901.  -ind  you  indicate,  do  you  not,  what  dkection 
you  think  those  measures  should  take? — ^That  was  in- 
tended to  refer  to  th©  reoommenid'ation  of  tliis  Commis- 
sion that  we  should  possess  and  exercise  certain  powers. 
That  merely  refers  to  the  fact  that  we  were  considering 
whether  we  sihould  take  stejas  to  obtain  from  Par^lia- 
inent  those  powers. 

11902.  The  powers  wlii'dh  we  indiioated  in  the  first 
report  of  the  Commission? — ^Yes. 

11903.  I  think  the  Chairman  put  a  question  to  you 
with  regard  to  -v\Hhether  you  should  not  possess  some 
punitive  power — for  inistance,  in  cases  of  gross  careless- 
ness, whether  it  would  not  be  better  that  you  shiould 
be  able  to  signalise  your  autliority  more  ©iuphatically 
by  having  some  power  of  punishment  in  sudh  oases  ? — 
I  do  not  tihiink  it  would  be  easy  to  give  us  powers  in 
reference  to  the  makers  of  materials.  Our  powers.  I 
think,  ought  to  be  limited  to  dealing  with  the  brewers 
and  the  brewing  trade  rather  tlian  that  we  should  go 
outside. 

11904.  In  fact,  yoii  would  2iot  like,  as  regards  ad- 
niiinistratioii — that  is,  tiie  protection  of  the  Revenue —  ' 
to  go  outside  your  original  sphere  of  duty  ? — No. 

11905.  You  rather  iiuMoated,  I  tliink,  when  you  first 
gave  evidence  before  us,  when  you  were  pressed  on  the 
matter,  that  there  would  be  a  difficulty  in  dealing  with 
this  quesition? — Yes. 

11906.  I  think  you  were  rather  afraid,  were  you  not,  .  , .  , 
that  there  -would  be  grave  difficulty  in  trying  to  go  pQ,^j!,'"„f'^ 
outside  your  duties  as  laid  down  by  Parliament,  if  you  j^i'^nd 
were  to  go  in  for  a  crusade  for  the  protection  of  the  pub-  jjevenue  as 
lie  against  poisoning  ?    I  think  you  said  another  Depart-  arsenic 
ment  had  better  do  that  ? — ^I  think  the  view  of  the  Board  and  relation 
has  always  been  that  we  should  limit  ourselves  as  closely  to  revenue 
as  possible  to  what  is  our  special  duty,  namely,  collect-  questions, 
ing  the  revenue  ;  but  I  admitted  on  the  last  occasion 

when  I  gave  evidence,  if  I  remember  night,  that  inas- 
much as  the  collection  of  the  revenue  creates  a  certain 
machinery,  it  might  be  usefully  used  for  tlie  protectio-i 
of  the  public  health  in  this  matter,  and  that  within 
reasonable  limits  I  thought  the  Board  ought  to  accept 
certain  responsibility  in  that  direction. 

11907.  Speaking  generally,  do  you  thiink  what  you 
have  done  already  is  abouit  as  far  as  you  ought  to  go 
for  the  abso'lute  proteotiion  of  the  public?— I  think  it  is. 

11908.  I  am  not  criticising  wliat  you  have  clone- — ^I 
tliiidc  your  Department  have  done  a  great  deal — but  do 
you  think  you  have  gone  as  far  as  you  ought  ? — I  think 
we  have  gone  as  far  as  we  ought  or  as  far  as  we  can  with 
the  existing  law.  But  I  am  quite  in  favour  of  amend- 
ing the  law  so  <as  to  give  the  power  that  is  contemplateil 
in  the  first  report  of  this  Commission,  of  enabling  us 
to  rec|uire  brewers  to  see  that  they  use  no  ingredients 
or  no  materials  that  do  not  satisfy  a  certain  test,  and 
that  having  consideied  the  report  of  this  Tests  Com- 
mittee, and  on  the  advice  of  ihis  Ccanmi^.sion  we  should 
then  say  that  no  ingredients  should  be  used  that  would 
not  pass  such  and  such  a  standard  in  this  table. 

11909.  That  wQiuld  be  giving  you  much  greater  powers 
of  administraitiion,  would  it  not  ?^ — Yes. 

11910.  lit  would  be  extending  the  suiJervision  which 
you  iww  exercd'se  to  a  much  ;greater  power  of  administra- 
tion ? — 'It  would  give  us  this  jDower,  that  in  the  event 
of  our  discovering  miateriials  in  a  brewery  which  did  not 
satisfy  the  requii-ed  test,  it  would  enable  us  to  lay  oui' 
liands  vipon  them.  Our  j^osition  now  as  regards  malt 
is  this,  that  however  badly  oontaminated  it  may  be,  we 
have  no  power  to  do  anything  except  to  tell  the  brewer 
that  if  he  uses  it  he  uses  it  at  his  own  risk,  and  in  a  ba.  1 
case  we  ishould  do  as  we  did  in  one  of  the  oaseis  men- 
tioned in  the  table,  wliere  tlie  malt  was  very  seribaisly 
oontam-inated^ — ^warn  the  brewer  that  he  must  not  on  any 
account  use  it,  and  unless  he  gu-ar'anteed  that  he  diil 
not,  and  satisfied  our  officer  that  he  did  not,  we  shouli! 
commnnioate  with  the  medical  officer  for  the  district, 
and  then  of  course  he  would  run  the  risk  of  having  his 
beer  sampled  in  the  public-house. 

11911.  All  the  larger  breweries  have  their  awn,  ana- 
lysts, have  they  not? — Yes,  I  believe  nearly  all  of  them 
have. 

11912.  And  therefore  a,  letter  such  as  yours  of  Novem- 
ber 14th  w'ould  have  a  great  effect,  would  it  not,  amongst 
all  the  brewers  in  forcing  them  to  take  the  greatest  pos- 
sible care  in  regard  to  their  tests?' — Yes.    1  tliiuk  w.- 

\  -1 


164 


ROYAL  CO:\niISSI0N  ox  ARSENICAL  POISONING 


Sir  H.      have  every  reason  to  be  sure  itliiaifc  the  breweis  theinselves 
Frimrose.    would  really  welcome  legislation  and  intervention  on 
— —        our  part  oi'  that  kind.    It  is  to  their  interests  to  be  pro- 
3  April  1903.  tected  from  the  risks  of  such  another  oocuiTence  as 
■  took  place  two  oa'  three  years  ago. 

11913.  Yoa  are  aware,  perhaps,  that  under  the  Sale 
of  Food  and  Drugs  Act  there  is  no  power  of  doing  what 
you  are  able  ^o  do  in  your  own  Department — there  is 
no  jDower  of  entry  for  tlie  purpose  of  examining  mare- 
rials  in  the  process  of  manufacture  ? — No. 

11914.  Either  in  food  or  in  the  case  of  a  brewea-y  ? — • 
Yes. 

11915.  But  you  are  aware  of  the  fact  that  the  Sale  of 
Food  and  Drugs  Act  gives  the  power  of  testing  samples 
of  the  finished  material  ? — Yes. 

11916.  Therefore,  as  regards  youi'selves  and  tlie  Looal 
Government  Boaiid,  you  have  a  power  which  very  much 
exceeds  anything  which  the  Local  Government  Board 
possess  undei-  the  Sale  of  Food  and  Drugs  Act  ? — Yes, 
that  is  so. 

11917.  You  have  full  power  to  test  every  one  of  those 
articles  as  you  have  done  in  this  case,  and  althoaigh 
you  have  no  punitive  power,  you  caai  give  a  severe  warn- 
ing to  the  brewer  in  regard  to  tlie  use  of  the  articles  ? — 
Yes,  we  have  a  right  to  take  a  sample  of  any  ant-iole  in 
a  brewery  that  is  used  in  the  manufacture  of  beer,  and 
to  test  it. 

11918.  It  may  be  outside  the  scope  of  your  Depart- 
ment, but  I  should  like  to  ask  you  a  question  on  this 
point.  You  liave  had  some  experience  in  dealing  with 
this  quesition,  but,  of  course,  you  are  restricted  to  the 
brewing  trade,  I  apprehend  1' — Yes. 

11919.  Do  you  thdnk  it  would  be  a  good  thing  to 
extend  the  powers  of  the  Sale  of  Food  and  Drugs  Act, 
so  as  to  give  the  power  of  examining  samples  and  of  en- 
try to  the  premises  of  manufacturers  to  the  Local 
Government  Board  ? — That  is  rather  a  big  question. 
My  per.>onal  opinion  would  be  that  if  it  were  estab- 
lished that  there  was  any  real  necessity  for  it,  then 
I  think  perhaps  it  ought  to  be  done,  but  I  think  it 
ought  to  be  fully  established  that  there  is  in  particular 
cases  such  a  risk  to  the  public  health  that  some  sort 
of  Government  intervention  and  control  is  necessarj^ 

11920.  You  think  it  would  be  a  rather  hazardous 
step  to  take  unless  there  was  some  very  obvious  dan- 
ger as  regards  poisoning  or  injury  to  the  public  health  ? 
— Yes. 

11921.  And  that  tliat  shotild  be  well  established  first 
before  we  ought  to  ask  Parliament  to  grant  such  an 
amendment  to  the  Sale  of  Food  and  Drugs  Act  as  would 
give  a  right  of  entry  to  premises  at  all  times? — I  do. 
After  all,  the  difficulties  of  determination  are  very  con- 
siderable. The  consequences  of  a  mistake,  say,  on  the 
part  of  an  analyst  who  condemned  something  on  in- 
sufficient grounds,  might  cause  very  serious  loss  and 
great  inconvenience. 

_  11922.  I  suppose  you  have  had  much  greater  facili- 
ties placed  at  your  disposal  in  dealing  iwith  brewers 
and  others  connected  with  the  trade  in  the  last  year 
or  two,  after  what  has  been  termed  the  Manchester 
scare  ? — Yes. 

11923.  And  you  have  found  in  several  cases  that  the 
trade  have  been  very  anxious  to  meet  you  in  ©very 
way,  and  give  you  every  information  and  facility  .^^ — 
Yes,  that  is  most  marked. 

11924.  {Sir  William  Church.)  Taking  these  two  tables 
and  leaving  malt  out  of  consideration,  is  there  anv  rea- 
son that  you  see  why  the  other  substances  should  not 
always  be  absolutely  arsenic  free ;  these  are  things 
which  the  Revenue  have  allowed  to  be  used  in  beer, 
in  addition  to  what  are  the  proper  and  normal  con- 
stituents of  beer.? — ^Yes. 


Certain 
■brewing 
ingredients 
might  be 
re(|uired  to 
l»e  free  from 
arsenic. 


11925.  Is  there  any  objection  whatever  to  it  being 
laid  down  that  any  of  these  substitutes,  whether  they 
be  yeast  foods,  or  hop  substitutes,  or  preservatives, 
should  all  be  arsenic  free? — ^I  think  not,  with  possibly 
one  exception,  and  that  is  glucose.  I  think^  from  the 
method  of  its  manufacture,  a  trace  of  arsenic  would 
very  often  appear,  and  that  to  get  it  absolutely  free 
would  be  extremely  difficult,. quite  as  difficult  as",  say, 
with  malt.  I  suppose  that  with  malt  a  vei-y  slight 
change  in  the  fuel  used  and  so  on  would  produce  a 
trace  of  arsenic  in  the  malt.  In  the  same  way  it  is 
my  imi^ression  that  from  the  method  of  the  manufacture 
of  glucose  faint  traces  of  arsenic  might  be  found  in 
a  very  large  numiber  of  cases ;  that  is  to  say,  if  you 
insisted  upon  absolute  freedom  from  arsenic  in  glucose 


No  hardslii 
in  requirin; 
a  "standan 
of  vhr  grail 
per  gallon 
in  beer. 


you  might  have  to  reject  very  large  quantities  of  thaD  Sir  ti 

article  which  are  really  perfectly  safe  and  harmless.  Pri'mnu. 

11926.  According  to  Table  1,  only  two  samples  of 
glucose  contamed  mort;  than  l-250th   oi   a   grain  of  P^"" 
arsenic  per  lb.  ? — That  is  so ;  but  you  see  that  a  very 
considerable  quantity,  130,  did  conrtain  traces. 

11927.  But  what  is  your  opinion  with  regard  to  the 
other  substances  which  are  used  in  smaller  quantities, 
and  which  are  not  necessary  really  hi  the  production  oi 
beer  ;' — 1  do  not  see  any  objection  to  insisting  upon 
absolute  freedom  in  their  case.  There  is  also  this  to 
be  said,  that  they  are  used  in  very  small  quantities. 

11928.  That  does  not  matter.  It  seems  to  me  thai 
in  regard  to  peptomides  and  regenerators  and  beer 
softeners  and  colouring  solutions  and  hop  compounds, 
there  is  no  reason  why  it  should  not  be  laid  down 
that  if  used  at  all  they  should  be  absolutely  arsenic 
free? — No,  I  see  no  reason  either. 

11929.  Passing  away  from  those  ingredients,  and  con- 
sidering the  glucose  and  malt  together,  seeing  that 
such  a  very  large  percentage  of  the  materials  that  you 
have  examined  would  give  less  than  1-lOOth  of  a  grain 
per  gallon  in  the  finished  beer,  would  there  be  any 
hardship  in  laying  down  1-lOOth  of  a  grain  as  the  stan- 
dard, so  that  allowing,  as  is  going  to  be  suggested 
to  us  toxlay,  a  25  per  cent,  miargai  for  error  by  the 
analytical  chemist,  any  beer  in  which  l-75th  of  a  grain 
of  arsenic  per  gallon  was  found,  would  necessarily  be 
condemned?— I  should  say  not.  I  think  with  tliese 
figures  one  would  say  that  would  not  be  an.  excessively 
exacting  test. 

11930.  At  all  events,  you  say  there  would  be  no  diffi- 
culty in)  brewers  working  to  a  standard  of  l-50th  of  a 
grain  per  gallon?— No,  certainly  not. 

11931.  And  you  do  not  think  there  would  be  any 
real  interference  with  the  trade  in  making  them  work 
to  a  standard  of  1-lOOth  of  a  gram  per  gallon  ? — No.  I 
think,  looking  to  the  vei-y  small  proportion  of  the  1,200 
odd  samples  that  we  have  taken,  which  are,  I  think, 
very  representative  of  the  general  materials  used,  and 
looking  at  the  very  small  proportion  of  those  that  have, 
as  a  matter  of  fact,  been  found  to  contain  arsenic  equal 
to  1-lOOth  of  a  gi'ain  per  gallon,  there  would  be  no 
hardship  in  fixing  that  as  a  standard. 

11932.  Whether  it  gets  in  through  the  malt  or  through 
the  glucose  seems  to  me  to  be  immaterial  so  long  as 
your  finished  beer  is  harmless  ? — Yes. 

11933.  I  suppose  you  would  lay  down  as  j'our  stan- 
dard for  glucose  a  more  stringent  test  than  for  beer. 
Glucose,  I  take  it,  is  a  substance  that  you  can  keep 
under  observation  much  easier  than  you  can  malt? — 
Certainly. 

11934.  And,  therefore,  you  might  have  a  more  strin- 
gent and  more  constant  examination  of  glucose  tlian 
you  could  of  malt,  and  it  would  be  desiraible  that  the 
amount  of  arsenic  that  was  allowed  in  glucose  should  be 
smaller  than  the  amount  which  was  allowed  in  malt  ? — 
It  S3ems  to  me  that  you  might  have  the  same  standard 
^vlllen  converted  into  grains  per  gallon. 

11935.  I  was  proposing  that  you  should  have  a  still 
more  stringent  standard  for  glucose.  Supposing  25  per 
cent,  of  glucose  was  used  in  brewing,  I  was  proposing 
that  it  should  contain,  say,  not  more  than  would  give- 
l-500th  of  a  grain  of  arsenic  per  gallon  in  the  beer? — 
I  do  not  quite  see  it.  Of  course,  as  regards  the  use 
of  glucose  for  other  purposes  than  beer,  it  may  be  an- 
other question.  As  regards  beer,  would  there  be  any 
particular  object  in  fixing  a  higher  standard  for  glucose 
than  for  malt  with  reference  to  the  quantity  of  arsenic 
that  would  ^appear  in  the  beer? 

11936.  There  is  no  need  for  glucose  to  contain  arsenic. 
Although  it  is  likely  to  contain  traces  of  arsenic,  as 
we  see  from  the  table,  there  is  rather  a  larger  propor- 
tion which  is  returned  as  arsenic  free  than  as  containing 
arsenic? — 'That  is  so. 

11937.  And,  therefore,  as  it  is  a  substance  over  which 
j-ou  can  easily  keep  a  close  inspection,  why  should  there 
not  be  a  fairly  stringent  test  for  it  ? — Tliat  is  a  point 
which  may  be  worth  considering.  Looking  to  the  in- 
sidiousness  of  arsenic,  and  to  the  difficulty  of  absolutelv 
keeping  it  out  from  such  an  article  as  glucose.  T  think 
it  would  be  rather  hard  upon  the  glucose  iPMkrrs  to 
impose  too  stringent  a  test.  I  am  rather  inclined  to 
think,  as  far  as  dealing  with  beer  is  concerned,  it 
would  be  better  to  consider  a  standard  with  re'^erence 
to  wort  or  beer  than  with  reference  to  the  material. 

11938.  I  am  afraid  I  have  not  got  the  refereoces. 
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but  I  think  we  h<ave  had  evidence  from  glucose  makers 
I  rose,  that  there  would  be  no  difficulty  in  manufacturing 
glucose  so  that  it  Avould  not  contain  more  than  an 
1903.  infinitesimal  part  of  arsenic? — If  that  were  so,  I  should 
—      see  no  objection  at  all.    I  am  speaking  without  know- 
ledge of  what  would  be  an  unduly  severe  test  on  glucose 
makers. 

11939.  Do  you  think  that  if  it  were  laid  down  that 
all  beers  containing  more  than,  we  will  say,  l-75th  or 
l-50th  of  a  .grain  of  arsenic  per  gallon  in  the  finished 
article  sliould  be  destroyed  or  condemned,  that  that 
would  impose  any  insuperable  d'fficulty  on  the  brewer  ? 
— No,  I  do  not  suppose  it  would. 

11940.  (Dr.  JJ'hihhgtjc.)  I  understand  that  the  Gom- 
mittee'te  report  is  intended  to  prescribe  certain  tests, 
is  it  not  ? — Yes. 

11941.  Have  you  imderstood  that  in  the  sense  of 
presfribing  mtthod.s  of  analysis  as  distinct  from  pre- 
scribing titaiidards? — Yes.  I  understand  that  the  Oom  - 
in'ttee  recommend  that  particular  method  of  analysis. 
I  do  not  know  whether  it  would  be  necessary  to  maJce 
it  imperative,  but  I  should  think  it  would  be  better 
to  require  that  the  standard  should  be  with  reference 
to  tlie  method  of  analysis — that  the  standard  should 
be  understood  to  include  the  method  of  analysis  as 
recommended  in  this  report. 

11942.  But,  given  the  methods  of  analysis  which  the 
Committee  recommend,  do  you  regard  their  report  as 
proposing  the  standards  ? — Do  T  understand  this  as  re- 
commending the  standards? 

11943.  Yes? — I  understand  the  report  to  leave  that 
open  for  further  consideration.  It  gives  the  material 
for  fixing  a  standard,  but  does  not  itself  recommend  any 
definite  standard. 

11944.  Then,  if  I  follow  you  rightly,  you  think  the 
Oommission  should  now  consider  standards  tipou  which 
the  Board  of  Inland  Revenue  might  work  F — Yes.  What 
the  Board  are  hoping  is  that  the  Commission,  taking 
this  Committee's  report,  will  give  some  indication  as 
to  the  scale  of  tests  in  the  table  on  page  11  of  that  re- 
port, and  suggest  some  one  at  which  we  might  draw  the 
line,  and  say  that  anything  that  would  not  pass  it 
must  be  prohibited  and  not  allowed  to  be  used. 

11945.  The  table  on  page  11  specifies  different  quanti- 
ties of  difi'erent  groups  of  substances  to  be  taken  for 
analysis  ? — ^Yes. 

11946.  For  example,  10  grammes  of  malt  are  sug- 
gested, but  only  5  grammes  of  sugar  ;  do  you  regard 
that  as  a  suggestion  that  there  should  be  a  more  lenient 
standaiTj  for  the  one  than  for  the  other  ? — No.  I  am 
afraid  I  am  not  sufficiently  acquainted  with  the  scienti- 
fic part  of  the  subject,  but  I  understood  that  as  merely 
representing  convenient  quantities. 

11947.  For  the  convenience  of  analysis  ? — Yes. 

11948.  But  consistently  with  the  general  assumption 
that  arsenic  ought  to  be  kept  out  as  far  as  possible  ?  I 
tliink  you  told  us,  in  regard  to  the  individual  cases 
that  have  come  under  the  notice  of  the  Board,  the  smail- 
ness  of  proportions  in  finished  beer  should  not  be 
accepted  as  an  excuse  for  a  large  percentage  of  arsenic 
in  the  ingredient  ? — No.  I  think  we  should  have  power 
to  deal  with  the  ingredients  to  the  extent  of  being  able 
to  stop  their  use.  I  believe  the  brewing  interests  would 
prefer  that  for  the  purpose  of  legal  proceedings  there 
should  be  some  stage  in  the  process  of  manufacture 
taken  as  the  point  at  which  analysis  should  be  made, 
preferably  the  wort  stage.  But,  apart  from  the  ques- 
tion of  proceedings  in  the  way  of  prosecution,  I  think 
we  ought  to  be  able  to  lay  our  hands,  so  to  speak,  upon 
articles  that  were  largely  contaminated  with  arsenic, 
and  order  them  not  to  be  used. 

11949.  Make  it  penal  to  use  them? — Yes. 

11950.  Which  would  not  be  altogether  consistent  with 
an  exclusive  standard  for  wort  or  finifhed  beer? — No, 
T  should  n.)t  have  a  wholly  exclusive  standard.  As  a 
matter  of  fact,  I  do  not  think  there  would  be  any  real 
question  of  proceeding  on  the  materials,  because  I  can- 
not conceive  that  a  brewer  who  was  informed  that  cer- 
tain material's  were  seriously  contaminated  would  care 
to  go  on  with  them. 

11951.  In  reference  to  malt  and  chemicals,  the  legal 
position  is  the  same  as  it  was  before  the  Order  of  1901 
was  issued  ? — Yes,  the  Order  of  1901  only  affected  glu- 
cose and  invert  sugar. 

11952.  I  understand  that  was  an  Order  of  the  Trea- 
sury, not  thei  Board  of  Inland  Revenue  ? — It  was  an 
Order  of  th ;  Treasury  under  the  Revenue  Act  of  1888. 
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11953.  If  the  Treasury  had  thought  fit,  I  suppose 
there  was  no  legal  reason  against  going  further  and  ff_  Primrose. 

specifying  other  ingredients,  such  as  malt?^ — No.  I   

cannot  myself  see,  if  it  was  right  to  prohibit  glucose  or  3  April  1903. 

invert  sugar,  why  you  should  not  equally  have  pro-  — ^ — 

hibited  malt.    As  a  matter  of  fact,  I  think  the  reason 

why  nothing  was  said  about  malt  was  that  first  of  all 

not  nearly  as  much  was  known  then  as  is  known  now 

as  regards  the  extent  to  which  malt  is  capable  of  being 

contaminated  with  arsenic ;  and  in  the  second  place  it 

was  perhaps  going  too  far  ;  it  was,  in  other  words, 

imposing  on  brewers  a  task  that  was  pre-eminently  a 

difficult  one  of  determining  how  and  when  and  what 

things  were  contaminated.    It  would  have  applied  tc 

the  whole  of  their  materials. 


11954.  Have  tlie  officers  of  the  Board  of  Inland  Re- 
venue power  to  enter  the  premises  of  maltsters  for  sale  ? 
—  No,  not  maltsters. 

11955.  The  tables  which  you  have  given  us  state  the 
seriousness  of  the  arsenic  contained  to  two  degrees  ; 
first,  as  I  follow  it,  where  the  proportion  of  arsenic 
which  it  would  impart  to  beer  does  not  exceed  1-lOOth 
of  a  grain  per  gallon? — Yes. 

11956.  And  the  other  in  which  it  does  exceed  that 
proportion  ? — Yes. 

11957.  I  suppose  that  is  adopted  as  a  standard  in  a 
general  way  only,  and  it  proceeds  on  the  assumption 
that  there  is  no  other  arsenic  added  to  the  beer  ?-— Yes. 

11958.  So  that  if  we  had  arsenic  contributed  to  the 
same  beer  by  different  ingredients,  the  finished  beer 
would  contain  far  more  than  the  1-lOOth  that  the  other 
ingredients  might  yield  I — That  no  doubt  might  be  so. 

(Professor  Thorpe.)  Would  you  mind  repeating  the 
question  ;  I  did  not  hear  it  thoroughly  ? 

(Dr.  Whiteleggc.)  The  finished  beer  might  and  must 
contain  more  than  1-lOOtli  of  a  grain  if  each  of  several 
ingredients  were  contributing  at  the  rate  of  1-lOOth  of 
a  grain. 

(Professor  Thorpe.)  It  depends  on  the  amounts  used 
I  should  like  to  point  out  with  reference  to  that  question 
exactly  how  these  particular  quantities  in  the  Com- 
mittee's report  which  were  selected  for  testing  were 
selected  by  the  members  of  the  Committee.  I  may 
remind  the  Commission  that  the  general  principle  on 
which  we  went  was  that  it  had  been  proved  that  beer 
made  with  due  attention  to  carefulness  on  the  part  of 
the  brewer  could  contain  and  did  contain  less  than 
1-lOOth  of  a  grain  per  gallon  of  arsenic.  There 
seemed  to  be,  therefore,  no  particular  reason  why 
a  sample  of  beer  should  contain  more,  because 
it  had  been  proved  to  us,  by  the  analysis  of  a 
large  number  ,of  samples,  that  a  great  many  of  them  did 
contain  less.  Having  determined  that  a  sample  of  beer 
need  not  contain  more,  when  manufactured  with  ordi- 
nary attention  to  care  in  the  selection  of  materials,  we 
then  proceeded  to  lay  down  convenient  amounts  of  the 
several  ingredients,  such  that  none  of  them  when  used 
in  very  mitch  larger  quantity  than  they  conceivahly 
could  be  used  would  contribute  arsenic  to  the  beer  to  the 
extent  of  1-lOOth  of  a  grain.  The  quantities  of  malt, 
for  example,  taken  for  the  test,  the  quantities  of  invert 
sugar  taken  for  the  test,  the  proportion  of  hops  taken 
for  the  test,  the  proportion  of  chemicals  which  may  be 
used,  preservatives,  and  so  forth,  are  always  far  larger 
than  would  be  present  in  a  gallon  of  beer  containing 
1-lOOth  of  a  grain  of  arsenic,  so  that,  as  a  matter  of 
fact,  the  individual  tests  applied  to  the  ingredients  are 
far  more  i-igorous  than  they  are  either  to  the  wort  or  to 
the  finished  beer.  What  I  mean  is,  assuming  that 
every  one  of  these  ingredients  passed  its  test,  then  it 
is  inconceiveable  that  the  beer  should  contain  an 
amount  of  arsenic  up  to  1-lOOth  of  a  grain. 

(Dr.  Whitdegge.)  Even  if  all  contained  a  little  arsenic 
and  were  added  together  ? 

(Professor  Thorpe.)  Yes  ;  the  finished  beer  or  the  wort, 
wotild  not  contain  as  much  as  1-lOOth  of  a  grain. 

11959.  (Sir  William  IlaH  Dyke.)  Is  there  any  evi- 
dence that  guarantees  given  by  importers  of  glucose,  or 
their  agents,  can  be  relied  on  as  a  safeguard  ? — I  do  not 
know  that  we  have  any  positive  evidence  on  that  point. 
Some  of  the  manufacturers  of  glucose,  certainly  the 
largest  manufacturer  of  glucose,  has  a  well  equipped 
laboratoi-y  and  very  competent  chemists,  and  I  should 
imagine  that  any  guarantee  given  by  him  would  be  verv 
trustworthy.  I  do  not  know  to  what  extent  otlier  alu- 
cose  manufacturers  may  do  the  same. 

(Prnfrssnr  Thorpe.)  I  think  you  may  inform  the  Coni- 
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mission  that  there  are  only  seven  or  eight  manufac- 
turers of  glucose,  and  that  they  all  have  chemists. 

11960.  {Sir  William  Eart  Dyke.)  J  do  not  know 
whether  you  are  aware  of  tht  fact  that  we  have  had 
evidence  as  to  the  way  in  which  American  glucose  may 
be  guaranteed.  For  instance,  one  witness  states  at  Ques- 
tion 8794:  "Tlie  merchant  does  not  have  it  analysed, 
but  he  guarantees  it  in  that  guarantee  to  the  broker. 
The  broker  does  not  have  it  analysed,  but  he  guarantees 
it  on  the  merchant's  guarantee  to  the  consumer.  So 
that  they  guarantee  a  thing  of  which  they  have  no 
personal  knowledge  whatever."  I  did  not  know  whether 
you  were  aware  of  that  ? — No. 

11961.  Have  you  any  knowledge  in  regard  to  the  de- 
stiiiction  of  beer  since  1901  ;  have  any  brewers  claimed 
x'ebate  on  account  of  beer  which  they  found  contained 
too  much  arsenic  and  consequently  had  destroyed  1 — 
do  not  recall  any  cases  of  that  kind  ;  in  fact,  I  cannot 
recall  any  case  since  the  Manchester  scare  in  which  we 
have  had  an  apiJlication.  I  think  in  one  of  the  cases 
on  that  list  a  certain  amount  of  the  beer  was  destroyed, 
but  they  did  not  make  any  claim  for  the  duty. 

11962.  We  have  had  various  recommendations  regard- 
ing the  establishment  of  a  scientific  court  of  reference 
to  determine  standards  of  purity  in  foods  and  food 


ingredients  ;  do  you  think  it  would  be  an  advantage  Sir 
to  the  Board  of  Inland  Revenue,  in  cases  where  health  B.  Frimivst. 
questions  were  involved,  to  have  such  a  body  to  refer  _  — 7— 
to  ? — I  do  not  feel  that  we  ourselves  are  in  need  of  such     April  1903. 
a  body  ;  I  think  we  ai-e  satisfied  with  our  own  staff.  _ 

11963.  With  reference  to  the  pi'ecautions  which  you 
have  taken  in  the  last  j^ear  or  two,  has  that  involved 
any  addition  to  your  staff  ? — No. 

11964.  You  have  been  able  to  caiTv  it  out  without  any 
addition  to  the  sta£E? — I  do  not  think  we  have  had  to 
add  to  Dr.  Thoi-pe's  staff. 

11965.  (Frnfessor  Thorpe.)  No,  not  in  consequence  of 
this  ? — ^We  certainly  have  not  added  to  the  Excise  staff 

11966.  {Sir  William  Hari  Dyhe.)  Of  course,  if  j'ou 
had  larger  powers  thrown  uijon  you  of  administration 
that  might  involve  an  increase  in  your  staff  ? — I  do  not 
think  so.  if  we  did  not  go  beyond  what  the  Commission 
has  already  recommended  ;  I  do  not  think  it  would  add 
seriously  to  our  work.  After  all,  it  only  means  taking 
a  certain  amount  of  samples. 

11967.  You  have  machinery  lihere ;  that  is  the  greai 
point  ? — Yes,  we  have  the  machinery,  and  the  mere 
existence  of  the  machinery  would  probably  prevent  any 
great  mischief. 


Mr.  Alfkeu  Henky  Allen,  called  ;  and  Examined. 
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11968.  {Chairman:)  You  are  an  analytical  and  con- 
sulting chemist,  and  have  been  in  practice  in  Sheffield 
for  upwards  of  30  years  ? — have. 

11969.  You  are  a  Fellow  of  the  Institute  of  Chemistry, 
a  Past-President  of  the  Society  of  Public  Analysts,  and 
now  a  Vice-President,  and  you  are  Public  Analyst  for 
the  West  Riding  of  Yorksliire,  the  City  of  Sheffield, 
and  several  smaller  boroughs  ? — ^I  am. 

11970.  You  have  had  an  extensive  experience  in  the 
analysis  of  articles  purchased  under  the  Sale  of  Food 
and  Drugs  Act,  and  have,  within  the  last  few  years, 
analysed  numerous  samples  of  beei',  with  the  abject  of 
detecting  contamination/  by  arsenic? — Yes.  In  many 
instances  arsenic  has  proved  to  be  present.  The  maxi- 
mum quantity  I  have  met  with  has  been  about  one 
gTain  per  gallon.  In  many  instances  the  jjroportion 
of  arsenic  was  very  small,  frequently  under  1-lOOth  of 
a  grain  per  gallon,  expressed  in  terms  of  arsenious 
oxide.  In  some  other  cases  arsenic  was  detected,  but  the 
quantity  must  have  been  much  smaller  than  that.  I 
am  prepared  to  detail,  or,  at  any  rate,  to  outline  the 
method  I  used  for  examiniation,  if  it  is  of  interest  to 
the  Commission,  but  otherwise  it  is  on  record.  I  do 
not  know  that  I  need  trouble  the  Commission  with  the 
details  of  the  process,  unless  Professor  Thorpe  desires  it. 

11971.  Was  the  maximum  quantity  of  one  grain  of 
arsenic  per  gallon  found  in  the  beer  in  which  Rostock's 
sugars  were  used  ? — I  do  not  know  the  origin  of  all  the 
beers  that  came  to  me ;  they  came  to  me  under  the  Sale 
of  Food  and  Drugs  Act  with  inrmbers,  and  I  have  no 
means  of  tracing  their  origin. 

11972.  (Professor  Thorpe.)  From  the  local  authorities  ? 
— Yes.  There  is  no  doubt  that  in  some  cases  arsenic 
was  present  in  the  malt  used,  as  we  know  it  is  apt  to  be 
on  the  outside  of  the  malt ;  and  in  other  in-stanres  T 
know  that  the  brewers  were  customers  of  Bostock's,  and 
that  the  beers  must  have  been  derived  from  Bostock's 
stock,  but  I  know  nothing  about  some  other  cases. 

11973.  {Chairman.)  Ordinarily,  at  present,  is  the 
amount  of  arsenic  in  beer  under  1-lOOth  of  a  grain  per 
gallon  ? — ^Since  attention  has  been  directed  to  the  mat- 
ter, the  brewers  and  maltsters  have  been  more  careful, 
and  it  'is  much  less  than  that,  as  a  rule  ;  in  fact,  I  con- 
stantly report  that  I  am  iinabJe  to  find  any  trace  of 
arsenic.  Since  the  trouble  arose,  brewers  and  malt- 
sters have  frequently  sen*  samijles  to  me  privately  to 
know  whether  they  are  free  from  arsenic,  and  the 
majority  of  them  now  show  no  arsenic  reaction.  Of 
course,  if  you  took  a  sufficient  quantity,  I  have  no  doubt 
you  would  obtain  evidence  of  the  presence  of  extremely 
minute  quantities  of  arsenic,  but  I  am  speaking  from  a 
practical  point  of  view  ;  the  amounts  are  below  1-lOOOth 
of  a  grain  per  gallon — quite  insignificant. 

11974.  Could  you  tell  it  was  below  1-lOOth  of  a  grain 
per  gallon  ;  do  you  discriminate  between  l-3C0th  and 
1-lOOtih  of  a  grain? — I  can  eet  inrlif^ations,  giving  quan- 
tities rouc'hly  down  to  l-70Dth  of  a  grain.    If  it  is  scme- 


Mr.  A.  H. 

Allen. 


Berzelius  fl[ 

method.  ™ 


thing  Jess  than  that,  I  talk  of  it  as  a  1-lOOOth  of  a 
grain,  more  or  less. 

11975.  What  process  of  analysis  have  you  employed  ? 
— I  formerly  etaployed  a  process  of  deteiTnination  based 
on  precipitation  of  the  arsenic  on  metallic  cojyper,  as 
in  Reinsch's  process,  resolution  of  the  arsenical  deposit 
by  an  oxidising  agent,  and  distillation  of  the  solution 
thus  obtained  with  fuming  hydrochloric  acid  and  a  re- 
ducing agent.  The  distillate  contained  all  the  arsenic 
in  the  foi-m  of  arsenious  oxide,  and  its  amoirnt  wa^ 
determined  after  neutrtalisation  by  titration  with  a  very 
weak  solution  of  iodine.  The  results  by  this  process 
were  very  satisfactory,  and  I  repeatedly  proved  the 
method  to  be  capable  of  giving  accurate  results.  It 
had,  however,  the  disadvantage  of  requiring  the  use  of 
a  considerable  quantity  of  beer,  not  less  than  50Occ. 
beinig  requisite,  and  twice  this  quantity  being  de'sirable. 
Hence,  at  the  time  I  employed  this  process,  it  became 
necessary  to  make  small  purchases  of  beer,  with  a  view 
of  ascertaining  if  arsenic  were  present ;  and  then  to 
purchase  large  quantities,  at  least  one  gallon,  for  the 
purpose  of  a  quantitative  determination,  on  which  a  cer- 
tificate could  be  based.  I  have  now  abandoned  the  Use  of 
above  process  in  favour  of  the  Marsh-Berzelius  method.  Marsh- 
employed  with  certain  precautions.  I  think  this  pro- 
cess the  best  at  present  known,  or,  at  any  rate,  it  is  the 
best  knoAvn  to  me,  for  dealing  with  minute  quantities  of 
arsenic,  and  it  has  the  advantage  of  being  available  with 
a  very  small  quantity  of  beer.  The  results  are  only 
approximate,  but  this  fact  being  recognised,  they  are 
sufiBciently  exact  for  practical  purposes. 

11976.  I  believe  you  were  one  of  the  members  of  the 
Joint  Committee  of  Public  Analysts  and  Chemical  In- 
dusti-y? — I  was. 

11977.  So  that  you  have  now  had  consideralble  experi- 
ence of  the  working  of  the  tests? — ^Yes.  In  other  words, 
I  was  in  the  minority  in  using  a  modified'  Reinsch  pro- 
cess ;  for  -a  long  time  I  could  not  succeed  well  with  the 
Margh-Berzelius  process,  but  ultimately,  with  certain, 
precautions,  which  I  thought  and  think  essential,  I 
got  excellent  results,  and  have  never  had  a  bad  result 
since.  So  that  I  have  modified  my  opinion.  I  always 
regarded  the  process  I  used  to  emplov  as  clumsy,  and 
requiring  an  iindesirably  large  quantity  of  beer  :  but 
now  I  can  get  good  results,  more  satisfactory  results, 
and,  I  thinlc,  quite  as  accurate  results,  by  the  Marsh 
Berzelius  process  with  quite  small  quantities  of  beer. 

11978.  Do  you  get  as  satisfactory  results  by  the 
:Marsh-Berzelius  process  with  small  quantities  of  beer 
as  you  formerly  got  with  large  quantities  by  the  Reinsch 
method  ? — ^Yes. 

11979.  As  satisfactory  ?— As  satisfactory. 

11980.  And  as  appi'oximately  accurate  ?— Yes,  accu- 
rate enough  for  our  purposes. 

11981.  Do  you  approve  of  prescribing  any  process  of 
analysis  ofRciallv  ?— No.    I  deprecate  the  official  pre- 
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scription  of  any  process  of  analysis,  however  excellent, 
as  being  practically  fatal  to  improvement  in  the  fnture. 
Having  in  view  the  fact  tha/t  the  Marsh-Berzelius  pro- 
\]  1903.  cess  is  an  arbitrary  one,  in.  which  exact  attention  to 
details  is  essential,  the  personal  equation  in  its  em- 
ployment is  conisdderable.  On  this  abcount,  if  any 
limit  of  arsenic  is  recommended  by  the  Commission, 
it  is  desirable  to  leave  a  margin  for  unavoidable  difiEer- 
ences  in  the  analytical  results.  Thus,  should  it  be 
the  opinion  of  the  Commission  that  1-lOOth  of  a  grain 
of  arsenious  oxide  per  gallon  of  beer  is  the  maximum 
amount  which  should  be  tolerated,  the  official  limit 
nce.s  m  jgoommended  should  not  be  less  than  l-125th  grain,  thus 
allowing  20  per  cent,  of  the  total  for  divergencies. 

11982.  {Chairman.)  You  say  the  official  limit  recom- 
mended should  not  be  less  than  l-125th  of  a  gi'ain ; 
should  not  that  be  not  greater  than  l-125th  ? — ]SIo,  it  is 
less ;  in  other  words,  they  should  prescribe  that  the 
amount  of  arsenic  should  not  exceed  l-125th,  and,  there- 
fore, the  limit  sihould  not  be  less  than  l-125th. 

11983.  AVliat  principle  do  you  follow  in  reporting  on 
samples  of  beer? — In  reporting  on  samples  of  beer,  I 
am  in  the  habit  of  stating  that  "  the  sample  contains  a 
material  quantity  of  arsenic,  I  estimate  the  proportion 
of  arsenic  present  at  .  .  ."  In  the  event  of  very 
small  quantities  of  arsenic  being  found,  I  state  that  "  A 

mples.  minute  trace  of  arsenic  was  present,  but  the  qiiantity 
was  too  small  to  enable  any  determination  to  be  made." 
There  are  such  things  as  very  zealous  authorities  anxious 
to  secure  absolute  purity  of  food  and  drugs,  and  some- 
times one  finds  it  desirable  to  certify  in  such  a  manner 
as  to  show  that  the  quantity  of  arsenic  is  very  minute  ; 
and,  therefore,  although  one  is  bound  to  say  one  finds 
it,  yet,  if  no  determination  can  be  made,  it  practically 
precludes  any  possibility  of  proceedings,  and:  that  is  the 
reason  why  t  have  adopted  these  two  alternative  forms 
of  statement  in  ray  certificates. 

11984.  When  you  estimate  the  proportion  present  at 
so  much,  do  you  mean  to  say  it  is  less  than,  not  greater 
than  ? — No  :  I  give  the  result  as  obtained  by  the  Marsh- 
Berzelius  process. 

11985.  You  estimate  it?— I  ascertain  by  analysis  the 
proportion,  present  'at  so  much. 

11986.  Supposing  it  was  so  small  as  l-250th  of  a  grain, 
what  would  you  say? — ^I  should  not  have  said  that  the 
quantity  was  a  material  quantity.  If  it  were  less  than 
l-250th,  or  down  to  that,  I  should,  under  iisual  circum- 
^ances,  report  that  there  was  a  minute  trace  present 
and  avoid  giving  a  figure. 

11987.  You  say  a  minute  trace  present ;  by  tliat,  you 
would  mean  less  than  how  mudi  ? — think  it  would 
depend  upon  who  I  was  reporting  to,  wliether  I  was 
reporting  to  a  sanitary  authority  or  whether  I  was  re- 
porting to  a  urewer.  In  givintr  a  certificate  Avhich  a 
brewer  can  use,  you  want  to  inform  him  that  there  is 
arsenic  there,  and  that  he  must  take  care  ;  you  want 
to  convey  to  him  that  there  is  a  trace  in  it,  but  it  is  so 
small  that  you  cannot  ascertain  the  Quantity.  That  re- 
lieves his  n'lind  ;  but,  at  the  same  time,  it  makes  him 
careful.  But  in  the  case  of  the  sanitary  authority,  1 
should  go  a  little  further,  and  say  the  proportion  wa? 
not  more  th^an  a  certain  quantity.  I  have  gone  down  to 
l-500th  of  a  grain,  and  l-700th  of  a  grain.  I  should 
state  the  actual  figure  to  a  sanitary  authority,  but,  see- 
ing that  it  is  also  said  to  be  minute,  that,  of  course, 
precludes  practically  any  possibility  of  proceedings. 
Sometimes  proceedings  are  apt  to  be  initiated  under  the 
Sale  of  Food  and  Drugs  Act,  not  on  beer,  but  on  other 
things  on  which  the  public  analyst  is  not  in  any  ?ense 
consulted,  and  on  which  they  might  have  taken  other 
steps  to  call  the  attention  of  the  vendor  rather  than  by 
actual  prosecution,  and  one  has  to  word  one'"s  certificate 
in  such  a  manner  as  to  be  a  guide  to  the  local  authority. 
In  some  parts  of  the  Kingdom  the  inspector  will  pro- 
ceed on  any  certificate  whicli  he  thinks  bears  a  construc- 
tion that  the  article  is  not  absolutely  pure,  and  iS'  not 
so  well  advised  as  he  might  be  if  he  had  to  send  all  the 
offenders  before  a  Committee,  including  the  medical 
officer,  and  so  on,  who  would  be  able  to  form  a  more 
decided  opinion,  and  act,  perhaps,  with  greater  discre- 
tion. I  have  no  doubt  Dr.  Wliitelegge  will  appreciate 
what  I  mean  in  that  wav. 

{Dr.  Whitehu'je.)  Fully. 

11988.  With  regard  to  articles  of  food  other  tlian  beer, 
have  you  made  any  investigation  ?— Yes ;  but  I  have 
little  to  say,  beyond  what  is  probably  already  fully 
known  to  the  Commission.  I  have  strong  reasons  for 
believino-  that  arsenical  contamination  has  been  due  to 
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other  sources  than  Bastock's  products  and  malt.  Thus, 
I  found  a  sample  of  confectioners'  glucose  syrup,  of 
American  manufacture,  to  be  strongly  arsenical.    That        -7 — 
was  not  Bostocks ;  and  the  man  wanted  to'  know  at  the  3  April  1003. 
time  whether  there  was  arsenic  in  the  syrup.   He  said : 
"Is  my  glucose  right?"     He  brought  it  to  me  to  Arsenic  in 
analyse,  and  it  was  very  strongly  arsenical.  confec- 

11989.  (.Sir  William  Hart  Dyke.)  Was  there  much  of  cj^"^"" 
a  percentage? — I  do  not  remember  that  I  determined 
the  percentage,  but  it  was  very  strongly  arsenical  in- 
deed, comparable,  I   have    no    doubt,  to  Bostook's 
samf)les ;  and  I  told  him  he  must  not  ii.se  it. 

11990.  {Chairman.)  Was  that  glucose  syrup  imported 
froni  America? — Yes.  It  is  used  by  confectioners. 

11991.  I  understand  that  you  have  not  found  ar.senic 
in  any  samples  of  jam  or  marmalade  P — No. 

11992.  Glucose  is  used  in  making  jam  and  marmaJade  ? 
— Yes.  We  used  to  think  that  marmalade  was  made 
with  sugar  and  oranges,  but  the  Lord  Chief  .Justice 
holds  that  you  can  put  in  glucose,  and  practically  any- 
thing else.  There  is  no  definition  of  marmalade. 

11993.  How  is  the  flavour  of  marmalade  given? — 1 
think  it  is  given  by  the  oranges  chiefly.  As  I  under- 
stand, the  old-fashioned  way  of  making  orange  marma- 
lade was  with  oranges  and  sugar  ;  but  the  ortlinary  .sugar 
— ^cane  sugar — is  now  in  part  replaced  by  glucose ;  and 
the  manufacturers  say  it  keeps  better  because  it  is  less 
likely  to  candy — the  cane  sugar  is  more  liable  to  crys- 
tallise out,  and  that  some  people  think  objectionable. 
There  may,  therefore,  be  a  good  practical  reason  for 
partially  replacing  it  with  glucose.  I  am  not  in  any 
way  objecting  to  the  use  of  glucose  in  that  manner, 
only  we  have  not  got  a  definition,  and  we  suffer  so 
much  in  practice  undex  the  Sale  of  Food  and  Drugs  Act 
from  the  want  of  an  accurat©  definition  of  such  articles 
as  marmalade. 

11994.  Is  glucose  as  wholesome  as  cane  sugar  in  mar- 
malade ? — It  is  equally  a  heat-producing  food,  and  it  is 
equally  wholesome  in  the  ordinai-y  sense,  provided  it 
has  no  arsenic  in.  it.  I  do  not  see  that  glucose  is  in 
any  way  a  worse  food  tlian  cane  sugar.  To  certain 
invalids  glucose  would  be  more  objectionable  than 
cane  sugar,  but  we  are  not  proposing  to  legislate  for 
.special  invalid  cases.  I  do  not  object  to  glucose,  if  by 
glucose  we  mean  inverted  cane  sugar  or  something 
which  is  strictly  dextrose ;  but  there  are  varieties  of 
brewers'  glucose  on  the  market  which  contain  a  large 
quantity  of  dextrin  and  indefinite  substances,  the  nature 
of  which  is  still  a  matter  of  dispute,  and  I  do-  not  like 
introducing  indefinite  substances  into  food. 

11995.  Does  "  right-handed  "  and  ''  left-handed  "  dis- 
criminate betwen  cane  sugar  and  glucose? — No,  not 
quite.  If  you  invert  cane  sugar  by  an  acid  or  other 
means,  it  splits  up  into  a  mixture  of  dextrose  or  dextro- 
rotatory glucose  and  Isevulose  or  Isevo-rotatory  glucose 
in  equal  parts.  That  mixture  is  a  thing  which,  would  be 
produced  gradually  by  the  action  of  an  acid,  perhaps,  in 
the  boiling  of  the  marmalade ;  but,  while'  you  should 
not  use  previously  invei-ted  sugar,  it  may  be  desirable 
that  cane  sugar  should  become  inverted  in  the  prepara- 
tion of  the  marmalade.  I  do  not  see  any  objection,  from 
a  physiological  point  of  view,  to  the  use  of  glucose,  if  by 
glucose  you  mean  this  invert  sugar ;  but  if  you  mean 
glucose  suoh  as  is  produced  largely  and  employed  in 
the  manufacture  of  beer  by  the  treatment  of  starch  and 
starch-containing  products  with  acids,  then  the  products 
are  different ;  you  have  no  Isevulose  formed,  but  you  have 
maltose  formed,  besides  dextro-gluoose,  dextrin  (a 
gummy  substance  of  intermediate  character),  and  more 
or  less  indefinite  products,  which  we  should  like  to 
know  more  about. 

11996.  Do  you  consider  that  even  the  best  glucose 
is  not  so  wholesome  as  cane  sugar  or  as  inverted  cane 
sugar? — I  .should  not  like  to  say  it  is  not  soi  wholesome. 
I  say  we  do  not  know  all  we  should  like  about  the 
glucose  made  from  starch.  We  have  certainly  no  evi- 
dence of  ordinary  glucose  being  injurious  ;  the  evidence 
is  purely  presumptive. 

11997.  Have  you  found  arsenic  in  borax? — Yes. 

11998.  And  in  glycerine? — As  a  rule,  there  is  no 
arsenic  in  glycerine.  I  have  had  hundreds  of  samples  of  ijJifrareiy 
glycerine  pass  through  my  hands,  and  I  think  in  only 
two  or  three  have  I  found  any  arsenic.  In  one  there 
was  l-20th  of  a  grain  per  lb.  l-20th  of  a  grain  in 
a  pound  of  glycerine  is  a  very  different  thing  from  tJie 
20th  of  a  grain  in  a  pound  of  sugar,  because  you  do  not 
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take  glycerine,  by  the  pound  as  a  food,  as  a  rule.  Some 
people  may  take  glycerine  internally,  but  the  quantity 
talfen  internally  is  generally  very  small,  and,  therefore, 
3  April  1903.  the  20th  of  a  grain  of  arsenic  in  a  lb.  of  glycerine  is 

 perhaps,  after  all,  comparable  to  a  tenth  of  that  amount 

in  a  pound  of  sugar.  But,  still,  there  is  no  reason 
why  the  arsenic  shotdd  be  there',  and  I  tbink  we  should 
aim  in  practice  a,t  getting  food  products  as  free  from 
notablv  injurious  substances  like  arsenic  as  we  can. 

11999.  Can  glycerine  be  called  a  food  product,  or  is 
it,  technically,  a  drug? — A  drug  is  defined  by  the  Sale 
of  Foods  aed  Drugs  Act  as  a  medicine  for  internal  or 
external  use  by  human  beings.  Carbolic  soap  is  a  drug 
in  that  sense.  Glycerine  is  used  as  a  drug,  but  it  is 
also  used  in  food.  There  are  various  preparations  for 
invalids  in  which  glycerine  is  used.  In  diabetic  foods 
they  employ  glycerine  as  a  sweetening  agent  instead  of 
sugar.  It  is  distinctly  used  as  a  food,  and  under  par- 
ticular circumstances  might  form  a  very  essential  part  of 
food. 

12000.  {Professor  Thorpe.)  The  modern  definition  of  a 
food  is  anything  that  enters  into  the  composition  of  a 
food,  is  it  not? — ^Yes.  It  has  been  extended,  in  conse- 
quence of  Mr.  Justice  Hawkins'  laew  that  baking  powder 
was  not  an  article  of  food. 

12001.  In  the  Act  of  1899  food  i.s  specifically  defined, 
is  it  not  ? — Yes.  Aooording  to  that  Act,  it  is  specifically 
anything  u&ed  in  the  manufacture  of  food. 

12002.  As  a  food? — Therefore,  tea-leaves  would  com© 
under  the  definition,  though  you  do  not  consume  them. 

12003.  Glycerine  jujubes,  of  course,  would  be  a  food? 
—  t  asi — or  a  drug  ;  it  iloes  not  matter  which. 

12004.  (Sir  William  Church.)  Glycerine  is  pat  into  a 
large  number  of  cakes  by  confectioners  to  keep  them 
moist,  is  it  not  ? — I  have  learnt  that  from  Dr.  Hammond 
Smith's  evidence.  I  did  not  know  it  before,  but,  of 
course,  I  accept  it  at  once. 

12005.  {Chairman.)  You  consider  the  Sale  of  Food 
and  Drugs  Act,  as  at  present  interpreted  and  adminis- 
tered,  does  not  afford  a  sufficient  check  on  the  introduc- 
tion of  deleterious  substances  ? — ^I  do,  and  for  the  fol- 
lowing reasons.  The  authorities  administering  the 
Adullteration  Acts  have  but  imperfect  knowledge  as  to 
the  panticular  food's  Id^alble  to  be  oontamiiiaited,  and  of 
the  particular  deleterious  suibstances  liable  to  be  con- 
tained in  such  foods,  and  the  public  analyst  is  not  sys- 
tematically consulted  as  to  the  kind  of  samples  which 
require  investigation,  nor  is  he  generally  cognisant  of 
any  systematic  effort  which  may  be  made  by  the  authori- 
ties. The  samples  sent  to  the  analyst  are  distinguished 
merely  by  numbers.  He  reports  the  result  of  the  ana- 
lysis, and  generally  hears  nothing  officially  as  to  any 
Xwoiceeddngs  which  may  be  taken.  He  may  find  reports 
in  the  newspiaioers  if  he  keeps  a  very  careful  eye  on 
thean.  He  may,  by  writing  to  the  inspector,  learn  what 
happened  in  respect  to  a  certain  Isample.  In  many 
instances  they  are  extremely  remiss  in  informing  the 
analyst  of  anything  that  has  occurred.  The  public 
analys't  is  often  in  possession  of  the  requisite  knowledge 
with  respect  to  substances  liable  to  contain  objectionable 
niiaitters,  but  new  forms  of  sopibisti'ciation  are  oomtinually 
l)eing  deWsed  with  the  expres'S  purpose  of  escaping  the 
public  analyst,  and  it  cannot  'be  expected  that  all  objec- 
tionable additions,  whether  accidentally  or  purposely  in- 
troduced, can  come  within  his  knowledge.  It  is  further, 
of  course,  out  of  the  question  to  make  an  exhaustive 
examination  of  every  sample  submitted  on  the  offchance 
<ji'  unlikely  event  of  some  unknown  impurity  being  pre- 
sent. There  seems  to  be  an  idea  among  the  public  thiat 
a  public  analyst  has  to  make  an  absolutely  exhaus- 
tive examination  for  every  poison  (and  for  every  other 
substance  not  poisonous)  of  every  article  that  comes 
t'o  'him.  To  us,  of  oou-rse,  snch  a  view  is  ridiculous; 
but  the  view  is  held,  and  sometimes  public  analysts  have 
been  accused  of  neglecting  their  dtitie'S,  or  executing 
tliean  in  a  very  perfunctory  manner,  because  they  have 
not  gone  out  of  their  wa'y  to'  took  for  thiu'gs  w<hidli  were 
Mot  expeoted  to  be  present.  I  ani  afraid  I  must  plead 
that  in  the  case  of  arsenic  in  bee-r.  I  never  thought 
there  was  'arsenic  in  beer  unt.il  this  Bostock  case  arose. 
I  only  had  a  ssample  of  beer  under  vei-y  special  circum- 
stances, because  we  could  not  re'port  on  beer,  as  there 
was  no  definiition  of  beer  saying  what  it  was  tO'  be  made 
from.,  and  unless  you  actually  found  something  in- 
jurious there  was  no  means  of  getting  at  the  offender. 
Certainly  it  never  occurred  to  me  that  people  would  use 
arsenical  glucose,  and  therefore  that  arsenic  would  be 
found  in  beer,  and  I  was  equally  ignorant  of  the  now 
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well-known  fact  that  malt  is  liable  to  contain  arsenic. 
I  confess  I  was  wholly  ignorant  on  the  subject. 

12006.  {Sir  William  Church.)  Yon  only  in^■estigated 
beer  for  salt  and  w.ater,  and  things  like  those? — That 
was  so  ;  and  then  the  idea  about  salt  being  used  as  an 
adralterant  died  out,  and  the  authorities  s'aid  :  "  It  is 
no  use  sending  samples  of  beer.  Really  there  is  nothing 
to  be  done  with  them.  We  cannot  prosecute  for  either 
one  thing  or  the  other,  even  for  hop  snbstitntes.  What 
is  the  use,  therefore,  of  knowing  that  beer  contains  these 
things  if  it  is  held  that  they  are  not  illegal"  There- 
fore until  the  arsenic  question  arose  I  do  not  tihink  I 
had  half  a  dozen  samples  of  beer  a  year  from  all  my 
authorities,  and  then  if  I  had  been  asked  I  should  have 
recommended  them  not  to  send  them. 

12007.  In  years  gone  by  had  you  never  had  beer  sent 
you  to  investigate  for  things  Like  oocculus  indicus  and 
drugs  of  that  sort  that  were  said  to  be  put  into  beer  ? — 
Under  the  Sale  of  Food  and  Drugs  Act  they  do  not  send 
you  'the  beer  for  speicial  investigation  or  for  investiga- 
tion for  a  particular  purpose.  I  receive  a  sample  of 
beer,  and  I  have  to  report  whether  it  is  "  genuine." 
Many  years  ago  I  met  with  a  beer  taken  under  the 
Sale  of  Food  and  Drugs  Act,  of  which  a  public  analyst 
sent  me  a  sample.  It  was  before  the  days  that 
Somerset  House  was  made  referee,  so  it  is  a  long 
wliile  since.  I  distinctly  confirmed  his  conclusion 
tliEit  there  was  tobacco  in  the  beer.  I  got  very  dis- 
tinct evidence  of  it.  I  have  looked  in  former  days 
for  cocrulus  indicus,  and  I  have  never  found  it.  At 
one  time  I  was  actively  interested  in  hop  substitutes, 
and  did  find  those,  hut  nothing  came  of  it.  Of 
recent  years  I  have  never  looked  for  such  things  as 
cocculus  in  beer,  nor  do  I  believe  that  they  are 
iised.  In  those  days,  when  there  were  private  brewers, 
and  every  little  country  ijuiblioan  at  a  public  roadside 
house  could  'brew  hiis  beer  as  he  liked  and  from  what  he 
J  iked,  there  was  a.  tendency  to  put  in  tbese  things. 
Brewers'  dmggists  went  round  and  said,  "Tut  in  this, 
that,  an'd  the  other,  and  it  will  do  vour  beer  good." 
Buit  in  these  dlayis,  when  the  be©r  ia  almost  invariably 
brewed  in  large  breweries,  where  large  quanitities  are 
made,  and  where  the  Excise  ofiicers  are  always  aronnd, 
and  would  spot  a  bag  of  anything  wrong  in  the  comer, 
T  do  not  tliinJk  that  such  bMngs  are  used  at  all.  Brewers 
are  only  too  anxious  to  miake  a  good,  honest  beer.  They 
may  say  they  make  it  oheaiper  from  m'alt  substiltutes 
than  from  mialt,  but  that  we  have  had  out  before.  My 
impression  is  that  they  are  an.xions  to  miafce  a  good 
article,  and  that  we  get  a  much  better  a'rticle  than  we 
did  in  the  old  times.  I  do  not  believe  in  these  injurious 
S'ubstances  being  used  on  the  sly.  They  cannot  be  us-3d 
on  the  sly  under  present  conditions. 

12008.  {Ciiairman.)  In  your  opinion,  any  additional 
information  respecting  the  liability  of  impurities,  such 
as  arsenic  io  get  into  articles  of  food  would  be  wel- 
comed, but  I  understand  that  past  experience  doew 
not  encourage  you  to  believe  that  any  .central  or  (ocal 
authority  could  be  entrusted  with  the  duties  of  col- 
lecting information? — That  is  so.  The  authorities  are 
busy.  The  only  officer  they  have  whom  they  could 
consult,  apart'  from  the  public  analyst — who  very  often 
is  at  a  distance,  and  is  not  present  at  their  coni- 
Miittee  meetings — is  the  medical  officer  of  health,  and 
m  some  oases  he  is  a  busy  man,  with  a  great  deal  to 
a.ttend  to,  and  perha.ps  a  private  practice.  In  other 
cases,  where  the  sanitary  authority  is  a  large  one,  he 
devotes  his  whole  time  to  his  duties,  of  which  the  pur- 
chase of  samples  under  the  Sale  of  Food  and  Drugs 
Act  is  a  very  limited  part,  and  although  he  would  be 
pleased  in  most  circumstances  to  act  on  my  hint  or 
suggestion  conveyed  to  him  by  the  public  Mualysfc,  it 
does  not  occur  to  liim  spontaneously  that  a  tiling  wants 
looking  into  ;  and  the  authority  are  only  advised  by 
him.  We  really  want  to  be  better  in  touch  with  the 
sanitary  authoriities.  One  Of  the  diffioultiets  at  pre.sent 
existing  is  that  public  analysts  for  different  districts 
do  not  see  each  other's  reports,  and  are  not  officially 
a'Wa.re  of  the  results  of  analyses  in  other  distant  parts 
of  the  counti7.  In  Sheffield  I  have,  as  an  act  of 
courtesy,  a  copy  of  the  quarterly  reports  sent  to  me 
bound  up  with  the  Council  Minutes,  and  I  have  it 
for  my  own  satisif action.  In  the  West  Riding  I  have 
a  copy  sent  to  me  in  the  same  way,  and  if  I  asked 
for  tliem  I  could  get  two  or  three  more  copies  ;  I 
do  not  think  I  could  in  Sheffield,  because  the  quar- 
terly reports  there  are  included  as  part  of  a  big  volume. 
I  never  see  my  reports  to  the  smaller  boroughs  ;  I 
suppose  they  send  them  up  regularly  t^  the  Local 
Coverirment  Board — ^I  have  no  doubt  they  do,  as  a 
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rule — but  some  of  the  authorities  habitually  lose  them 
and  ask  me  for  copies.  Ultimately  they  go  up,  but 
I  do  not  see  them,  and  I  do  not  see  other  public 
analysts'  reports.  There^  are  one  or  two  cases  where 
it  seems  to  be  the  practice  to  publish  a  large  num- 
(ber  of  copies  in  pamphlet  form,  and  then  the  public 
analyst  sends  it  to  a  few  of  his  friends,  but  he  can- 
not send  it  to  everybody  in  the  country,  even  if  he 
has  a  list.  The  most  complete  list  of  public  analysts 
was  that  in  connection  with  the  Sale  of  Food  and  Drugs 
Act  handed  in  in  evidence  by  Mr.  Thomas  to  the  Obm- 
mittee  on  Food  Products  Adulteration  ;  but  it  was  erro- 
neous in  several  important  particulars  as  to  fees  and 
terms  of  appointment ;  so  even  the  Government  have 
not  got.  the  particulars.  Then,  the  annual  report  of 
the  Local  Government  Board  appears  very  tardily,  and 
only  (iummarises  the  adulterations  met  with  in  such  a 
manner  as  to  detract  very  much  from  its  value.  In 
other  words,  we  learn  only  from  the  Local  Government 
Board  report — published,  perhaps,  a  year  or  so  after  its 
nominal  d'ate — that  Mr.  So  and-So,  of  such  a  town,  has 
found  something  as  an  adulterant.  Tliat  is  all  we 
know  about  it.  Of  course,  there  is  a  certain  amount 
of  co-operation  among  public  analysts. — we  have  our 
Society's  meetings,  and  so  on,  and  there  a  good  deal  of 
chat  goes  on  a«  to  the  way  these  firings  are  done ; 
but  it  would  be  very  much  better  if  the  annual  re- 
ports of  public  analysts,  if  not  their  quarterly  reports, 
were  published  formally.  Remember,  the  annual  re- 
port is  not  a  formal  report. — ^the  law  requires  a  quar- 
terly report ;  but  the  annual  report  is  a  statement 
which  the  authorities  are  glad  to  have,  because  it 
enables  them  to  see  once  a  year  what  has-been  done, 
instead  of  wading  through  quarterly  returns.  A  public 
analyst  is  under  no  legal  obligation  to  furnish  an 
annual  report,  although  the  local  authority  may  like  it. 

12009.  But  he  is  under  a  legal  obligation  to  furnish 
a  quarterly  report  ? — Yes. 

12010.  Could  not  the  summarising  in  the  quarterly  re- 
port be  thnroxighly  satisfactory  instead  of  unsatisfactory, 
as  you  find  it  now,  and  so  dispense  with  an  annual  re- 
port ? — ^The  quarterly  report  should  be  as  full  as  it 
can  conveniently  )w  made,  and  I  would  suggest  that 
it  should  be  part  of  the  regulations  that  it  should  be 
printed  in  sufficient  numbers  to  enable  the  Local  Govern- 
ment Board  to  send  it  round  to  all  the  other  analysts, 
so  that  we  might  know  what  others  are  doing.  Person- 
ally, I  find  that  my  annual  report  in  the  West.  Ridi)ig 
gives  me  an  opportunify  of  commenting  upon  defects 
in  the  working  of  the  Act,  which  opportunity  I  have 
not  in  the  quarterly  reports.  We  are  tied  down  fin-- 
mally  in  a  quarterly  repoi't  more  than  we  are  in  an 
annual  report,  I  think. 

12011.  (Sir  IViUia  iii.  Hai  t-Dykc.)  You  are  speaking 
here  of  the  provi.sionis  of  the  l^'ood  and  Drugs  Act? — 
1  am  speaking  of  the  working  of  the  Adulteration  Acts, 
which  terni  also,  includes  the  Margarine  Act,  and  so 
on.  I  should  be  sorry  not  to  have  an  opportunity  of 
making  an  annual  report.  At  the  same  time  the  quar- 
terly report  is  (the  fonnal  one  whic'h  we  are  bound  to 
make.  You  see  sonietimi'h  a  quarterly  report  is  limited 
to  a  comparatively  smiall  uumJber  of  samples,  and  you 
get  a  better  purview  really  of  the  condition  of  affairs 
at  the  end  of  the  year  than  you  do  at  the  end  of  the 
quarter.  As  a  matter  of  fact,  it  has  been  my  practice 
in  the  quarterly  report  to  give  a  slight  description  of 
all  adulterated  samples,  and  to  say  the  rest  were 
genuine,  and  in  reference  to  anything  which  has  been 
specially  interesting,  I  have  generally  paraphrased  the 
wording  of  my  certificate.  In  the  annual  report  I  give 
a  table,  which  takes  a  very  considerable  time  to  compile, 
fcitlating  the  number  of  samples  of  each  particular  kind 
examined  during  the  year  and  their  liource,  us  there  are 
a.  large  numiber  of  sanitary  authonities  existing  in  the 
West  Riding,  eiaich  one  of  wliich  is  liable  to  send  me 
samples.  That  makes  the  annual  report  a  very  trouble- 
6ome  one,  and  I  am  very  glad  I  have  nwt  to.  give  a 
quarterly  report  to  these  little  sanitary  authorities, 
who  send,  perhaps,  half  a  dozen  samples  of  milk  a  year. 
It  would  be  a  nuisance  to  have  to  make  quarterly  re- 
ports to  them  ;  but  they  are  all  included  in  the  West 
Riding  report.  I  do  not  grudge  the  trouble  of  com- 
piling the  statistics,  because  I  tliink  they  are  useful  and 
valuable,  and  I  should  be  sorry  to  be  told,  "Well,  you 
must  put  everything  you  want  to  put  in  into  the 
quarterly  .report,"  because,  as.Itsay,  you  do  not  get  that 
general  purview  of  the  subject  which  you  are  able  to 
get  after  a,  loiiger  period.  ...  ^ 
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12012.  What  is  your  vieiw  as  to  the  analytical  control 
in  the  case  of  arsenic  and  kindred  impurities  in  foods  ? 
— ^I  hold  that  the  analytical  control  of  the  quality  of 
food  may  .be  exercised  more  readily  over  the  ingredi- 
eirts  of  a  food  than  over  the  finished  product,  but  the 
Sale  of  Food  and  Drugs  Acts  give  no  power  to  the  local 
authorities  to  take  samples  or  otherwise  deal  with  food 
constituents  at  a  factoi-y  .where  such  ingredients  are 
not  on  sale.  For  instiance,  in  reference  to  this  beer 
question,  if  local  authorities,  when  Bostock's  had  their 
troiAle,  had  had  the  power  to  go  to  other  glucose  manu- 
facturers and  say,.  "  I  demand  so'uc  of  your  glucose," 
they  would  have  been  able  to  see  at  once  whether  other 
glucose  manufacturers  had  got  into  the  sa.me  trouble, 
or  what  kind  of  stuff  they  were  diistriburtarDg  to  their 
customers  ;  but  the  process  a.otually  came  to'  be  this — 
that  it  wa.s  the  finished  beer  that  had  to  be  examined, 
instead  of  preventing,  the  arsenic  from  going  into  the 
beer,  as  the  brewers  would  have  been  most  anxioiis  to 
do — ^the  beer  was  finished,  and  then  they  had  to  run  it 
down  the  gutters  in  some  cases,  or,  as  happened  in  one 
instance  within  my  knowledge,  put  it  aside  till  the 
scare  was  over,  and  then  distribute  it. 

12013.  When  a  retailer  is  prosecuted  is  there  a  diffi- 
culty in  reaching  the  manufacturer? — Yes.  First  of  all, 
the  prosecution  of  the  retailer  often  involves  a  distinct 
hardship.  He  is  not  always  the  man  who  is  really  to 
blame,  and  he  has  to  defend  himself  under  disagreeable 
circumstances.  This  is  going  a  little  away  from  the  beer 
question,  but  in  the  case  of  many  very  well-known  foods, 
and  also  in  cases  of  arsenical  impurity,  the  retailer  is  not 
responsible,  really,  for  what  he  sells.  The  foods  are 
very  often  done  up  in  tins.  Take  the  case  of  condensed 
milk.  The  importer,  or  the  manufacturer,  or  the 
creamery  man — the  merchant — ^often  puts  on  the  can 
containing  the  condensed  milk  a.  grossly  misleading  state- 
ment as  to  its  composition  and  misleading  directions  as 
to  the  use  of  the  contents.  For  instance,  in  some  cases 
tl:ey  prescribe  that  these  condensed  milks  shall  be 
ililnted  with  seven  to  ten  parts  of  water  for  general  use, 
and  with  12  to  15  parts  of  water  for  babies.  Now,  there 
is  no  condensed  milk  in  the  market  which  is  oondense^d 
to  lees  than  one-third  of  its  original  measure,  so  that 
to  bring  it  to  its  original  strength  you  should  not  put 
more  than  two  parts  of  water,  and  then  you  would  have 
tJie  original  strength.  But  these  condensed  milks  which 
are  preserved  with  sugar  would  be  then  of  the  thickness 
of  thick  cream,  or  even  of  treacle,  and  intolerably  .sweet, 
so  that  nobody  could  use  them  in  tea  unless  they  were 
very  fond  of  sugar;  and  as  for  the  baby  using  them,  it 
is  out  of  the  question.  Then,  when  the  article  is 
diluted  to  such  an  extent  that  the  baby  can  tolerate  it, 
you  have  got  to  fill  its  stomach  with  a  lot  of  water;  that 
is,  give  it  very  dilute  milk  indeed — deluged  with  sugar, 
which  is  a  food,  but,  at  the  same  time,  you  do  not  get 
the  nitrogenous  food  or  the  fat.  The  result  is  that  the 
directions  on  the  tin,  1  consider,  lead  to  the  semi-starva- 
tion of  children  fed  on  condensed  milk,  where  it  is 
sweetened  milk.  AVhere  it  is  unsweetened,  a  much  more 
moderate  dilution  can  be  practised  ;  but  I  do  think  it  is 
a  shame  to  lead  people  by  label  to  suppose  that  they  can 
get  a  good,  wholesome  milk  of  the  original  quality  by 
adding  a  large  quantity  of  water,  even  up  to  14  parts,  as 
is  directed  in  a  notable  case.  In  any  case,  wherever  you 
go  beyond  three  parts,  you  have  dilution  of  the  original 
milk.  Concentrated  foods  for  invalids  are  also  often 
very  grossly  misdescribed,  but  i.u  means  exist  for  local 
authorities  proceeding  againsc  the  prime  offenders, 
since  the  sale  of  the  article  to  the  retailer  takes  place 
outside  the  district.  I  am  not  quite  sure  that  I  am 
strictly  right  about  that,  as  I  think  it  is  possible  perhaps 
that  you  miglit  catch  ihem  at  the  railway  station  as  they 
came  in,  in  the  same  way  as  you  can  the  milk  ;  but  the 
whole  thing  is  eminently  impracticable. 

12014.  (.S'ir  WilUavi  Hart  Dyhr.)  The  manufa.oturer  is 
in  one  district  and  the  retailer  iii  another  district ;  that 
is  your  point  ? — Yes.  That  brings  one  really  to  the 
question  of  the  warranty.  A  few  weeks  ago  a  man  was 
summoned  in  Sheffield  for  selling  adulterated  milk- 
He  pleaded  that  ir  was  warranted  as  genuine,  and  he  saiJ 
he  got  the  warranty  from  Liverpool.  The  Corporation 
sunimc);ed  Livcr]DOol  man  who  sujjj^lied  lum  with 
that  warranty  and  that  milk,  and  it  was  argued  for  the 
defence—"  You  1  ave  nothing  to  do  with  us  ;  we  did  it  in 
Li\'erpool,  and  you  cannot  prosecute  us  in  Sheffield  for 
what  we  did  in  Liverjjool.''  The  stipendia.ry  magistrate 
is  taking  time  to  consider  tlus  legal  point.,  Admitting 
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KOYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


Mr  A  H     ^^^^  subjtiot  is  tiomewiiat  iiitiicato. ' 

jiUen.       Local  authorities  will  not  take  proceedings  unless  tbey 

 '       see  their  way  clear.    To  have  a  case  like  that  lost  does 

3  \pvil  1903.  very  much  harm,  because  every  other  adulterator  says: 

 I  have  only  to  get  the  article  and  a  warranty  from  a 

distance,  and  tlien  they  cannot  touch  him."  The 
warranty  is  doing  a  most  serious  amount  of  harm  in 
ikat  way.    The  law,  whatever  it  implies,  does  not  dis- 
tinctly say  that  the  manufacturer  or  the  merchant  can 
be  prosecuted  at  the  sani9  court  where,  the  retailer  was 
originally  brought  up,  and,  therefore,  it  makes  it  im- 
practi'^able.    I  will  take  the  case  of  invalid  foods  as  an 
instance.   Some  of  these  patent  foods,  which  are  grossly 
Objections  to  misdescribed,  are  sold  in  tins— they  are  closed  pre- 
prosecution    parations,  aiKl  the  retailing  grocer  or  druggist  does  not 
of  mere  know  what  is  in  them.    He  sells  them  over  the  counter 

retailer.  f^j^.  ^h^t  they  are  stated  to  be.  Yet  if  you  want  to  prose- 
cute, you  have  got  to  prosecute  that  innocent  man, 
and  then  if  he  says,  "  I  simply  bought  it  from  the  whole- 
sale man,  and  he  described  it  on  his  invoice  a,s  being 
so  and  so."  you  cannot  then  summon  the  man  from 
London  doAvn  to  Sheffield,  because  it  is  a  different  dis- 
trict, and  the  side  did  not  occur  in  Sheffield,  but  m 
London.  At  any  rate  that  is  the  diffiouTty  we  are  con- 
tinually meeting  witlli.  There  is  .a  glaring  case,  which 
I  think  I  mentioned  to  a  previous  Committee,  of  a 
patent  invalid's  food,  described  as  containing  over  80 
i>er  cent,  of  nitrogenous  constituents.  It  was  made 
chiefly  of  milk  sugar,  and  wheat  flour;  it  was  worth 
perhaps  twopence,  and  they  charged  3s.  6d.  for  it.  But 
that  is  not  the  point ;  let  them  charge  what  they  like, 
but  they  should  not  misdescribe  it.  It  was  purposely 
misdescribed  on  an  enamelled  label,  and  they  sold  it 
largelv.  The  Sale  of  Food  and  Drugs  Act  doe«  not  touch 
that  kind  of  fraud.  We  want  to  have  the  power  of 
summoning  the  wholesale  man  at  the  local  police  court ; 
he  is  the  man  who  really  is  at  the  bottom  of  it. 

12015.  {Frofessor  Thorpe.)  Why  does  not  the  Sale  of 
Food  and  Drugs  Act  toucli  that  particular  CJise  ?  It  is 
nnt  of  the  nature,  substance,  and  quality  demanded  as 
bv  the  label?— The  wholesale  man  in  Liverpool  says, 
"You  cannot  summon  me  at  Sheffield  for  an  ofifence 
committed  at  Liverpool  ;  I  gave  the  false  warranty  m 
Liverpool,  but  you  have  nothing  to  do  with  that  m 
Sheffield." 

12016.  {Sir  WiUiam  Bart  Jhjkc.)  That  is  a.  point  of 
jurisdiction,  rather?— It  is,  but  at  the  same  time  it  is 
one  of  the  practical  difficulties  we  suffer  from.  The 
warranties  go  from  one  man  to  another  until  they  ulti- 
mately warrant  them  out  of  the  kingdom,  of  course. 

12017  {Br.  Whitdeggr.)  You  have  not  had  a  hostile 
decision  on  that,  have  you?— We  have  not  had  a  hostile 
decision,  but  there  have  been  more  than  several  instances 
where  our  authorities  have  not  prosecuted,  because  they 
know  the  man  has  praotically  a  waiTantv  from  a 
distance,  and  they  say,  "Well,  we  had  better  withdraw 
the  ease." 

12018.  {Frofessor  Thorpe.)  TaJce  London,  for  example  ; 
surely  there  have  been  one  or  two  oases  in  which  the 
man  "ivin"  the  warranty  has  been  attached  to  the  prose- 
cution, althoudi  he  is  outside  tlie  particular  distrxt 
ooatrolled  by  "the  analyst  who  brought  the  oTigimd 
(,jTir„e?— I  do  not  know  how  far  that  would  pffect 
London:  but  I  would  point  out  a  somewhat  simdar 
thint'  which  occurred  recently,  where  milk  was  taken 
to  the  analyst  for  the  wrong  district,  and  the  case  was 
dismissed  because  he  was  the  wrong  man  to  take  it  to, 
as  the  offence  had  been  committed  outside  his  district. 

12019.  I  know  that  case.     On  the  other  hand,  as  a 
set-off  against  that,  there  have  been  one  or  two  cases 
of  adulterated  butter,  for  example,  when  a  particular 
analyst— we  will  say    the    Kensington    analyst— has 
brought  a  charge  against  a  certain  retailer  for  the  sale 
of  butter  which,  in  his  opinion,  is  adulterated,  and 
the  man  has  pleaded,  "  No  ;  I  got  this  butter  as  pure, 
and  under  a  warranty,"  and  the  court  has  attached  the 
warrantor  to  the  case,  and  conviction  has  followed, 
but  nevertheless   the  warrantor  has  been  outside  the 
district  of  the  particular  analyst  who   brought  the 
original  charge? — That,  I  would  suggest,  shows  that 
there  is  a  difference  in  practice,  and  that  the  law  is 
not  clear  on  the  subject.    The  Sheffield  stipendiary  is 
now  takinc;  time  to  consider  the  legal  question  whether 
tJie   Sheffield  authorities  can  taJte  action  against  a 
ptrson  m  Liverpool  for  a  false  warrant^-.    That  ques- 
tion was   distinctly  raised  by  the  solicitor    for  the 
defence,  who  argued  that  the  Sheffield  stipendiary  had 


1..,  jurisdiction  at  all.  The  same  difficulty  has  arisen  Mr.  A.U. 
before,  and  has  wdthin  my  knowledge  prevented  local       j^n^^  ' 

authorities  from  taking  action,  because  of  the  obscurity   

of  tlve  law  on  that  point.  3  AprU  190! 

12020.  {Chairman.)  Is    the    absence    of  legalised 
limits  as  to  the  amoiint  of  impurity  allowed  in  food  Need  for 
objectionable,  in  your  opinion? — Yes  ;  it  causes  much  "standard! 
trouble  in  joractice,  and  many  failures  of  justice.    The  and  defini- 
limit  of  strength  in  the  case  of  spirits  has  operated  tion  under 
very  satisfactorily,  but  no  limitation  exists  as  to  the  SaleofFooi 
amount  of  deleterious  impurity  allowable    in    such  and  Drngs 
liquors.     In  fact,  the  whole  question  as  to  which  of 
the  subsidiary  constituents  of  spirit  are  deleterious, 
and  to  what  relative  extent,  is  very  uncertain,  and 
would  require  lengthy  investigation  by  experts  before 
any  legal  limits  could  be  fixed.    The  whole  subject  is 
highly  comjilex,  and  its  investigation  does  not  come 
withiji  the  public  analyst's  dutyj  who,  could  he  suc- 
ceed in  isolating  the  constituents  which   he  might 
suspect  to  be  injurious,  is  at  once  crippled  by  the 
Vivisection  Act,  which  would  prevent  him  adminis- 
tering a  dose  to  a  mouse  to  see  whether  it  had  any 
ill-effect.     It  is  a  thing  which  has  not  literally  come 
to  the  point  so  far,  but  it  is  one  of  those  things  which 
would  tell  whenever  he  was  required  to  express  any 
opinion  ;  and  really  it  is  important,  because  at  present 
the  examination  of  spirits  under  the  Sale  of  Food  and 
Drugs  Act  is  limited  practically  to  ascertaining  the 
alcoliolic  strength,  with  the  exception  that  I  always 
look  for  sugar  and  for  acids,  which  have  been  alleged 
to  have  been  used,  but  which  I  have  never  found  in 
the  course  of  a  quarter  of  a  century's  experience  and 
many  thousands  of  samples. 

12021.  Water  is  the  only  adulterating  material  which 
is  25ermitted,  is  it  not  ? — Water  is  the  only  adulterating 
material  which  can  be  looked  for  under  the  circum- 
stances under  which  samples  are  examined  under  the 
Sale  of  Food  and  Drugs  Act.  In  the  absence  of  any 
definition  of  spirits — of  brandy,  whiskey,  rum,  and  so 
on — it  would  be  quite  impracticable  to  say  it  was  not 
rum  or  it  was  not  whiskey,  except  in  a  very  special 
case.  I  have  only  recently  certified  on  a  sample  which 
was  labelled  "  Liqueur  Rum,"  and  on  another  which 
was  labelled  "Liqueur  Brandy."  They  contained  only 
a  trace  of  alcohol,  20  per  cent,  of  sugar,  and  flavouring 
matters,  and  yet  they  were  sold  as  liqueur  rum  and 
liqueur  brandy.  That  is  so  absolutely  outside  trade 
practice  that  I  do  not  think  there  can  be  much  doubt 
about  a  conviction  ensuing  under  the  Sale  of  Food  and  Evasion  of 
Drugs  Act ;  but  at  the  same  time,  with  those  very  Sale  of  Fow 
special  and  remarkable  exceptions,  it  is  only  a  ques-  and  Drugs 
tion  of  strength.  I  may  remind  the  Commission  that  Acts  by 
in  London  the  publican  systematically  evades  the  Act  means  of 
by  putting  up  in  his  bar  a  notice,  "  All  spirits  sold 
here  are  diluted,  but  not  below  half-proof  strength  "  ; 
that  is  to  say,  he  says  everything  here  is  adulterated, 
but  is  not  adulterated  to  bring  it  below  50  under  proof, 
whereas  the  legal  limit  for  whisky,  rum,  and  brandy 
is  25  under  proof,  and  for  gin  35  degrees  under  proof. 
He  goes  beyond  that,  admits  it,  and  by  means  of  a 
label  or  an  announcement  he  can  sell  any  dilution  he 
likes. 

12022.  In  respect  to  the  sale  of  whiskey,  rum,  and 
brandy,  you  say  the  publican  may  give  notice  that  it 
is  diluted  ? — Yes. 

12023.  And  he  does? — He  does  so  habitually. 

12024.  Is  he  within  his  legal  rights  in  doing  that? — 
A  prosecution  fails  if  you  prosecute  him,  because  he 
immediately  says,  "  It  was  up  in  the  bar  parlour  ;  1 
had  a  notice  there,  and  I  had  it  up  in  the  bar."  I 
would  respectfully  suggest  that  if  you  frequented  Lon- 
don public  houses  you  would  find  that  notice  was  very 
general.  The  publican  says  :  "  All  spirits  sold  here 
are  diluted,  but  not  below  half-proof  strength."  That 
means  not  below  50  under  proof,  whereas  the  Act  says 
you  must  not  sell  it  below  25  under  proof  unless  you 
sell  it  as  a  mixture. 

12025.  (Sir  WilKam^  Hart-Dyke.)  That  is  without  a 
notice  ? — Yes  ;  but  that  notice  is  not  understood  by 
the  frequenters  of  the  bar,  and  it  is  perhaps  not  seen, 
and  the  law  is  evaded.  It  has  been  suggested  that 
those  licensed  houses  which  exhibit  such  a  notice  should 
have  their  licence  objected  to  in  future,  but  there  are 
so  many  other  reasons  now  given  for  objecting  to 
licenses  that  I  do  not  know  that  it  would  hold  water. 

12026.  (Chairman.)  Do  you  not  thint  that  practice 
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notices. 


*  Since  this  evidence  was  given  the  Sheffield  stipendiary  has  dismissed  the  summon.^  on  the  ground  of  warranty,  but 
without  referelice  to  the  point  of  locality  of  proceedings. 
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of  diluting  these  spirits  is  rather  to  be  encoiiraged? — 
No. 

12027.  Providing  notice  is  given,  and  providing  he 
does  not  cheat  the  people  by  charging  them  more  than 
he  has  a  right  to  do? — I  do  not  think  the  peojile  under- 
stand the  nature  of  the  notice. 

12028.  (Sir  William  Hart  Byke.)  If  you  ask  for  a 
glass  of  gin,  you  may  get  gin  and  water  ? — Yes.  As  a 
strict  teetotaler  put  it,  I  think  they  would  be  very 
much  better  without  the  spirit ;  but  I  do  object  to  pub- 
licans selling  water  at  the  price  of  whiskey. 

12029.  {Professor  Thorpe.)  What  you  say  is  the 
constant  practice  in  public-houses  in  respect  to  spirits 
is  a  growing  pi-actice  in  refreshment  rooms  in  the  case 
of  milk  ;  even  refreshment  contractors  in  railway 
stations  put  up  a  notice  to  the  effect  that  "  The  milk 
sold  in  this  establishment  is  diluted  "  ;  that  is  so,  is  it 
not? — Yes.  Tluy  ilo  that  now  on  sonif  railways.  In 
the  refreshment-rooms  tliere  is  a  noticei  to  the  etiect 
that  "  In  order  to  avoid  any  trouble  under  the  Sale  of 
Food  and  Drugs  Act  we  beg  to  announce  that  all  milfe 
sold  here  is  dilutetl,"  or  "is  not  guaranteerl  to  be 
genuine.'' 

12030.  (Cliairinan.)  They  do  not  say  how  much  ? — No. 
As  a  fact  it  is  nut  diluted.  They  sell  the  genuine  milk, 
but  tliey  want  to  protect  themselves  from  annoyance. 

12031.  (Sir  William  Church.)  What  you  do  object  to 
is  that  these  diluted  sjpirits  are  sold  at  the  price  that  un- 
diluted spirits  should  be  sold  at  ;  and  that  does  not 
seem  to  be  right ;  it  might  be  desirable  that  spirits 
should  be  sold  weaker  than  they  are,  but  then  they 
should  be  charged  less  ;  that  is  your  view  ? — I  would 
rather  jjut  the  water  to  it  myself  to  the  extent  I  wanted 
it.  I  think  that  some  of  these  practical  objections 
would  be  met  if  it  were  maile  part  of  the  duty  of  local 
sanitaiy  authorities  to  put  the  Merchandise  Marks  Act 
in  operation  in  the  same  manner  that  they  are  entrusted 
with  the  taking  of  samples  under  the  Sale  of  Food  and 
Drugs  Acts.  At  present  it  is  no  one's  duty  to  put  the 
Merchandise  Marks  Act  into  operation,  and  the  sanitary 
authorities  and  the  police  consider  it  beyond  the  scope 
of  their  present  duties.  The  other  day  the  Danish 
Government  representative  brought  an  action  at  Leeds 
under  the  Merchandise  Marks  Act  against  a  butterman 
for  selling  as  Danisli  butter  what  was  of  Finnisli  origin, 
and  got  a  penalty  of  £238.  If  it  had  been  under  the 
Sale  of  Food  and  Drags  Act  in  Sheffield,  even  if  the 
man  had  been  convicted,  10s.  would  have  been  as  much 
as  the  man  would  have  been  fined. 

12032.  (Chairman.)  How  was  this  penalty  of  £238 
arrived  at? — I  do  not  know  how  it  was  added  up,  but 
the  Merchandise  Marks  Act  gives  very  much  heavier 
fines,  and  the  practice  is  better — at  any  rate  it  is  much 
more  easy  to  obtain  convictions  under  that  Act  than  it 
is  under  the  Sale  of  Food  and  Drugs  Act.  I  do  not 
think  the  warranty  comes  in  except  as  a  question  of 
false  warranty — he  misdescribes  his  goods.  Those  in- 
stances I  mentioned  to  you  of  invalid  foods  could  be 
proceeded  against  under  the  Merchandise  Marks  Act 
if  it  were  made  the  business  of  the  local  authorities  to 
take  action  ;  but  they  say  :  "  We  have  nothing  to  do 
with  it,  and  we  should  be  considered  to  be  sroing  out- 
side  our  province  if  we  were  to  touch  the  Merchandise 
Marks  Act."  The  result  is  that  it  is  useless.  It 
should  be  made  by  law  part  of  their  duty  to  take  proceed- 
ings, where  they  thought  desirable,  for  false  war- 
ranty and  false  descriptions,  such  as  are  practised  now, 
and  for  which  there  is  no  penalty.  Practically  under 
the  Sale  of  Food  and  Drugs  Act  you  may  misdescribe  the 
article  to  any  extent  on  a  label,  but  that  would  not  be 
the  case  under  the  Merchandise  Mai*ks  Act. 

12033.  Do  you  think  a  Court  of  Reference  whose  duty 
it  should  be  to  recommend  standards  or  limits  would  be 
valuable  ? — Yes,  I  should  welcome  a  Court  of  Reference 
to  recommend  standards  or  limits  and  to  formulate 
definitions.  Such  a  Court  would  be  valuable  if  properly 
constituted  and  endowed,  but  unless  thoroughly  repre- 
sentative, so  as  to  have  the  confidence  of  all  interests 
concerned,  its  appointment  would  be  disastrous.  As 
a  matter  of  fact,  the  Society  of  Public  Analysts  sug- 
gested that  a  long  time  ago,  and  the  Select  Committee 
on  Food  Proilucts  Adulteration  which  sat  in  1894-5  and 
1896  practically  adopted  the  su'_'!iesti(in,  and  thoucrht  a 
Board  of  Reference  would  be  desirable,  on  which  all 
lar^e  interests  should  be  represented.  Nothing,  how- 
ever, was  done  by  the  Government,  and  it  has  been 
omitted  from  the  modifications  of  the  Act  which  have 
since,  been  made. 
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12034.  Do  you  consider  that  the  Sale  of  Food,  and    j^^,  j  jj 
Drugs  Acts  are  in  a  satisfactory  or  an  unsatisfactory  Allen. 

condition  ? — In  many  respects  I  think  they  are  \n  an   .. 

eminently  unsatisfactory  condition.    The  Government,  3  April  1903. 

the  judges,  and  the  magistrates  alike  combine  by  their   

actions  and  decisions  to  encourage  adulteration.  I  Directions  v< 
do  not,  of  course,  mean  intentionally,  but  that  is  the  wliicli  Salei  f 
j)ractical  effect  of  it.    As  an  instance  of  the  condition  Food  and 

of  the  Acts,  in  the  case  of  Mason  v.  Cowdray  (Q.B.D.  Drugs  Acts 
1900,  p.  419)  six  twopenny  bottles  of  camphorated  oil  are  uiisatis- 
were  purchased,  and  two  of  these  were  left  with  the  factory, 
vendor,  two  sent  to  the  analyst,  and  two  retained  by  the 
inspector.  It  was  pleaded  that  there  had  not  been  a 
proper  division  into  three  as  required  by  the  Act,  and 
that  to  send  two  complete  bottles  out  of  the  six  samples 
to  each  of  the  different  people  concerned  was  not  right 
— they  ought  to  have  divided  up  a  single  bottle.  In  his 
decision  Mr.  .Justice  Ridley  said  it  did  not  matter  that 
the  sample  purchased  was  a  small  article.  Six  bottles 
were  s\x  articles.  The  appellant  bought  six  bottles, 
and  did  not  divide  any  of  them.  In  that  case  the  atten- 
tion of  the  Local  Government  Board  was  drawn  to  the 
circumstance,  and  they  replied  that  there  had  been  a 
pajaer  recently  published  saying  that  it  was  possible  to 
ascertain  the  ainonnt  of  camphor  in  camphorated  oil 
with  as  little  as  one-sixth  of  an  ounce — 1  have  the  corre- 
spondence here  if  it  would  interest  you — and  therefore 
it  was  not  impracticable  to  divide  the  contents  of  one 
of  these  little  twopenny  bottles  into  three  and  submit 
it  for  analysis.  The  adviser  to  the  Local  Government 
Board  did  not  take  into  account  the  fact  that  jjenny 
bottles  vvei-e  sold  as  well  as  twopenny  bottles.  The 
public  analyst  would  always  wish  to  repeat  his 
anal.ysis  ;  in  each  case  he  would  want  another  quantity. 
He  is  expected  to  report  upon,  and  does  habitually 
report  upon,  not  simply  the  amount  of  camphor,  but 
whether  the  oil  present  is  wholly  olive  oil,  as  it  ought 
t^>  be,  or  is  a  mineral  oil  or  is  cotton  seed  oil,  or  some 
other  oil.  He  cannot  do  that  with  only  one-sixth  of  an 
ounce  to  work  on.  The  same  principle  applies  to  pills, 
lozenges,  sweets,  and  each  blue  and  white  packet  of 
S'9idlitz  powder.  The  decision  means  this  :  that  if  you 
buy  pills,  each  pill  is  a  separate  article,  and  so  you 
have  got  to  divide  that  pill  into  three,  and  send  one 
portion  to  the  analyst,  and  so  on.  The  result  is  that 
in  the  West  Kiding  (where  they  were  anxious  to  go  into 
these  matters,  anil  dirl  send  to  be  analysed  such  things 
as  bismuth  lozenL'es.  wlnich  very  often  contain  only  half 
the  proper  quantity  of  bismuth,  and  other  things  of  this 
sort)  every  part  of  the  Act  to  which  this  decision 
has  applied  has  fallen  through  absolutely.  It  is  no  use 
buyincj  samples  and  then  having  such  a  decision  as 
this  brought  against  one.  It  is  deplorable  that  a  large 
class  of  articles  are  not  capable  of  being  touched  in  con- 
sequence of  such  a  decision.  I  mention  that  as  one  of 
the  working  troubles  of  a  public  analyst,  nob  that  it 
matters  to  the  public  analyst  personally,  except  as  a 
zealous  officer.  He,  as  a  public  analyst,  is  only  too 
glad  not  to  be  bothered  with  this.  The  sanitary 
authorities  who  would  like  to  do  their  duty  cannot 
proceed  against  people  who  are  misdescribing  lozenges 
and  so  on  because  of  such  a  decision. 

12035.  (Sir  William  Hart-Dyke.)  I  think  you  have 
told  US  that  almost  immediately  after  what  has  been 
termed  the  scare  and  loss  of  life  owing  to  the  Bostock 
case,  a  great  chaneje  for  the  better  took  place  as  regards 
the  samples  which  yon  had  to  analyse  ? — Of  course,  at 
the  time  one  received  from  brewers  and  also  from 
sanitary  authorities  various  beers  containing  more  or 
less  arsenic,  but  the  brewers  were  most  anxious  to 
avoid  anything  of  that  sort,  as  it  was  a  most  serious 
matter  to  them,  and  they  had  never  meant  it,  and  so 
they  righted  matters,  most  of  them  perfectly  honestly, 
by  destroying  the  beer  which  was  contaminated  with 
arsenic.  There  were  exceptions  in  the  case  of  people 
who  put  such  beer  aside  until  they  could  sell  it  off 
gradually. 

12036.  Even  up  to  this  date  I  presume  you  would 
admit  that  the  brewers  are  most  anxious  in  every  way 
to  take  every  step  for  security? — Yes,  undoubtedly. 

12037.  But  .supposing  in  process  of  time  more  careless  „ 
methods  supervene,  you  would  wish,  would  you  not,  for  ^^"^F^^"!'""" 
.something  to  fall  back  upon  for  the  complete  seeuritv  ^,^3^!]^^. 

of  the  consumer  ?— Yes ;   I  think  the  beer  should        hecomfi  \a.x  U 
habitually  looked  into,  so  as  to  be  quite  certain  there  no  adequate 
has  been  no  relapse.  Of  course,  we  must  recognise  that  official 
the  Rostock  arsenical    contamination  was  not  inton-  control, 
tional.    I  do  not  call  it  an  accident,  because  it  was 
worse  than  an  accident,   but  nobody  meant   to  put 
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Mr.  A.  H.    arsenic  in  the  beer,  and  it  has  been,  such  an  exper'ience 
Allen.       to  breAvers  all  round  that  they  will  be  very  careful  in 

  the  future.    But  there  are  some  of  them  who  do  not 

3  April  1903.  realise  that,  and,  as  I  say,  I  know  an  instance  where 
it  was  arranged  to  pass  o&  highly  arsenical  beer  when 
people  were  not  so  actively  on  the  look-out  for  it. 

12038.  You  suggest  that  public  analysts  should  see 
more  of  each  other — that  they  should  meet  ofteiner  and 
compare  notes  in  their  various  repoxts  ? — Yes,  I  do.  Of 
course,  spontaneously  they  do  that;  we  meet  once  a 
month  as  a  Society  ;  bi\t  tlien  those  go  who  like,  and  you 
must-  remember  Great  Britain  is  a  large  island,  and  that 
Ireland  is  also  included  in  our  member.ship.  The  United 
Kingdom  is  toO'  large  for  all  our  members  to  come  to 
London  every  month  for  a  meeting.  What  I  sviggested 
was  that  machineiy  should  be'  contrived  by  which  they 
should  be  made  aware  of,  and  could  judge,  others'  work 
in  certain  directions.  If  a  man  has  gob  any  thing,  of 
considerable  interest,  he  may  bring  it  before  his  brother 
analysts  at  his  Society  ;  but  that  does  not  apply  to  the 
everyday  work  he  is  doing — how  he  has  fow_id  three 
samples  of  such  and  sucli  a  thing  tO'  be  adulterated.  It 
may  or  may  not  be  of  purely  local  interest,  but  ait  any 
late  other  analysts  never  know  of  it  until  they  see  in  the 
Tjocai  Government  report,  which  is  published  very 
tardily,  that  some  public  analyst  has  found  something 
adultei'ated  in  an  unusual  or  unique  manner. 

12039.  I  suppose  you  compare,  do-  you  not,  your  dif- 
ferent systems  and  methods  of  analysis  ? — TTndoubtedly 
we  do,  and  a  very  great  good  has  come  from  collabora- 
tion and  consultation,  from  rubbing  shoulders  together 
like  that ;  and  I  think  it  is  very  highly  appreciated. 
But  you  must  remember  that  that  is  simply  informal, 
and  that  there  m  no  official  machineiy  for  our  making 
these  things  known  to  each  other. 

12040.  You  have  informed  us  that,  supposing  that 
standard  were  fixed,  whether  it  be  1- 100th  grain  per 
gallon  or  whatever  it  miglit  be,  you  consider  that  a 
margin  of  20  per  cent,  should  be  allowed  to  cover  the 
difference  of  analysis ;  that  you  ha-ve  given  to  us  as  your 
opinion,  but  are  you  able  to  say  that  that  would  be 
about  the  general  opinion  of  practised  analysts  ? — I  havo 
not  oonsiilted  them  actually  on  that  point,  but  I  think 
so.  In  other  words,  we  should  be  dealing  in  the  Mansh- 
Berzelius  process,  with  an  arbitrary  process,  with  a  cer- 
tain amoruit  of  personal  equation  in  it — dealing  with  the 
depth  of  colour  of  the  arsenic  mirror,  on  glass  ;  and  I 
can  quite  understand  that  two  analysts,  working  on  the 
same  beer,  could  obtain  one,  we  will  say,  the  100th  of  a 
grain  per  gallon,  and  the  other  the  80th  of  a  grain  per 
gallon.  That  is  a  difference  of  20  per  cent.  I  can 
imagine  making  that  difference  myself  at  intervals  of  a 
few  weeks.  Therefore  we  must  not  expect  different 
analysts  to  work  more  closely  than  oneself.  The  pro- 
cess is  only  approximate  ;  it  is  quite  good  enough  for 
practical  purposes  if  it  will  tell  you  whether  it  is  an 
80th  or  whether  it  is  a  100th  of  a  grain  ;  but  I  should 
not  like  to  have  a  limit  fixed,  and  then  find  that  the 
amount  of  arsenic  had  exceeded  that  limit  slightly, 
and  that  we  were  bound  to  report  the  beer  as  contain- 
ing an  excessive  quantity  of  arsenic  when  it  might, 
after  all,  be  only  a  question  of  the  personal  equation. 
I  would  rather  fix  the  official  limit  a  little  lower. 

12041.  If  it  became  a  question  of  penalising  the  manu- 
facturer, of  course,  you  would ,  admit  tliat  tlie  more 
nearly  you  can  approach  accuracy  in  the  analysis  the 
better,_  surely  ?— Undoubtedly.  The  best  method  of 
analysis  is  that  which  is  most  accurate  ;  but  there  must 
always  be  a  margin  left.  .Supposing  you  go  and  fix  the 
100th  of  a  grain  ofScially,  and  supposing  I  were  to  find 
not  the  100th  of  a  grain,  but  rather  more— the  yoth  of  a 
grain—should  I  say  that  I  am  going  to  condemn  this  ? 
It  is  within  the  limits  of  error,  and  it  is  not  good  enough 
to  take  into  court,  with  a  wholesome  fear  of  the  Govern- 
ment Laboratory  before  our  eyes.  The  personal  equation 
might  cause  a  variation  to  that  extent. 

Arseaic  \:i  12042.  You  have  mentioned  the  case  of  American  glu- 

confec-  which  you  analysed  and  found  strongly  arsenical; 

tioners'  nKV&  vou  ^examined  many  sampleei  of  glucoise  since  thfut 

glucose.  period  ? — Not  of  confectioners'  liquid  gluooise.    That  was 

ii  liquid  preparation  ased  by  confectioners. 

12043.  You  have  not  found  other  samples  of  glucose 
equallv  contaminated  with  arsenic  since  thatP — My  ex- 
perience of  American  glucose,  I  think,  is  limited  to  that 
one  sample,  at  any  rate  so  far  as  I  know  tlieir  origin. 
One  does  not  get  to  learn  the  origin  in  many  instanoee. 
I  may  say,  from  some  independent  soua-ce — I  carmot  r&- 
member  at.  the  moment  how  I  know,  but  it  is  within  my 


knowledge 
arsenical. 


.1!  ( 


-that  a  good  deal  of  the  American  glucose  is  ^  ^ 

Allen.  P' 

12044.  You  have  heard  that  by  report? — It  is  by  cor-  _  — ; — 
respondence  with  a  chemist-friend  in  America,  I  think.     April  \%  i|JI- 
I  dare  say  I  could  ascertain  where  I  got  the  information 
from,  but  I  do  not  remember  and  cannot  tell  you  at  the 
moment. 

12045.  As  an  analyst  of  very  long  experience,  may  I 
ask  you  this  general  question, :  Do  you  think  from  your 
experience  that  there  is  sufficient  danger  to  the  public 
at  present  existing  in  confectionery,  or  in  all  other 
articles  of  food,  apart  altogether  from  the  brewing  trade, 
to  suggest  that  there  should  be  a  strengthening  of  the 
Food  and  Drugs  Act  in  order  tO'  protect  the  public  ? —  » 
From  arsenic. 

12046.  Yes,  from  arsenic? — I  think  it  would  be  well  if  Advocates 
you  could  deal  with  the  manufacture  of  the  food  product  control  ovfL 
rather  than  the  actual  food.    You  see,  where  it  is  not  on  food  manu| 
sale  the  inspector  has  no-  right  of  entry.  facturer. 

12047.  Would  you  like  tO'  see  that  done? — I  should 
like  to  see  that  done,  axid  I  should  like  to  see  these 
things  habitually  and  systematically  examined.  We 
have  siot  our  eyes  open  now,  and  I  think  the  local 
c"'uthorities  will  many  of  them  be'  alive  to  it ;  but.  you 
must  remember  that  many  of  the  smaller  local  authorities 
consist  of  members  whose  sons  and  brothers-in-law,  and 
so  on,  are  the  tradesmen  of  the  town. 

12048.  (Dv.  Whiteleggc.)  Are  there  any  standing  offi- 
cial instructioins  aivailable,  let  us  say,  for  a  new  medical 
officer  of  health  or  a  now  inspector,  as  to  the  range  and 
amount  of  samples  to  be  taken? — do  not  know  of  any- 
thing of  the  sort.  Of  course,  we  have  the  old  pious 
op'inio'ni  of  the  Local  Government  Board  that  there 
should  be  at  least  one  sample  per  annum  per  1,000 
persons.    I  think  that  has  been  modified  since. 

12049. 1  gather  that  the  Local  Government  Board  had 
taken  rather  a  stringent  view  of  this  ? — Yes.  I  think 
the  Board  of  Agriculture  have  expressed  the  same 
opinion. 

12050.  That  would  be  as  to  the  number  of  saiiiples? 
—Yes. 

12051.  Has  aJiything  been  laid  down  officially  for  the  „^  ... 

guidance  of  the  officers  concerned  as  to  the  bulk  of  a  ^""^^3  ^'f 
1  (J    m  ,1     ii,  fi  ■  structional 

given  ■sample.'" — laJl^e  the  case  of  my  own  experience.  );,o  nature! 
In  the  West  liiding  of  Yorkshire  I  was  asked,  in  the  gamples  tol 
'time,  I  think,  of  the  previous  medical  officer  of  health,  taken, 
to  say  what  amounts  I  should  require    for  analysis 
(which,  of  course,  would  be  at  least  one-third  of  the 
total  quantity  purchased),  so  ae  to  make  O'Ut  a  list  for 
the  inspectors  of  the  kind  of  aI^ticle<3  which  could  be 
advantageously  purdhased  and  the  amounts  they  were  to 
purchase.    Thoso  were  the  print'ed  instructions  which 
the  inspectors  were  given,  and  those  have  been  modi- 
fied from  time  to  time. 

12052.  They  were  for  the  West  Riding  ,>nly?— Cer- 
tainly. I  should  say  that  is  the  best  way,  because 
another  analyst  might  have  his  own  particular  iiieas 
based  on  his  own  particular  methods  of  analysing,  and 
mitiht  say,  "  I  require  so  much  of  a  sample,"  vrhereas 
I  might  find  it  desirable  to  have  double  that  quantity 
or  half  that  quantity,  according  to  the  way  I  worked. 
1  would  rather  the  instructors  were  instructed  to  pur- 
chase wbat  I  thought  desirable,  or,  rather,  three  times 
as  much  as  I  rec(uired,  than  to  have  it  laid  down  for- 
mally from  the  Local  Government  Board.  For  instance, 
it  has  been  held  by  one  of  the  Government  Departments, 
T  do  not  know  which,  that  all  samples  should  b>'  put 
into  stopijered  bottles.  Of  course,  that  is  a  provision 
which  could  not  have  been  very  practical.  In  the  first 
place,  a  stoppered  bottle  would  require  to  be  tied  up 
and  sealed,  and  you  might  have  to  do  that  in  a  gale  of 
wind,  which  is  not  an  easy  thing  to  do.  Then  a  stop' 
pered  bottle  is  not  so  tight  as  a  corked  bottle  under 
many  circumstances.  Certainly  in  the  case  of  spirits 
and  milk,  I  would  rather  have  them  contained  in  a  well- 
corked  bottle  than  in  a  stoppered  bottle.  In  practice 
what  we  do  is  to  use  a  corked  bottle  and  to  seal  the 
cork  properly,  and  put  a  label  on  the  bottle,  and  en- 
close that  in  an  envelope  haviing  only  one  aperture, 
which  itself  is  sealed  on  the  outside.  That  does  not 
prevent  tampering,  however ;  we  have  had  cases  of 
tampering  'With  samples  of  a  very  serious  kind  some- 
times. 

12055.  Is  it  witinnn  your  experience  that  in  the 
absence  of  any  definite  instructions,  local  or  general, 
inexperienced  officers  of  tlie  local  authorities  send 
samples  which  are  inadequate  for  the  purpose? — Yes; 
sometimes  too  small  an  amoust  is  sent.    We  had,  W 
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JJ  I  say,  in  the  case  of  beer,  to  bake  eimall  samples  with 
the  vieiw  of  seeing  wheither  there  was  any  arsenic  there, 
and  of  then  getting  a  larger  sample  with  all  the  forniali- 
tiie.s  of  the  Adt  for  a  more  complete  examination^  but 
that  difficulty  has  been  overcome  since  tJie  adoption  of 
the  Miare'h-Berzelius  process,  by  which  we  can  work 
-with  much  less.  Then,  of  course,  you  must  remember 
that  the  beers  examined  of  recent  years  were  examined 
■only  for  arsenic,  and  not  with  a  view  of  making  an 
exaniimition  for  anything  eke.  We  have  nothing  to  do 
with  whether  i-t  is  all  malt  or  wheither  the  bitters  are 
all  hops,  or  anything  else.  We  are  not  in  the  habit 
of  finding  definitely  deleterioias  matters  in  beer  excepit 
arsenic,  aind  therefoie  recent  examination  has  been 
limited  to  that,  in  the  same  way  that  the  examination 
of  lipinits  has  been  limiited  practically  to  water. 

12054.  You  have  suggested  that  more  might  be  done 
in  the  way  of  utilising  tlie  reports  of  public  analysts  ; 
woidd  there  be  aaiy  difficulty  in  doing  that  without  any 
legislation?  If,  for  lexaimple,  the  central  authority 
had  an  expert  a.dviser,  would  it  not  be  pnacticalble  to 
summaT'ise  tihe  reportis  annually  in  such  a  way  that  the 
information  contained  in  them  could  be  made  available 
for  all  public  analysts  .and  for  the  public  at  large? — 
Yes,  I  think  that*  w'o'ukl  be  quite  practicable.  As  a 
fact,  if  it  were  made  my  business  to  do  it,  and  I  were 
an  official  adviser  of  the  Local  Government  Board,  know- 
ing what  would  be  important  and  interesting  to  my 
brother  analysts,  I  think  I  could  write  a  valua-ble  and 
interesting  resume  of  the  work  done  by  them. 

12055.  Would  that,  not  be  better  than  carculatdng  the 
whole  of  the  reports  of  each  analyst  ? — -I  think  it  would 
be  more  praoticable.  Wliat  I  suggested  in  examination- 
in-chief  does  imply  a  lot  of  waste  paper,  there  is  no 
doubt . 

12056.  You  have  said,  I  think  with  reference  to  the 
suggestion  of  a  Court  of  Reference,  that  it  would  be 
good  if  all  intereists  were  adeciuately  represented? — Yes. 

12057.  Would  that  mean  interests  in  every  braneli  of 
manufacture  concerned,  or  do  you  mean  that  in  addi- 
tion to  the  official  element  and  the  scientific  element 
there  should  be  a  representation  of  the  manufacturing 
interest  ? — Without  entering  into  details,  my  idea  had 
been  that,  broadly  speaking,  the  interests  chiefly  con- 
cerned should  be  represented  ;  for  instance,  we  ought,  las 
a  permanent  member,  to  have  the  chief  chemist  of  the 
Government  Laljoratory.  Naturally  a  representative  of 
the  public  analysts,  if  not  nominated  from  among  them- 
selves, shO'Uld  be  nominated  by  the  Local  Government 
Board — in  fact,  I  would  suggest  a  pulblic  analyst  nom- 
inated by  the  Local  Government  Board  and  another  one 
nominated  by  themselves,  the  Society  of  Public  Analysts. 

12058.  My  main  point  is  that  you  do  not  coni-*ider  tbait 
every  brandh  of  nianufaoture  should  be  individually 
represented  ? — No'. 

12059.  That  would  not  be  practicable?—!  think  the 
agricultural  interests,  the  Dairy  Farmers'  Association, 
or  whatever  it  is  that  represents  milk,  might  very  pro- 
perly be  represented.  I  can  undestand  the  Ohamber  of 
Commerce  being  represented,  and  certainly  the  Phar- 
maceutical Society,  or  preferably  dmggists  and  phar- 
macists generally.  You  must  remember  that  the  Phar- 
maceutical Society  does  not  by  aJiy  means  include  all  or 
even  the  majority  of  pharmacists ;  it  is  only  a  society 
whicJi  consists  of  a  fraction  of  the  pTactising  phar- 
macists. The  pharmacists  ought  to  be  represented,  no 
douibt. 

120:0.  Tlie  main  interovits  should  be?— Yes. 

12061.  Would  you  suggest  in  addition  to  other  func- 
tions that  such  a  board  should  have  power  to  define 
articles  to  be  used  as  food — marmalade,  I  think,  was  an 
in.stance  mentioned  ? — Yes.  They  could  do  a  gi-eat  deal 
f"r  of  good  work.  At  present  the  public  analyst  is  crippled 
because  there  are  no  definite  limits  as  to  how  far  acci- 
dental impurities  can  be  tolerated,  and  tbait  makes  it 
very  difficult  indeed.  The  result  is  that  the  local  autho- 
rities say,  "We  cannot  proceed  upon  this;  here  is  3 
per  cent,  of  sand  in  so-and-so" — it  is  probably  shop- 
sweepings — "  but  if  we  take  that  into  court  the  magis- 
trate will  say  that  the  vendor  would  not  adulterate  for 
the  sake  of  3  per  cent,  extra  i^rofit. "  They  take  that 
view,  whether  it  be  reasonable  or  not,  and  the  result  is 
that  proceedings  are  not  taken  against  that  man.  The 
chances  are  that  if  there  are  3  per  cent,  of  what  analysts 
call  .sand  in  an  article,  that  means  a  good  deal  more  of 
extraneous  matter,  which  proves  the  really  bal  quality 
of  the  article.  But  such  cases  as  that  are  allowed  to  go 
through  for  want  of  a  guide. 


12062.  Would  it  strengthen  the  hands  of  the  local    Mr.  A.  H. 
authoritiftsi  in  a  case  of  reliance  on  a  warranty  for  de-  Allen, 
fence  if  the  person  alleged  to  give  the  warranty  could  be  — — 
associated  compulsorily  in  the  same  hearing  and  in  the  3  April  1903. 
same  case  ? — I  should  think  that  would  be  a  very  valuable 
provision.    If  a  man  was  going  to  plead  a  warranty  and  Question  of 
gave  a  notice  to  that  effect,  the  warrantor  should  be  attaching 
associated  with  him  in  the  prosecution,  so  that  the  case  warrantor  to 
oould  be  heard  at  the  original  court  where  the  retailer  prosecution, 
was  summoned,  and  the  whole  case  could  be  decided — 
whether  he  had  given  a  false  warranty  or  not.    As  I 
have  pointed  out,  it  is  vei-y  questionable  as  to  whether 
you  have  a  legal  right  to  summon  a    warrantor  at 
a  distance  to  the  particular  district  polictvcourt.    It  is 

held  by  .some  magistrates,  at  any  rate,  that  the  28  days' 
limit  muist  bei  accepted,  and  that  you  have  got  to  take; 
proceedings  (because  that  i.s  a  new  proceeding)  against 
the  warrantor  within  28  days  from  the  original  purcha.se  C 
of  the  sample.  This  is  very  often  quite  impracticable. 
Perhaps  the  original  summons  is  heard,  we  will  say  20 
days  after  it  was  issued — if  it  comes  on  as  soon  as  that 
it  is  a  wonder — ^they  have  to  give  a  fortnight's  notice, 
first  of  all,  before  it  goes  into-  court  ;  but  we  will  assume 
that  to  be  the  commenoement  of  the  proceedings.  Then 
perhaps  there  is  an  adjournment — for  perfectly  legiti- 
mate reasons — bringing  it  to  five  weeks  ;  and  then  the 
twenty-eight  days'  limit  has  expired,  and  you  cannot 
proceed  against  the  guar;uiitor. 

12063.  If  you  are  bound  by  the  28  days,  that  id  .so.  I 
gather  you  are  of  opinion  that  the  local  authority  ought 
to  have  more  power  to  visit  a  factory  v/here  foods  are 
manufactured  ? — Yes,  I  think  that  if  they  had  had  the 
opportunity  of  visiting  gluco.se  manufacturers  in  con- 
nection with  this  beer  disaster,  they  would  have  been 
able  to  stop  it,  instead  of  its  being  innocently  intro- 
duced into  beer  by  the  brewers  and  then  their  getting 
into  trouble  afterwards. 

12064.  Do  you  think  that  only  the  local  authority  for 
the  district  in  whidi  the  glucose  manufacturer  is 
situated  should  have  the  right  to  do^  so?^ — I  shonld  not 
]  ike  to  say  that,  because  the  local  authority  might  never 
exercise  the  power. 

12065.  But  there  would  be  a  practical  difficulty,  would 
there  not,  in  giving  a  roving  commission  to  every  local 
authority? — The  question  is  whether,  arsenic  being  so 
important,  it  woiild  not  be  well  to  have  a  travelling 
inspector  looking  always  into  the  question  of  arsenic  and 
its  sources. 

12066.  To  deal  with  arsenic  as  a  particular  case  ? — . 
Yes.  Local  authorities  are  very  difficult  to  move,  and 
the  Food  and  Drugs  Acts  Inspector  has  got  his  own 
work  to  do,  and  he  does  not  want  to  be  bothered  with 
extra  work.  I  should  be  almost  inclined  to  think,  as  it 
is  so  very  important,  that  a  special  official  might  be 
appointed,  who  would  then,  I  presume,  submit  the 
samples  to  the  local  analyst.  , 

12067.  I  gather  that  your  general  opinion  is  that  in  gg^^j.  giioukl 
beer  there  is  no  real  justification  for  the  presence  of      well  below 
arsenic  in  any  quantity  above  the  100th  of  a  grain  per  l-lOOtli  grain 
gallon? — I  tliink  the  100th  of  a  grain  per  gallon  will  per  galh  n 
cover  all  unavoidable  traces  of  arsenic.    As  a  matter  of  limit, 
fact  in  practice  they  contain  much  less  than  that,  but 
it  is  a  question,  for  the  Commission  to  consider  how  far 
they  are  to  be  bound  down  to  absolutely  exclude  these 
minute  traces. 

12068.  I  only  wanted  to  have  the  benefit  of  your 
experience  in  the  examination  of  beer  samples.  Your 
opinion  would  be  that  there  would  be  no  hardship  in 
tying  down  the  brewer  to  turn  out  a  beer  containing 
not  more  than  the  100th  of  a  grain  per  gallon  ? — I  c!o 
not  think  there  would  be  any  hardship  at  present.  Now 
lie  does  it  habitually,  and  is  anxious  to  have  as  little 
ar.senic  as  possible. 

12069.  We  have  not  had  quite  a  definite  .suggestion  in 
reference  to  the  food  products  ;  speaking  broadly,  are 
there  any  food  products  of  the  solid  kind  which  "could 
not  fairly  be  tied  down  similarly  to  a  limit  of  the  100th 
of  a  grain  per  lb  ?— That  is  a  difficult  question  to 
answer.  I  have  in  mind  a  case  within  my  own  know- 
ledge which  I  think  the  Commis.sion  will  have  an  oppor- 
tunity of  hearing  about  from  a  brother  analyst — I  do 
not  know  that  I  am  at  liberty  to  mention  it.  It  is  a  case 
where  a  substance  has  been  added  as  colouring  matter 
to  a  mixed  food  product — an  artificial  food  pro<luet — 
this  colouring  matter  being  perfectly  unknown  to  con. 
tain  a  large  quantity  of  arsenic;  but  it  does  contain  very 
material  quantities  of  arsenic,  and  therefore  has  con- 
taniiaated  the  food  product.    A  cwlouring"  matter  might 
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J}/,.  contain  a  trace  of  arsenic,  and  you  have  no  right  to 

A.  H.  Allen,  consider  it  as  the  100th  of  a  grain  per  lb.,  which  is  a 

  very  minute  dose  in  a  colouring  matter,  seeing  that 

3  April  1903.  when  it  has  entered  the  food  product  it  only  constitutes 

  a  very  small  quantity  of  the  food  product.    I  think  it 

would  be  infinitesimal  then.  There  is  no  evidence  that 
this  particular  food  ha.s  done  any  harm,  but  it  was  being 
jiuiJe  with  a  highly  arsenical  colouring  matter. 

12070.  My  question  was  rather  directed  to  the  food 
product,  and  not  to  the  ingrtdient  ;  the  caise  you  men- 
tion is  onp'  of  an  ingredient? — Yes. 

12071.  I  suppose  yoii  would  say,  would  j'ou  not,  in 
advising  a  manufacturer,  that  he  must  keep  out  arsenic 
as  far  as  possible,  however  small  may  be  the  proportion 
in  which  that  colouring  matter  is  going  into>  the  fo'cd  ? — 
Yeis  ;  and  the  manufacturer  in  this  case,  being  advised 
and  now  having  become  aware,  is  taking  the  very 
greatest  care  that  he  does  not  introduce  any  arsenic, 
because  if  he  went  to  an  ordinary  aaialyst  and  he  found 
arsenic,  that  analyst  would  bs  perfectly  right  to  report 
that  it  was  present.  An  inspector  would  have  been 
the  manufacturer's  best  friend  practically  ;  the  mer- 
chnnt'.s  attention  would  liave  been  called  to  the  source 
of  the  impurity,  and  it  would  never  have  gone  into 
general  distribution.  He  would  have  been  told,  "That 
colouring  matter  that  you  are  using  is  unfit  for  ui^e  in 
food,  and  undesirable  for  use  in  food." 

12072.  (Profcfisor  Thorpe.)  I  see^ — and  I  quite  undir 
stand  why — that  you  deprecate  anything  like  thei  use  of 
official  methods  being  prescribed.  I  do  not  know 
whether  you  are  aware'  of  the  interim  rejjoTt  of  the 
Commission  ;  have  you.  r^ead  that  ? — No,  I  have  not  had 
the  opportunity. 

12073.  It  iias  been  published  and  circulated.  There 
the  Commission  recommended  that  "  the  Board  of  In- 
land Revenue  should  possess  and  should  exercise  powers 
to  specify  in  detail  individual  ingredients  of  beer  which 
are  liable  from  their  origin  or  mode  of  preparation  to 
\>e  contaminated  by  arsenic,  to  prescribe  for  every  such 
ingredient  and  for  the  different  materials  used  in  their 
preparation  an  adequate  test  which  should  ensure  thciir 
freedom  from  arsenic,  and  to  prohibit  under  penalty  the 
use  in  a  brewery  of  any  material  which  infringes  the 
prescribed  fast."  The  recommendation  in  Paragraph  34 
was  really  directed  to  this,  and  it  runs  as  follows :  — 
"  We  are  of  opinion  that  by  requiring  the  brewer  to 
produce  satisfactory  evidence  (whether  in  thei  form  of  a 
guarantee  from  the  vendor  or  as  the  result  of  analysis  by 
th^  brewer's  chemist,  stating  in  such  terms  as  the  Board 
of  Inland  Revenue  may  determine)  that  the  prescribed 
tests  have  been  applied  to  all  the  ingredients  of  beer  at 


the  brewery  which  have  been  specified  as  liable  to  contain 
arsenic,  and  that  by  the  examination  of  samples  in  the  A.  h.  A 

Go\  ernment  Laboratory  an  immediate  and  effective  safe^   

guard  to  the  public  with  regard  to  arsenic  in  beer  can  3  April  1 

be  secuied."     Of  course,  that  contemplate.s  that  the   

Board  of  Inland  Revenue  should  have  certain  punitive 
powers  gi^^eu  to  them  for  an.  infraction  of  those  pro- 
visions. I  do  not  understand  how  it  would  be  possible 
in  a  court  of  law  to  secure  conviclioiw  unless  the  war-  . 
ranties  and  guarantees  were  given  in  accordance  with  a  " 
method  laid  down? — In  other  words,  you  mean  tliflt  it 
must  be  invoiced  or  guaranteed  to  pass  certain  tests,  jUst 
as  in  commercial  matters  benzol  is  sold  as  being  90 
per  cent,  benzol  according  to  a  specified  test? 

12074.  Yes  That  implies  that  if  you  are  going  to  GuaranU 
guarantee  it,  you  must  prescribe  tfie  method  of  testing —  shouhl  h; 
1  think  that  almost  follows— or  a  method  giving  con-  reference 
cordant  results.  prescriLe 

12075.  There  you  introduce  a  difficulty,  and  you  will  ,„ethoils 
see  at  once  the  diiticuity  that  is  introduced — namely, 

that  you  may  have  a  conflict  of  evidence.  The  analyst, 
for  example,  may  be  able  to  bring  rebutting  evidence 
that  a  thing  is  below  the  standard  which  is  prescribed, 
whatever  that  standard  may  be.  You  see  that  introduces 
a  difficulty  in  giving  effective  power  to  the  Board  of 
inland  Revenue  in  the  case  of  infractions  of  the  war- 
ranty V — Take  the  matter  personall.y.  I  can  conceive 
that  I  might  individually  be  clever  enough  to  invent 
some  process  which  in  my  hands  gave  me  accurate  an  1 
superior  results  to  the  prescribed  method  ;  I  should  be 
perfectly  justified  in  using  that  method  for  my  own 
purposes,  but  if  I  should  be  thinking  of  condemning 
a  sample,  I  should  say,  "  Well,  it  must  show  that  result 
by  the  official  test,  and,  therefore,  I  should  be  bound 
by  the  official  test  in  reporting  ;  but  for  my  own  con- 
venience I  might  use  anotiher  one  which  I  had  found 
to  give  comparable  results."  I  do  not  like  to  be  tied 
down  only  to  use  a  certain  method  when  a  better  niis^ht 
be  invented  ;  but,  certainly,  if  you  are  going  to  specify 
it,  it  must  be  on  the  basis  of  an  official  test  in  the  same 
manner  that  we  at  present  say  that  milk  must  contain 
8'5  per  cent,  of  non-fatty  solids  and  3  per  cent,  of  fat, 
although  the  time  may  come  when  those  really  will  not 
be  the  best  criteria  of  genuine  milk. 

12076.  That  is  not  qtdte  the  point,  is  it  ?  In  this  par- 
ticular case,  inasmuch  as  we  are  dealing  with  very 
minimal  quantities  of  material,  the  particular  way  in 
which  those  have  been  arrived  at  is  all-important? — 
Very  important  as  an  arbitrary  test- 

12077.  Your  statement  perhaps  is  subject  to  the 
qualification  you  now  make?' — Yes,  I  think  *ha.t  is  so. 


Dr.  John  Augustus  Voelcker,  called  ;  and  Examinca. 


Dr.  J.  A.  12078.  (Chairman.)  I  believe  you  have  devoted  your- 
Voelcker.     self  \ery  much  to  the  application  of  chemistry  to  agri- 

  cultui'e  I — ^I  have. 

Taking  up  of  12079.  You  are  able  to  give  us  evidence,  that  I  am 
arsenic  by  g^.^  shall  iind  very  interesting,  regarding  the  taking 
farm  crops.  arsenic  by  farm  crops?— Yes. 

lixpenments     '  '' 

at  Woburn.  12080.  You  liave  made  experiments  at  the  Woburn 
experimental  station  of  the  Royal  Agricultural  Society 
of  England,  I  believe  ? — ^I  have. 

12081.  Were  those  experiments  made  in  the  year 
1901  ?— Yes. 

12082.  Were  those  experiments  made  for  the  purpose 
of  inquiring  into  arsenic  in  connection  with  this  Com- 
mission ? — They  were  not  originally  instituted  in  con- 
nection with  the  inquiry  of  this  Commission.  As  the 
question  of  the  contamination  of  food  products  with 
arsenic  was  raised,  I  thought  it  desirable  to  institute 
experiments  on  the  question  with  regard  to  farm  crops, 
principally  because  of  the  assertion  that  had  been  made 
in  some  quarters  as  to  farm  crops,  and  particularly 
barley,  being  contaminated  with  arsenic  through  the  use 
of  artificial  manures.  It  was  with  that  object  that  I 
instituted  the  experiments  at  the  Royal  Agricultural 
Society's  farm. 

12083.  Had  you  previously  had  occasion  to  consider 
the  question  of  possible  danger  to  food  in  consequence  of 
arsenic  having  been  contained  in  the  manure  or  in  the 
soil  ? — I  had  previously  for  a  number  of  years  often  been 
called  upon,  for  instance,  to  test  different  commercal 
samples  of  superphosphate  for  the  possible  presence  of 
arsenic,  and  I  also  had  at  intervals  submitted  to  me 
roots  and  grain  which  had  been  grown  with  super- 


phosphate, for  the  purpose  of  ascertaining  whether  they  j 
contained  any  appreciable  quantity  of  arsenic.  Voelckt 

12084.  Was  that  before  tliis  Commission  came  into 
existence  ? — It  was  before  this  Commission  opened. 

12085.  You  were  alive  then  to  the  importance  of  the 
question  ? — I  was  alive  to  the  importance  of  the  question, 
and  to  the  possibility  of  arsenic  being  introduced  in 
that  way,  but,  having  no  definite  experiments  that  I 
could  rely  upon,  I  thought  it  advisable  that  a  society, 
such  as  the  Royal  Agricultural  Society,  might  very  well 
carry  out  trials  with  respect  to  this. 

12086.  I  understand  that  those  experiments  conducted  goih 
in  1901  were  conducted  with  crops  grown  on  a  sandy 
loam  ? — The  soil  of  Woburn  happens  to  be  a  sandy  loam  ; 

at  the  same  time  the  farm  comprises  three  different 
kinds  of  soil  varying  somewhat  in  respect  of  heaviness. 
One  field  is  a  very  light  soil  ;  another  one,  which  is 
nientioned  in  my  epitome  as  being  Warren  Field,  is  a 
distinctly  heavy  soil ;  and  a  third  one  is  intermediate. 

12087.  How  do  you  distinguish  a  heavy  soil  from  a 
liyht  soil  ? — As  a  matter  of  fact,  the  geological  formation 
alters  exactly  at  our  farm.  We  have  one  portion  of  the 
farm  on  the  Lower  Greensand,  and  ^another  portion  on 
the  Oxford  clay.  The  one  field  that  I  have  called  here 
Lansome  Field  is  on  the  Lower  Greensand.  The  Lan- 
some  Field  is  the  light  soil,  and  the  Warren  Field  is  the 
heavy  soil. 

12088.  On  the  Lansome  Field,  with  a  crop  reared  in  Cr  ip  -. 
the  ordinary  way,  you  examined  eight  plots,  a  quarter 

of  an  acre  each,  I  think,  and  we  have  the  results  of 
these  and  youi  other  experiments  in  this  epitome? — 
Yes. 
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•ker.  Voelcker. 

1903     Epitome  of  Experiments  conducted  at  the  Wolnirn  Exjieiiniental  Station  of  the  Royal  Agricultural  Society  of  3  \pril  1903 

England  in  1901.  '  1  


Soil  — A  sandy  soil. 
Crops. — Barley,  Swedes,  Mangels. 
Pot-culture  experiments  on  Barley. 
Analyses  made  by  Mr.  Otto  Hehner. 


I.  Barley. — Lansome  Field.    Crops  reaped  in  ordinary  way.    Eight  plots,  o)ae  quarter  acre  each,  treated 
as  follows  : — 


Manures  per  Acre. 

Arsenic  in  Crop. 

Grain. 

Straw. 

Grains  per  lb. 

Plot  1 

None. 

•006 

Plot  2 

3  cwt.  Super]  )hosphate  made  with  arsenic — free  acid  - 

1) 

•007 

Plot  3 

3cwt.  Superphosphate  containing  '01  per  cent,  arsenic 

n 

•006 

Plot  4 

3  cwt.  Superphosphate  containing  '03  per  cent,  arsenic 

11 

'004 

Plot  5  - 

3  cwt.  Superphos^-hate  containing  '03  per  cent,  arsenic 

J) 

•004 

(duplicate  of  4.> 

Plot  6  - 

3  cwt.  Superphosphate  containing  '01  per  cent,  arsenic 

) 

'005 

(duplicate  of  3.) 

Plot  7 

5  cwt.  Superphf)si>hate  containing  '01  per  cent,  arsenic 

)) 

•004 

Plot  8 

5  cwt.  Superphosphate  containing  '03  per  cent,  arsenic 

5» 

•004 

ir.  Pot-culture  experiment  on  Barley. — The  straw  being  cut  ofiF  when  crop  was  ripe,  and  nut  allowed  to  lie  on  soil 
(as  in  the  field). 


Arsenic  in  Barley  Straw. 

Barley  manured  at  rate  of  3  cwt.  per  acre  of  superphosphate  containing  '50  per  cent. 

Grains  per  lb. 
•007 

III.  Swedes. — Boad  Piece  Field.  Crop  gathered  in  ordinary  way  ;  leaves  left  lying  on  ground  ;  bulbs  topped  and 
tailed,  and  stored  in  heaps  on  land  ;  bulbs  cleaned  and  washed  before  analysed  ;  leaves  not 
washed. 

Six  plots  (each  duplicated)  manured  as  follows 


Manures  per  Acre. 

Arsenic  in  Crop. 

Bulbs. 

Leaves. 

Plot  I 
Plot  2 
Plot  3 
Plot  4 
Plot  5 
Plot  6 

Without  manure 

3  cwt.  vSuperpliosphate  made  with  arsenic — free  acid  - 
3  Lwt.  Sr.perpho.-phrtte  containing  '01  per  cent,  arsenic 
5  cwt.  Superphosphate  containing  01  per  cent,  arsenic 
3  cwt  Sui)eri)hosphate  containing  03  per  cent,  arsenic 
5  cwt.  Superphosphate  containing  '03  per  cent  arsenic 

None. 

Grains  per  lb.  in 
dried  leaves. 

•02 

t 
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Dr.  J.  A.  IV.  Leaves  of  Swedes  and  Mangels,  after  cleaning  and  washing  (to  remove  attaching  soil,  kc).  Croj-S  luidei  Dr.  J.  a. 
Voelcker.  ordinary  cultivation.  Voelcher. 


3  April  1903. 


Swede  Leaves. 

Mangel  Leaves. 

Warren  Field. 

Great  Hill. 

Warren  Field. 

Arsenic— Grains  per  lb.  of  dried  leaves       .      .      .  - 

•004 

•002 

•002 

3  April  1903. 


V.  Soil. — Tested  for  arsenic  (in  air-dried  soil). 


Warren  Field. 

Great  Hill. 

Arsenic. — Grains  per  lb.  

•02 

•014 

Results. 
Barley. 


No  arsenic  in 
grain. 

Traces  in 
straw. 


Quantities 
of  super- 
phosphate 
nseil  :  per- 
centage of 
arsenic  ;  and 
controls. 


12339.  Wliat  were  the  results  of  treating  the  plots  in 
different  ways  ? — 'in  Plot  No.  1,  without  manure  there 
was  no  arsenic  in  the  grain ;  in  tlie  straw  tliere  were 
0-Q06  grain  per  lb.  In  J 'lot  No  .2,  which  was  manured 
with  3cwt.  peracre  of  superphosphate  made  witli  arsenic- 
free  acid,  there  was  no  arsenic  in  the  grain,  but  there 
was  0'007  grains  per  lb.  in  the  straw.  In  i'iot  No.  5, 
manured  with  3cwt.  of  superphosphate  containing  0  01 
per  cent,  of  arsenic,  there  was  no  arsenic  in  the  grain, 
but  0  006  grainis  per  lb.  in  the  straw.  In  Plot  Mo.  4, 
manured  with  3cwt.  of  superphosphate  containing  0  03 
per  cent,  of  arsenic,  there  was  no  arsenic  in  tlie  grain, 
but  Q-004  grains  per  lb.  in  the  straw,  lii  Plot  No.  5 
(duplicate  of  No.  4),  manured  with  3cwt.  of  superphos- 
phate containing  0'03  per  cent,  of  arsenic,  there  ^vlas  no 
arsenic  in  tihe  grain,  but  0'004  grains  per  lb.  in  the 
straw.  In  Plot  No.  6  (duplicate  of  No.  3),  manure.l 
\\ith  3cwt.  of  superphosphate  containing  Q-Ol  per  cent. 

arsenic,  there  was  no  arsenic  in  the  grain,  but  0  005 
grains  per  lb.  in  the  straw.  In  Plot  No.  7,  manured 
with  5cwt.  of  superphosphate  containing  0;01  per  cent, 
of  arsenic,  there  was  no  arsenic  in  the  grain,  but  0-004 
grains  per  lb.  in  the  straw.  In  Plot  No.  8,  manured 
with  5cwt.  of  superphosphate,  containing  0-03  per  cent, 
of  arsenic,  there  was  no  arsenic  in  the  grain,  but  0  004 
grains  per  lb.  in  the  straw.  The  practical  result  of  that 
IS  thao  when  barley  was  grown,  upon  this  soil  and  treated 
in  different  ways  with  superphospliate  of  tho  ordinary 
kind  which  the  farmer  would  purchase,  and  in  the 
quantity  that  he  wauld  ordinarily  use,  the  grain  being 
reaped  and  threshed  in  the  ordinary  way,  it  was  prac- 
tically free  from  arsenic  altogether. 

12090.  The  grain  was  practically  free  in  every  case  ? — 
Yes. 

12091.  But  the  straw  showed  traces? — The  straw,  on 
the  contrary,  showed  small  qaantities  of  arsenic. 

12092.  I  see  mtore  areenic  was  shown  on  Plot  No.  1 
than  on  Plots  4  and  5  ? — The  difiereuces  are  not  more 
than  would  be  due  to  experimental  error. 

12095.  Plot  No.  1  was  without  manure,  you  sayp — 
There  was  no  added  superphosphate  in  Plot  No.  1, 
but  there  wa&.asimxich  as  5  cwt.  per  acre  used  in  Nos. 
7  and  8. 

12094.  I  see  you  had  either  3  cwt.  or  5  cwt.  of  super- 
phosphates ? — I  took  those  twO'  quantities  because  they 
would  ver^'  well  indicate  respectively  a  moderate  and  an 
exJtreime  quantity  of  superphotspba.te  th'at  a  farmer 
would  use  for  the  cultivation  of  barley ;  3cwt.  per 
acre  is  an  ordinary  quantitj' ;  it  is  the  quantity  that 
We  should  use  ourselves  on  this  very  land,  and  to  grow 
tMs  piartdcular  crop.  Mve  cwt.  is  an  extreme  quantity; 
it  may  be  used  in  same  parts  of  the  coTintry^  but  it  is 
very  seldom  that  that  quantity  would  be  exceeded. 
Similarly,  with  regard  to  the  quantity  of  arsenic  con- 
tained in  the  manures  used,  the  figures  are  taken  from 
determinations  of  arsenic  that  I  have  made  in  a  number 
of  commercial  samples  that  have  been  sent  to  me  for  the 
last  ten  years  or  so  for  the  purpose  of  testing  the  amount 
of  arsemic  present  in  them.  I  desired  in  this  caae  to 
take,  first  of  all,  the  natural  land  without  any  sujjer- 


phosphate — that  is,  Plot  No.  1.  In  the  second  case  I 
took  the  ordinary  dre.-jsing  of  superphosphate,  but  it  was 
a  superphosphate  made  with  sulphuric  acid  which  was 
chemically  free  from  arsenic.  This  superphosfihate  was 
made  for  me  purposely  by  a  chemical  manufacturer;  it 
was  a  small  lot  made  for  the  jjurpose  of  this  particuliir 
experiment.  You  may  take  the  arsenic  obtained  here 
that  which  has  come  out  of  the  soil,  subsequent  analyses 
sliowing  the  soil  of  this  field,  as  of  other  fields,  to  con- 
tain a  certain  quantity  of  arsenic. 

12095.  When  the  superphosphate  was  matle  with 
arsenic-free  acid,  may  we  assume  that  the  superphosphate 
BO  made  was  free  from  arsenic  ? — ^I  do  not  think  that 
it  is  quite  fair  to  assume  that.  I  doubt  myself  whether 
it  is  possible  in  any  factory  ito  make  a  suporphosphat/o 
free  from  arsenic  and  to  keep  it  free  from  arsenic.  I 
should  believe  that  the  very  presence  of  the  atun'osphere 
in  the  manufactory  and  the  dust  flying  about  will  be 
enough  to  cause  a  perceptible  amouiit  of  arsenic  to  be 
found  even  in  the  superphosphate  that  had  been  made 
originally  with  pure  aoid.  In  fact,  I  subsequently 
tested  this  very  sample,  and  I  could  not  say  it  was 
perfectly  free  from  arsenic. 

12096.  You  tested  the  superphosphate  and  found  traces 
of  arsenic  in  it,  do  you  say  ? — Yes. 

12097.  Tliough  it  was  made  with  acid  free  from 
arsenic  ? — Quite  so. 

12098.  llien  there  can  be  no  doubt  that  in  Plot  No.  8 
there  was  much  more  arsenic  in  tlie  soil  than  there  was 
in  Plot  No.  1;  iit  wa«  the  same  sail  which  in  the  firtjt 
jjla.ce  was  witlTout  irLanure  and  in  tlie  second  ha.d  5  cwt. 
of  supeirphosphaite  containing  0'03  per  cent,  of  arsenic 
— ^There  would  be  from  five  to  six  times  as  much  as  in 
No.  1. 

12009.  And  yet  there  is  less  arsenic  in  the  straw  ? — 
Yet  there  ie  less  in  the  straw  ;  but  the  whole  of  theee 
figures  are  within  experimental  error. 

12100.  The  whole  amounit  in  the  straw  is  so  small  that 
you  do  not  consider  these  results  inconsistent  with  the 
data  as  to  manure ;  they  simply  show  that  in  every 
case  the  arsenic  was  very  simall  ? — Yes. 

12101.  It  is  rather  remiarkatole  that  the  more  arsenic 
there  is  in  the  manure,  the  Ims  there  is  in  the  sitraw  — 
one  of  your  results  brings  that  out,  of  course,  on  the 
very  small  figures? — ^It  sliows  that  with  an  increase  oi 
arsenic  in  the  superphosphate  you  do  not  necessarily 
get  an  increase  in  the  arsenic  taken  out.  A  subsequent 
experiment  shows  that  in  very  gi'eat  measure  the  amount 
of  arsenic  recorded  in  the  figures  which  I  have  given  is 
really  an  accidental  mechanical  admixture. 

12102.  Due  to  the  dust  and  soil  upon  the  straw  ?— Much  of  the 
Quite  so.  It  is  to  that  rather  than  t'o  any  actual  dif-  arsenic  due 
ferencee  in  regard  to  absorption  that  I  attribute  the  to  adherent 
fifCures  here  given.  ^°^'> 

12105.  Then  to  what  do  you  attribute  the  ar.'enic  in 
the  strarK'Tn-ttfe-rasr-of  Plot  No.  1.  for  exajnple,  which 
was  without  any  manure  at  aJl ;  there  must  be  some 
arsenic  m  the  soil  ? — There  is  arsenic  in  the  soil,  and  I 


MINUTES  OF  EVIDENCE. 


177 


/.  A.  oanfirmed  that  'by  analysd®  cf  the  soil.  Yooi  will  find  the 
'.cker.     analysis  given  under  heading  V.,  in  my  epitome. 

~  12104.  That  may  have  been  the  result  of  manuring 

i  iyU6.  y^^i^  superpliosphajte  in  previous  years? — It  may  have 
been  that,  but  personally  I  believe  that  yon  will  not 
get  any  soil  in  which  -^ou  do  not  find  about  that  amount 
of  arsenic — any  soil,  for  instance,  that  contains  pyrites 
is  pretty  sure  to  contain  arsenic. 

12105.  Have  you  examined  many  soils  independently 
of  this  farm  for  arsenic  ? — ^No,  I  have  not,  because  the 
question  had  not  arisen  before ;  but  I  have  done  so 
lately,  and  I  have  never  been  able  to  find  one  that  did 
not  give  some  signs  of  arsenic. 

12106.  Js  there  any  arsenic  in  coprolites,  for  instance  ? 
— There  is  pretty  sure  to  be  arsenic  there. 

12107.  They  are  largely  used  for  manure,  I  believe  ? — 
Not  now ;  they  were  formerly,  but  the  coprolite  industry 
is  quite  worked  out  now  in  this  country. 

12108.  Why  has  it  been  given  up? — The  coprolites 
are  not  rich  enough,  and  it  does  not  pay.  The  principal 
sources  of  the  raw  materials  of  superphosphate  manufac- 
ture are  the  Florida  phosphates  and  the  Algerian  phos- 
phates, and  others,  which  are  very  much  richer  than 
coprolites ;  coprolites  would  only  contain  from  48  to  60 
per  cent,  of  phosphate  of  lime,  whereas  these  other  phos- 
phates will  contain  something  like  80  per  cent.  The  dif- 
ference of  working  cost  has  so  much  altered  that  it  makes 
it  unprofitable  to  work  the  coprolite  beds  any  more. 
It  is  in  these  coprolite  beds,  and  where  vou  have  iron 

I  associated  with  the  coprolites,  that  you  would  expect  t<s 

find  the  iron  pyrites,  and  consequently  a  consideraMe 
amount  of  artsenic. 

12109.  What  is  the  chief  object  of  these  manures ;  is 
it  to  introduce  phosphorous  ? — Yes. 

12110.  And  nothing  else  ? — ^Nothing  else.  The  super- 
phosphate is  simply  to  be  regarded  as  a  means  of  giving 
phosphate  to  the  crops. 

13111.  So  far  as  your  experiments  go  there  is  rery 
little  aibsorption  from  the  soil  into  the  grain  ? — Very 
snce  as  lititle.  I  am  not  aWe  at  the  present  time  to  discrimin- 
inic  ate  entireiv  between  what  may  be  mechanically  attach- 
m  ing  and  what  may  pass  into  the  tissues  of  the  plant; 
md  ;but  I  am  prepared  so  far  to  say  that  in  the  firm  ptarta 
parts,  g^jj^jj  ^jjQ  niatured  parts  of  the  plant,  such  as  the  grain, 
the  arsenic  is  not.  taken  up,  whereas  in  the  greener 

(parts,  such  as  the  leaves  and  the  stalk,  it  is  quite  possible 
tba;t  there  may  be  a  certain  amount.  I  am  fully  of 
opinion  that  where  results  have  been  recorded  as  giving 
in  straw  or  leaves  a  certain  amount  of  arsenic,  to  a 
great  extent,  this  is  due  to  the  mechanical  attraction 
of  particles  of  soil  or  manure  which  contain  arsenic. 

12112.  The  outiside  of  the  leaves  being  soiled  with  the 
soil — dirtied  with  the  soil  ? — Quite  so.  For  instance,  a 
barley  crop  in  ,a  field  will  be  cut  off  close  to  the  gi-oimd, 
but  the  whole  straw  will  be  splaislied  up  with  bits  of 
tlie  soil  when  the  rain  comes,  and  bits  of  manure  may 
subsequently  be  thrown  up.  Also  in  the  ordinary  pro- 
cesses of  threshing  and  cleaning  the  grain,  there  is  a 
great  deal  of  dust  flying  about  which  may  contain  small 
quantities  of  arsenic.  It  is  quite  reasonalble  to  suppose 
that  the  softer  parts  of  the  plants,  such  as  the  leaves 
and  the  straw,  will  more  easily  take  it  up  mechanically 
than  will  the  bard  grain. 

12113.  Would  it  be  a  merely  surface  layer  which  could 
be  washed  off  the  leaves,  or  do  you  think  it  gets  in  at 
tlie  surface,  and  is  soaked  into  the  leaves  ? — I  am  not 
prepared  to  say  that  in  the  case  of  the  straw  and  the 
green  parts  of  the  plant  it  is  entirely  a  surface  attrac- 
tion ;  but  I  am  prepared  to  say  that  if  you  take  a 
crop  of  barley,  for  instance,  with  its  straw,  and  reap 
it  in  the  ordinary  way,  and  lay  it  on  the  soil,  you  will 
have  a  good  deal  more  arsenic  than  if  you  grow  it  under 
conditions  where  it  does  not  lie  on  the  soil  and  is  not 
subject  to  the  mechanical  additions  that  it  would  get  in 
that  way. 

are  12114.  Then  I  understand  you  made  experiments  on 
I  flits,  the  pot  culture  of  barley  ;  the  straw  being  cut  o£E  when 
the  barley  was  xipe,  and  not  allowed  to  lie  on  the  soil 
(as  in  tlie  field)? — Those  experiments  were  carried  out 
as  being  supplementary  to  the  field  exi>eriments.  Our 
object  at  Woburn  is  to  carry  on  scientific  experiments 
side  by  side  with  practical  ones,  and  in  a  question  like 
this,  when  I  was  considering  the  absorption  of  arsenic 
by  plants,  I  thought  it  was  very  desirable  in  the  first 
place  to  carry  out  experiments  in  just  the  same  way 
and  on  the  same  scale  as  the  ordinary  farmer  would 
adopt.  Therefore  the  figures  given  wUh  regard  to  the 
4.576, 


field   experiments    are  on  exact    practical  lines.    1     J)r.  J. 
supplemented  these  by  carrying  out  other  experiments     Vockl.  '  r. 
on  plants  grown  on  the  small  scale — pot  culture  cxperi-  _       ~7    rt«>  • 
ments.      In  one  of  these  I  grew  barley  with  a  super-  ^  Apnl^if)0*j 
phosphate  to  which  not  merely  the  arsenic  natural  to 
the  commercial  acid  was  attached,  but  to  which  arsen:c 
in  excess,  and  in  large  excess,  was  added. 

12115.  That  is  Experiment  II. — 0'50  per  cent,  of 
arsenic  ? — Yes.  I  reaped  the  crop  here  ;  but  you  would 
not  in  such  a  case  get  the  same  amount  of  mechanical 
attraction  from  the  soil  that  you  would  in  the  fields, 
because  the  straw  when  reaped  was  taken  straight 
away.  You  will  find  that  although  the  quantity  of 
arsenic  supplied  was  50  times  as  much  as  in  the  case  of 
plot  3,  yeb  the  amount  of  arsenic  in  the  straw  was  not 
much  more  than  in  the  case  of  plot  3. 

12116.  Just  the  same  as  in  the  case  of  the  super- 
phosphate made  with  arsenic-free  acid  and  used  on 
plot  No.  2? — Yes,  just  the  same. 

12117.  Is  that  not  a  vei-y  large  amount  of  arsenic  to 
be  in  a  superphospate  ? — That  is  an  aliogether  extreme 
quantity.  Such  an  amount  would  never  come  forward 
in  practice. 

12118.  Have  you  any  evidence  as  to  whether  that  Kttect  of 
interfered  with  the  health  of  the  planrl— I  have  some  arsenic  oit 
very  clear  evidence  about  that,  which  1  will  be  happy  vitality  of 
to  lay  before  you.    These  results  are  not  given  in  the  V''^"^^- 
simimary,  but  since  preparing  the  latter,  I  have  been 

able  to  put  my  notes  together  with  regard  to  this  further 
point.  I  had  no  less  than  11  difl:erent  sets  of  pot-culture 
experiments,  where  the  soil  of  one  of  these  ordinary  fields 
was  used,  and  where  I  treated  the  barley  plant  in  differ- 
ent ways.  In  the  first  case  I  used  no  superphosphate  at 
all.  In  the  second  case  I  used  3  cwt.  per  acre  of  super- 
phosphate free  from  arsenic.  In  the  third  case  3  cwt. 
of  superphosphate  with  O'Ol  per  cent,  of  arsenic, 
and  so  on,  with  varying  quantities  up  to  3  cwt.  per 
acre  of  superphosphate  containing  '03  per  cent,  of 
arsenic,  which  figure,  according  to  my  experience,  is  ths 
highest  that  one  meets  with,  ordinarily  in  commerce. 
After  that  I  added  arsenic  in  excess  directly  as 
arsenious  oxide,  and  the  next  series  contained  3  cwt.  of 
arsenic-free  superphosphate  per  acre.,  to  which  I  added 
0'15  per  cent,  of  arsenic  as  arsenious  acid.  In  the  next 
series  thei-e  was  3  cwt.  of  superphosphate,  with  -30  per 
cent,  of  added  arsenic,  and  in  the  next  3  cwt.  of  super- 
phosphate, with  '50  per  cent,  of  added  arsenic.  The 
remaining  series  consisted  of  soaking  the  seed  directly 
in  solutions  of  arsenic.  I  used  arsenious  acid,  and 
dissolved  it  with  a  weak  caustic  soda  solution  so  as  to 
get  it  into  solution.  Having  done  that,  the  soda  solu- 
tion was  almost  neutralised  with  acid,  remaining 
slightly  alkaline  ;  and  that  was  added  to  the  ordinary 
superphosphate.  I  had  different  sets  containing  the 
following  amounts  :  — ^Seeds  soaked  for  30  minutes  in  -15 
grammes  of  arsenic  in  100  cubic  centimetres  of  water  ; 
that  is,  "15  per  cent.  In  the  next  set  the  seeds  were 
soaked  for  30  minutes  in  '30  per  cent.  In  the  next  the 
seeds  were  soaked  for  30  minutes  in  '50  per  cent  ;  and 
in  the  last  the  seeds  were  soaJced  for  30  minutes  in  a 
1*0  per  cent,  solution.  I  kept  observation  on  those 
difi^erent  lots,  and  it  was  only  with  the  last  lot — the 
seed  when  it  was  soaked  in  a  1  per  cent,  solution  of 
arsenic — that  germination  was  at  all  affected.  I  have 
here  a  record  of  the  dates  at  which  the  diff^erent  plants 
appeared,  and  so  far  as  the  germination  of  the  seed 
was  concerned  there  was  practically  no  effect  until  you 
got  above  a  strength  of  half  per  cent,  of  arsenic  used 
in  a  solution. 

12119.  So  the  weaker  solutions  applied  for  the  length 
of  time  you  mention  did  not  exercise  any  perceptible 
effect  ? — The  weaker  solutions  had  no  effect  in  prevent- 
ing or  in  retarding  the  germination. 

12120.  Then  I  understand  you  experimented  on  Experiments 
swedes  ? — ^Yes.  The  reason  of  my  taking  that  crop  was  witli  swedes, 
that  it  has  often  been  asserted  that  a  crop  such  as 

swedes  might  do  harm  eventually  to  people,  because 
the  swedes  might  be  eaten  off  by  sheep,  the  sheep 
might  return  the  arsenic  to  the  land  in  their  droppings, 
and  as  it  is  a  common  practice,  especially  in  our  part  of 
the  country,  to  grow  barley  after  swedes,  so  the 
arsenic  might  be  carried  on  perhaps  into  the  people 
who  ate  the  mutton,  or  into  the  barley  which  was  grown 
subsequent  to  the  roots.  Therefore  I  thought  it  well 
to  experiment  with  the  swede  crop  also.  Very  much 
the  same  series  of  practical  experiments  was  carried 
out  as  with  barley,  viz.,  on  quarter-acre  plots  of  land. 
Plot  1  was  without  manure;  on  plot  2  there  was  3  cwt. 
per  acre  of  superphosphate  made  with  arsenic-freo  acid  ; 
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experiments  7  and  8.  I  should  think  that  in  Mr. 
Angell'iS  experimemts  a  good  deal  was  due  to  the  fact  that 
he  did  not  destroy  the  organic  matter. 

12159.  {Chairman.)  That,  you  think,  may  have  made 
a  difference  in  his  estimations  ? — Yes,  I  think  it  affected 
the  estimations* 

12160.  In  reference  to  the  soils  which  you  tested  for 
arsenic,  did  you  test  a  large  number  of  the  specimens 
of  Warren  Field  and  of  the  Great  Hill  Field  ?— No  ; 
there  were  not  a  large  number. 

12161.  I  see  there  is  just  one  result  given  in  each 


case,  namely,  "02  of  arsenic  in  grains  per  lb.  for  Warren  J.  a 

Field,  and  -014  for  Great  Hill? — was  saying  just  now  Voekkti-- 

that  there  are  very  few  determinations  made  by  modern   

and  exact  methods  of  tlie  amount  of  arsenic  in  soils.       3  April 

12162.  Those  two  are  a  small  number  of  tests  ? — ^That 
is  alL 

12163.  Just  two  individual  tests,  were  they? — Two 
individual  tests.  I  made  these  because  of  finding  arsenic 
in  the  leaves.  I  should  not  have  thought  of  the  arsenia 
being  in  the  soil  had  it  not  been  for  the  Quantity  fotmd 
on  the  leaves. 
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APPENDIX  16. 
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PROF.  DELEPINE'S  RAT  EXPERIWiENTS- 


EXPERIMENTAL  INVESTIGATION  UPON   THE  ACTION  OF  ARSENICAL  BEER  AND  OTHER 
ARSENICAL  SOLUTIONS  ADMINISTERED  IN  LARGE  QUANTITIES  TO  RATS. 

llmuled  ill  hij  rrofessor  S.  Dele'piiie,  13  June  1902. 


The  objects  of  this  investigation  were  to  ascertain :  — 

1.  Whether  the  pi^esence  of  arsenious  acid  in  beer 
could  account  for  the  changes  observed  in  persons  who 
had  consumed  arsenical  beer. 

2.  Whether  it  was  necessary  to  assume  that  a  com- 
pDund  more  poisonous  than  arsenious  acid  was  present 
m  arsenical  beer. 

3.  Whether  the  presence  of  organic  compounds  of 
ai-senic  such  as  cacodylates  could  accoimt  better  for  the 
effects  of  arsenical  beer  than  the  presence  of  arsenious 
acid. 

4.  Whether  the  quantities  of  arsenic  found  in  beer 
by  chemical  analysis  were  sufficient  to  account  for  the 
effects  produced  by  arsenical  beer. 

5.  Whether  the  presence  of  alcohol  in  such  amounts 
;is  are  usually  present  in  beer  so  favour  the  pathogenic 
action  of  arsenic  as  to  render  minute  doses  of  that  poison 
exceptionally  noxious. 

6.  Wliether  concurrent  influences,  such  as  insufficient 
diet,  could  account  (  as  I  had  surmised)  for  the  different 
effects  of  arsenical  beer  upon  different'  individuals. 

Rats  were  specially  suitable  for  the  experiments,  be- 
cause they  take  beer  and  weak  watery  solutions  of 
alcohol  and  arsenious  acid  very  readily,  and  can  adapt 
themselves  to  considerable  variations  in  their  diet. 

They  are  less  affected  by  arsenic  than  man  and  many 
other  mammals. 

In  man  doses  of  arsenious  acid  varying  between 
0"1  gramme  and  2  grammes  have  been  stated  to  produce 
death  (Lach^se,  Tardieu,  Orfila). 

A  dose  of  2  grammes  to  a  man  of  moderate  weight 
i.e.,  weighing  about  63,000  grammes,  is  equivalent  to  a 
dose  of  0'003  grammes  per  100  grammes  body  weight. 
Rouyer  has  found  that  arsenious  acid  or  arsenites  ad- 
ministered to  dogs  by  the  mouth  was  fatal  in  doses  of 
0'006  grammes  jjer  100  grammes  body  weight  (a  dose 
of  0  015  grammes  of  arsenate  of  soiia  is  necessary  to  pro- 
duce the  same  result).  Such  a  dose  usually  produces 
death  in  twenty-four  or  forty-eight  hours.  In  rats  I 
have  found  that  a  much  larger  dose  was  necessary  to 
produce  death  in.  four  and  five  days  when  adminis- 
tered by  the  mouth.  A  single  dose  of  0"012 
per  cent,  of  body  weight  produced  the  death  of  a 
rat  weighing  135  grammes  in  four  days.  Two  doses 
each  of  0'006  grammes  per  cent,  of  body  weight  adminis- 
tered to  another  rat  weighing  141  grammes  produced 
death  in  five  days  from  the  giving  of  the  first  dose.  From 
these  results  it  would  appear  that  the  lethal  dose  of 
arsenious  acid  administered  by  the  mouth  may  be  for 
rats  at  least  twice  greater  than  the  lethal  dose  for  dogs, 
and  four  times  greater  than  the  lethal  dose  for  man. 
(See  General  Table  (I.)  of  Results,  Experiments  16  and 
17.)  These  figures  are  necessarily  only  approximate, 
especially  with  regard  to  man,  but  they  are  none  the 
less  useful  in  forming  an  opinion  upon  the  value  of  the 
results  obtained  in  experiments_^on  rats.  Thus,  in  try- 
ing to  estimate  the  probable  effects  of  certain  quantities 
of  arsenical  beer  upon  man,  I  have  thought  it  desirable 
to  administer  to  a  certain  number  of  rats  solutions  con- 
taining at  least  four  times  more  arsenic  thaji  I  had 
found  in  the  most  contaminated  beers  examined  by  me 
during  the  outbreak.  I  have,  however,  also  used 
doses  smaller  than  those  actually  taken  by  many  besr 
drinkers. 


Most  of  the  beers  I  have  examined  contained  less 
than  2  grains  of  arsenic  per  gallon.  In  one  case  I  have 
found  over  1^  grains  of  arsenic  per  gallon.  The  largest 
quantity  of  arsenious  acid  I  gave  to  rats  for  ordinaiy 
experimental  purposes  was  7  grains  per  gallon,  the 
fluid  being  given  at  the  rate  of  1  gallon  a  day  for  a  man 
weighinj  1401bs.  The  quantity  of  beer  taken  by 
sufferers  has  frequently  exceeded  1  and  2  gallons  daily, 
i.e.,  7-14  per  cent,  to  14-28  per  cent,  of  the  weight  of  a 
man  weighing  1401bs.  I  have  administered  the  arsenical 
beer  or  solutions  in  quantities  equivalent  to  8  per  cent, 
or  16  per  cent,  of  the  body  weight  of  the  experimental 
animals.  The  slight  excess  being  allowed  as  a  compen- 
sation for  accidental  unnoticed  losses. 

The  experiments  were  conducted  in  sets.  In  each  set 
a  certain  number  of  rats  were  placed  under  conditions 
absolutely  identical.  All  the  cages  were  of  the  same  size 
and  shape,  placed  side  by  side  in  the  same  part  of  the 
room,  so  as  to  be  at  the  same  temperature  and  receive 
the  same  amount  of  light.  All  the  rats  were  fed  at 
the  same  hour  in  the  morning,  and  were  weighed  just 
before  being  fed.  A  certain  number  of  experiments 
were  always  carried  out  simultaneously,  these  groups 
of  experiments  constituting  what  I  call  a  set.  The 
various  sets  were  started  at  short  intervals  from  each 
other,  but  care  was  taken  to  make  the  general  conditions 
in  the  various  sets  as  similar  as  possible. 

To  test  the  action  of  the  arsenic  and  alcohol  it  was 
necessary  to  submit  the  animals  to  variations  in  the 
feeding.  (The  victims  of  the  arsenic  epidemic  belonged 
chiefly  to  a  class  liable  to  great  irregularities  dn  their 
diet.)  During  certain  periods  of  each  set  of  experi- 
ments these  variations  were  identical  for  the  various 
animals  composing  the  set.  It  is  upon  those  "  com- 
parable periods  "  that  conclusions  must  be  chiefly  based. 
The  comparable  periods  in  all  cases  extended  over  one 
month,  aud  in  several  sets  over  seven  or  eight  weeks. 

In  considering  the  results  of  each  set  of  experiments, 
'it  will  be  necessary  to  analyse  the  results  obtained, 
first,  during  the  whole  time  the  animal  was  under  obser- 
vation (see  Diagrams  and  Table  I.) ;  second,  during  each 
special  period  characterised  by  the  administration  of  a 
special  amount  of  food  (see  Diagrams)  ;  third,  during, 
the  comparable  groups  of  periods  (Diagrams  and  Table 
II.).  To  make  all  the  results  comparable  all  the  quan- 
tities have  been  reduced  to  a  percentage  of  the  weight 
of  the  animal  at  the  beginning  of  each  experiment  and 
at  the  beginning  of  each  special  group  of  periods  com- 
posing the  comparable  periods. 

Definite  quantities  of  food  and  drink  were  daily 
measured  and  weighed,  but  it  sometimes  happened  that 
the  rats  did  not  take  the  whole  supply.  When  any 
food  or  fluid  was  left  over  at  the  end  of  twenty-four 
hours  this  was  carefully  weighed  before  a  new  supply  of 
food  was  given.  I  have,  therefore,  distinguished  in  the 
record  of  results  between  the  amount  of  food  and  drink 
given  and  those  taken.  All  the  figures  recorded  have 
been  calculated  on  the  basis  of  the  food  and  drink 
actually  taken.  In  the  diagrams  the  amounts  given  are 
indicated  as  well  as  the  amounts  left  over  (except  when 
the  difference  was  trifling).  The  amoimts  left  over  were 
generally  indications  of  a  bad  state  of  health  or  of  a 
dislike  for  certain  solutions  (watery  solutions  were 
usually  not  so  well  taken  as  beer). 

The  description  of  each  set  of  experiments  will 
indicate  the  special  object  of  that  experiment.* 
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*  In  Table  I.  a  synoptical  summary  of  quantities  given  during  the  whole  course  of  the  experiments  and  of  the  gross 
results  will  be  found.  In  Table  II.  a  similar  summary  relating  to  comparable  groups  of  jjeriods.  In  the  (liagiaiiis  1  to  6 
detailed  records  of  daily  variation  will  be  found.  In  these  tables  and  diagrams  the  same  numbers  and  letters  of  reference 
as  those  given  in  the  text  have  been  used.  Although  daily  records  have  been  kept  in  all  the  experiments,  I  have  found  it 
advisable  to  record  in  the'diagrams  the  average  results  of  consecutive  periods  of  thrje  days.  In  this  way  the  curves  have 
been  equalised  and  the  irregularities  produced  by  micturition  and  defalcation  reiluced  to  a  ininimuin.  For  shortness  sake 
the  word  arsenic  is  frequently  used  here  as  synonymous  with  arsenious  acid.  The  word  arsenicnui  is  used  to  designate 
metallic  arsenic. 
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184  ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


AppeuJix  ii;. 


A.  ALTERATIONS    OBSERVED    DURING    THE    LIFE  OF  ANIJiI^AT^S  EXPERIMENTED  UPON. 


list/  t>et  oi 
xperiment  t 


First  Set  of  Experiments. — This  consisted  of  five  ex- 
periments, one  of  which  had  to  be  discarded  at  the  end 
of  one  month.  A  pregnancy  of  the  animal,  which  had 
not  been  noticed  at  the'  onset,  caused  alterations  in 
weight  which  vitiated  tihe  results.  The  four  other  rats 
were  given  respectively  :  — 

Experiment  1. — Salford  arsenical  beer  containing  25 
parts  of  arsenic  per  10  million  parts,  oraliout  ^  grain 
per  gallon.  The  amount  given  daily  was  about  16  per 
cent,  -of  the  body  weight  (con-esponding  to  over  2  gallons 
for  a  man  weighing  1401bs.),,  amount  of  alcohol  about 
5  per  cent. 

Expei"iment  2. — Watery  solution  of  cixsenious  acid 
containing  20  parts  of  A.s^  O3  per  10  million  (or  about 
l-7th  grain  per  gallon).  Amount  given  daily,  8  per 
cent,  of  body  weight  (corresponding  to  over  1  gallon 
for  a  man  weighing  1401bs.).    No  alcohol. 

Experiment  3. — Salford  arsenical  beer  to  which 
arsenious  acid  was  added  so  as  to  make  the  total  amount 
of  arsenic  equal  to  1,000  parts  per  10  million,  or  about 
7  grains  per  gallon.  Amount  given  daily,  8  per  cent,  of 
body  weight  (corresponding  to  over  1  gallon  for  a  man 
weighing  1401bs.) ;  amount  of  alcohol,  about  5  per  cent. 

Experiment  4. — Watery  solution  of  ai-senious  acad 
containing  1,000  parts  of  As,  O3  per  10  million  (or  about 
7  grains  per  gallon) ;  amount  given  daily,  8  per  cent,  of 
body  weight  (over  1  gallon  for  a  man  1401bs.  in  weight) ; 
liO  alcohol. 

The  changes  observed  during  the  various  periods  of 
the  experiment  were  as  follows  :  — 

Period  A. — Duration,  36  days ;  food,  oats  and  dry 
bread ;  amount,  14  per  cent .  of  body  weight  (except  in 
Experiment  3,  in  which  food  was  10  per  cent,  of  body 
weight).  In  all  cases  but  No.  4  there  was  a  rapid 
increase  of  weight.  This  increase  was  very  sudden  and 
considerable  in  Experiment  3,  and  more  gradual  in 
Experiment  1. 

Period  B. — Duration,  9  days;  food  reduced  to  3-3  per 
cent,  of  body  weight  (dry  bread  only).  Great  and 
rapid  loss  of  weight  in  all  oases.  Rats  1  and  2,  which 
recei^'ed  moderate  doses  of  arsenic,  may  be  compared. 
The  loss  of  weight  was  much  more  marked  in  2  than  in  1, 
although  rat  1  was  drinking  beer  containing  l-6th 
grain  of  arsenic  per  gallon  at  the  rate  of  over  2  gallons 
per  day,  and  rat  2  a  watery  solution  containing  l-7th 
grain  of  arsenic  per  gallon  at  the  rate  of  over  1  gallon 
per  day.  The  watery  solution  seemed  therefore  to  be 
more  detrimental  than  the  arsenical  beer. 

In  3  and  4  the  dose  of  arsenic  was  much  above  that 
found  in  ordinary  arsenical  beer.  The  loss  of  weight 
was  not  sensibly  greater  than  iu  1  and  2.  Rat  4  did  not 
usually  take  the  whole  of  the  watery  solution  given 
to  it. 

Period  C. — Duration,  9  days ;  food  increased  to  5  per 
cent,  of  body  weight  (dry  bread  only).  This  caused 
a  diminution  in  the  rate  of  loss  of  weight  except  in  4. 

This  effect  was  most  marked  in  rats  1  and  3,  both  of 
which  were  taking  beer.  It  was  more  marked  in  rat  3 
than  in  rat  2,  although  rat  3  was  taking  a  much  larger 
amount  of  arsenic  ihan  rat  2.  Rats  2  and  4  did  not 
take  the  whole  of  the  watery  solution  given  to  them. 

Period  D.— Duration,  9  days  ;  arsenical  fluids  replaced 
by  pure  water ;  food  increased  to  10  per  cent,  (dry 
bread).  Considerable  increase  in  weight  of  animal  1. 
Distinct  increase,  but  less  considerable,  of  animals  2  and 
4.    No  marked  effect  in  animal  3. 

Period  E. — Duration,  15  days  ;  arsenical  fluids  resumed 
at  the  same  rate  as  before  Period  D ;  food  reduced  to 
5  per  cent,  (dry  bread).  A  slight  gain  in  weight  was 
observed  in  the  case  of  1.  All  the  other  animals  re- 
mained stationary ;  2  and  4  left  much  of  the  watery 
solution  given  to  them. 

Period  F. — Duration  12  days  ;  experiment  interrupted 
by  the  death  of  2,  3,  and  4) ;  food  reduced  to  3-3  per 
cent,  (dry  bread).  Marked  loss  of  weight  in  all  cases.  The 
loss  was  slighter  in  1  than  in  2,  3,  and  4.  In  2  and  3 
the  Ic"^?  was  considerable.  In  4  it  was  less  marked  owing 
probably  to  the  animal  being  already  considerably 
emaciated  at  the  end  of  period  E.  Rat  3  died  11  days, 
rat  2  12  days,  and  rat  4  13  days  after  the  beginning  of 
this  period.  They  all  died  suddenly,  apparently  from 
failure  of  the  heart,  or  of  the  respiratory  muscles.  Rats 
2  and  4  left  much  of  the  watery  solution  given  to  them. 

Poriod  G  was  a  continuation  of  period  F  in  the  case 
of  the  surviving  animal  No.  1.    This  animal,  kept  on 


the  same  Io'k  diet  for  another  12  days,  after  a  further 
slight  loss  of  iveight,  maintained  its  weight  for  six  days. 

Period  H.  -Duration,  18  days ;  the  arsenical  beer  was 
replaced  by  aisenic-fres  lager  beer;  and  the  food  (dry" 
bread)  increased  to  10  per  cent.  This  was  followed  by 
a  slight  increase  in  weight,  but  after  12  days  the  animal 
began  to  lose  flesh  again.  The  animal,  which  had  taken 
its  food  and  drink  well  up  to  this  date,  began  to  leave 
a  considerable  portion  of  both  untouched. 

Period  I. — Duration,  12  days  ;  lager  beer  replaced  by 
water ;  food  (dry  bread)  remaining  iO  per  cent.  For  6 
days  the  rate  of  loss  by  weight  remaintd  the  same  as  in. 
the  previous  period,  but  when  the  weight  had  been 
reduced  to  about  80  per  cent,  of  the  original  weight  the 
fall  ceased.    Some  food  and  drink  left. 

Period  K. — Duration,  12  days;  water  replaced  \jy 
lager  beer ;  food  the  same  as  in  I.  No  sensible  effect 
observed.  The  animal  took  the  beer  better  than  water, 
but  did  not  eat  the  whole  of  its  food,  although  it  took 
more  food  than  in  the  two  preceding  periods. 

The  stoppage  of  the  arsenical  beer  was  apparently 
followed  by  a.  marked  disorder  of  health,  manifested  by 
a  disinclination  to  take  food  and  drink,  which  had  beeit 
well  taken  vip  to  then,  and  a  marked  loss  of  weight. 
This  animal  was  then  killed. 

Results  during  the  group  of  periods  selected  for 
comparisons.  Composed  of  part  of  period  A,  whole  of 
periods  B,  G,  D,  E,  and  part  of  period  F,  during  which 
the  animals  were  submitted  to  the  same  conditions 
exce]jt  wj'  h  regard  to  the  administration  of  experiment-d 
fluids. 

Total  duration  of  selected  period,  60  days. 

(See  detailed  account  of  quantities  of  arsenic  and 
alcohol  taken  daily  in  Table  II.) 

1.  Salford  arsenical  beer,  2  gallons  daily;  average 
daily  loss  of  weight,  0-20  per  cent. 

2.  Watery  solution  containing  a  little  less  arsenious 
acid  than  the  Salford  beer,  1  gallon  of  solution  daily; 
quantity  of  arsenic  taken  daily  less  than  half  that  taken 
by  No.  1 ;  average  daily  loss  of  weight,  0-62  per  cent. 

3.  Salford  arsenical  beer  with  arsenious  acid  added  up 
to  7  grains  per  gallon  i.e.,  containing  40  times  as  much 
arsenic  as  the  original  Salford  beer) ;  average  daily  loss 
of  weight,  0  62  per  cent. 

4.  Watery  solution  of  arsenious  acid  containing  7 
grains  of  arsenious  acid  per  gallon  {i.e.,  the  same  quantity 
as  in  Experiment  3) ;  average  daily  loss  of  weight,  0-83 
per  cent. 

This  first  set  of  experiments  seemed  to  indicate  that — 

(1)  Solutions  of  arsenious  acid  in  water  acted  in  the 
same  way  as  arsenical  beer. 

(2)  That  arsenical  beer  was  less  injurious  than  watery 
solutions  of  arsenic  of  the  same  strength. 

(3)  That  when  an  animal  was  well  fed  the  presence  of 
a  small  quantity  of  arsenic  did  not  affect  its  health 
seriously  for  a  time. 

(4)  That  doses  of  arsenic,  much  greater  than  those 
foimd  La  arsenical  beer  capable  of  causing  symptoms  of 
chronic  arsenical  poisoning,  might  be  taken  for  about 
one  month  without  causing  death,  but  that  death  was 
liable  to  occur  suddenly  at  the  end  of  such  a  period. 

(5)  That  after  arsenical  beer  had  been  taken  for  a 
period  of  over  three  months  the  sudden  stoppage  of  that 
fluid  might  be  attended  with  disturbance  of  health 
causing  serious  loss  of  weight. 

The  correctness  of  these  provisional  conclusions  waa 
tested  in  the  following  set  of  experiments  :  — 

Second  Set  of  Experiments. — Three  rats  were  given 
the  following  fluids  in  daily  quantities,  uniformly 
equivalent  to  8  per  cent,  of  their  body  weight  (cones  ^ 
ponding  to  over  1  gallon  for  a  man  1401bs.  in  weight). 

Experiment  6. — Ordinary  bitter  beer,  containing  a 
trace  of  arsenic,  always  less  than  one  part  in  10  million 
(i.e.,  less  than  l-143rd  grain  per  gallon)  ;  pure  ethylic 
alcohol  was  added  to  the  beer  to  bring  the  percentage 
of  alcohol  up  to  10  per  cent,  (by  weight),  so  as  to  make 
the  beer  distinctly  richer  in  alcohol  than  beer  in 
ordinary  use. 

Experiment  7.— Ordinary  bitter  beer,  containing  a 
trace  of  arsenic  (same  as  that  used  in  Experiment  6),  to 
which  arsenious  acid  was  added  so  as  to  bring  the  pro- 
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portion  of  arsenic  up  to  1,000  parts  in  10  luilliun  (i.e., 
about  7  grains  per  gallon)  ;  pure  etliylic  alcohol  added 
so  as  to  bring  the  percentage  of  alcohol  up  to  10  per 
cent.,  as  in  the  previous  case. 

Experiment  8. — Ordinary  bitter  beer  (the  same  as 
in  the  two  previous  experiments),  heated  in  saturated 
steam  so  as  to  drive  off  the  bulk  of  the  alcohol  without 
concentrating  the  beer.  To  this  practically  alcohol 
free  beer,  arsenious  acid  was  added  up  to  1,000  parts 
in  10  millions  {i.e.,  about  7  grains  per  gallon). 

The  changes  observed  duiing  the  various  periods  of 
the  experiments  were  as  follows  : — ■ 

Period  A. — Duration  15  days.  Administration  of 
the  three  beers  begun  at  once.  Food,  10  per  cent,  of 
body  weight.  After  an  initial  loss  of  weight,  rats  6  and 
8  recovered  entirely,  in  7  a  loss  of  weight  amounting 
to  about  4  per  cent,  of  the  original  weight  was  observed. 
All  the  animals  took  their  food  and  drink  well. 

Period  B. — Duration  9  days.  Beer  replaced  by  an 
equal  amount  of  water.  Food,  10  per  cent,  of  body 
weight.  Slight  gain  in  rat  6  ;  slight  loss  in  rat  7  ; 
marked  loss  (over  4  per  cent.),  in  rat  8.  The  replace- 
ment of  arsenical  beer  by  arsenic  free  water  did  not 
seem  to  have  a  beneficial  effect  in  any  of  the  cases. 

Period  C. — Duration  15  days.  Beer  resumed.  Food, 
10  per  cent,  of  body  weight.  Marked  increase  of  weight 
in  rat  6  (about  7  per  cent.)  ;  great  loss  of  weight  in 
rat  7.  This  rat  died  12  days  after  the  beginning  of 
the  period,  its  weight  being  reduced  to  67  per  cent,  of 
the  original  weight ;  marked  loss  of  weight  in  rat  8. 
Thus,  the  beer  containing  a  large  amount  of  arsenic, 
pi  IS  a  marked  excess  of  alcohol,  appeared  to  cause  death 
sooner  than  the  beer  containing  an  equal  amount  of 
arsenic  ;  but  no  alcohol. 

Period  D. — Duration  52  days.  (Only  6  and  8  remain). 
Beer  as  before ;  food  reduced  to  3-3  per  cent.  Marked 
steady  loss  of  weight  in  both  cases.  Rat  6  was  reduced 
to  68  per  cent,  of  its  original  weight ;  rat  8  was  reduced 
to  57  per  cent,  of  its  original  weight,  and  then  died 
suddenly  at  the  end  of  the  period.  The  only  animal 
surviving  was,  therefore,  rat  6,  which  was  taking  beer 
containing  a  trace  of  arsenic  and  10  per  cent,  of 
alcohol. 

Period  E. — Duration  5  days.  To  find  out  whether 
the  reduction  in  the  amount  of  food  was  alone  respon- 
sible for  the  loss  of  weight  the  bitter  beer  was  replaced 
by  lager  beer,  the  amount  of  food  remaining  the  same. 
During  the  first  three  days  the  fall  of  weight  continued, 
then  the  weight  began  to  rise  again. 

Period  F. — Duration  39  days.  To  ascertain  whether 
the  animal  had  been  permanently  injured  by  the  low 
feeding  and  the  drinking  of  bitter  beer,  with  a  trace  of 
arsenic,  the  administration  of  lager  beer  was  con- 
tinued, and  the  amount  of  food  raised  to  10  per  cent. 
Tliis  was  followed  by  a  steady  increase  in  weight.  The 
animal  was  killed  when  its  weight  had  risen  again  to 
90  per  cent,  of  the  original  weight,  and  it  looked  again 
apparently  quite  well. 

Selected  comparable  periods  corresponding  to  A,  B, 
and  and  C.  Total  duration  of  this  period  39  days 
(36  in  the  case  of  rat  8).  (See  detailed  account 
in  Table  II).  Rat  6 :  Bitter  beer  containing 
a  trace  of  arsenic  and  10  per  cent,  of  alcohol,  over  one 
gallon  taken  daily ;  average  daily  gain  in  weight, 
0"11  per  cent.  Rat  7  :  Bitter  beer,  containing  7  grains 
of  arsenic  per  gallon,  and  10  per  cent,  of  alcohol  ;  over 
1  gallon  taken  daily ;  average  daily  loss  of  weight, 
0'90  per  cent.  Rat  8  :  Bitter  beer,  containing  7  grains 
of  arsenic  per  gallon,  and  deprived  of  its  alcohol,  over 
1  gallon  taken  daily ;  average  daily  loss  of  weight, 
0-30  per  cent. 

The  outcome  of  this  set  of  experiments  seems  to  be 
•f  the  that  arsenical  beer,  containing  only  a  trace  of  arsenic, 
t  of  even  in  presence  of  an  amount  of  alcohol  above  the 
nts.  average,  is  not  very  iiijurious  to  the  health  so  long  as 
a  large  amount  of  food  is  taken.    The  presence  of  a 
large  amount  of  arsenic  is  clearly  injurious,  whether 
alcohol  is  present  or  not,  but  the  presence  of  a  large 
amount  of  alcohol  seemed  in  this  case  to  precipitate 
the  fatal  issue.    The  loss  of  weight  in  Experiment  7 
was  greater  than  in  Experiment  3  (first  set),  in  which 
the  same  amount  of  arsenic  was  administered  in  beer 
containing  only  5  per  cent,  of   alcohol.    As  in  the 
first  set  of  experiments,  I  observed  that  the  replace- 
ment of  the  arsenical  beer  by  pure  water  is  not  alwayy 
attended  with  a  beneficial  result.    The  animals  7  and  8 
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died  suddenly,  in  the  same  way  as  the  animals  cf  Vni-  Appeudix  1€. 
first  set  died.   

Third  Set  of  Experiments. — This  consisted  of  ihrv  !  hird  set  of 
experiments,  one  of  which  (No.  11)  is  a  control  expei'j-  *ix|ieri«itnts. 
ment,  comparable  both  with  this  and  other  sets  cf 
experiments.  (Experiment  18  in  the  6th  set  is  anotliei 
control  of  the  same  kind,  and  differs  from  11  by  the 
amount  of  food  given.)  Three  rats  were  given  the  fol- 
lowing fluids  in  daily  quantities,  uniformly  equivalent 
to  8  per  cent,  of  their  body  weight  (corresponding  to 
over  1  gallon  for  a  man  1401bs.  in  weight). 

Experiment  9. — Beer  brewed  in  the  laboratory  from 
arsenic-free  malt  and  hops,'  part  of  the  malt  being  re- 
placed by  arsenical  glucose  obtained  from  Bostock's  so  a.s 
to  introduce  about  1  grain  of  arsenious  acid  per  gallon 
of  beer.  At  the  end  of  the  process  there  were  found 
130  parts  of  arsenious  acid  per  10  million  parts  of  beer 
(or  0'91  grains  per  gallon),  the  amount  of  alcohol  bein^j; 
5'31  per  cent,  by  weight  6.63  per  cent,  by  volume). 

Experiment  10. — Cacodylate  of  sodium  dissolved  in 
arsenic  free  beer  or  water,  so  as  to  make  the  pro- 
portion cf  areenicum  per  gallon  equal  to  that  in  Ex- 
periment 9  (As,  O3  =  198)— Na  Kd  O^  =  160).  That 
is  to  saj',  210  parts  of  cacodylate  were  added  to  eacli 
10  million  parts  of  fluid,  giving  a  quantity  about  1'47 
grain  per  gallon). 

Experiment  11. — Water  or  arsenic  free  beer  {Is  r 
beer).  The  changes  observed  during  the  various  perious 
were  as  follows  :  — 

Period  A. — Duration,  12  days ;  food,  10  per  cent, 
of  body  weights;  water,  8  per  cent,  of  body  weight. 
Slight  loss  of  weight  in  rat  9.  Distinct,  but  moderate, 
increase  of  weight  in  rats  10  and  11. 

Period  B. — Duration,  9  days;  administration  of  ex- 
perimental fluids  mentioned  above,  quantity  8  per  cent, 
of  body  weight;  food,  8  per  cent,  of  body  weight.  Rat 
9,  slight  I0.SS  of  weight.  Rat  10,  considerable  increa.se 
of  weight.    Rat  11,  slight  increa.se  of  weight. 

Period  C. — Duration,  48  days;  experimental  fluid  > 
given  in  the  same  quantities  as  in  the  previous  period  : 
food,  reduced  to  3-3  per  cent,  of  body  weight.  Rat  9, 
steady  and  considerable  loss  of  weight,  amounting  U} 
45  per  cent,  of  original  weight.  The  animal  died  sud- 
denly at  the  end  of  the  period.  Rat  10  (nine  days  aft'ii 
the  beginning  of  this  period,  the  cacodylate  of  sodium 
which  had  previously  been  given  dissolved  in  water,  was 
given  dissolved  in  lager  beer,  to  make  experiment  10 
comparable  with  experiment  9).  So  long  as  the  watery 
solution  was  given  there  was  a  rapid  loss  of  weight,  but 
as  tliis  followed  a  previous  rapid  increase,  the  weight  of 
the  animal  did  not  fall  below  the  original  weight. 

(C  1.)  Soon  after  the  water  had  been  replaced  bv  bet  r 
the  loss  of  weight  ceased  to  be  manifest,  and  at  the  end 
of  the  period  (although  the  diet  had  been  insufficient) 
the  loss  was  only  about  7  per  cent,  of  the  original  weight. 
Rat  11 :  This  animal  was  given  water  for  the  first  9 
days,  to  allow  comparison  to  be  made  between  experi- 
ments 10  and  11.  As  in  11,  a  considerable  loss  of  weight 
wa.s  observed. 

Arsenic  free  lager  beer  was  then  given  instead  of  water, 
and  as  in  the  previous  case,  this  prevented  a  further 
loss  of  weight. 

(0  2.)  To  ascertain  whether  the  beneficial  action  was 
really  due  to  the  administration  of  beer  26  days  later 
the  lager  beer  wais  again  replaced  by  water;  this  was 
followed  by  a  rapid  loss  of  weight. 

The  results  obtained  during   tkw    period    seem  to 
sho  w  :  — 


Summary  of 
results 
obtained 
luring  jieriod 


1st.  That  the  arsenical  beer  brewed  in  tbe  laboratory 
and  deriving  its  arsenic  from  arsenical  glucose,  and  con- 
taining no  more  arsenic  than  beer  found  on  the  markel,  t'-  of  third 
during  the  epidemic,  was  very  noxious.  ^^'^^  "f. 

2nd.  That  solutions  of  cacodylate  of  sodium  in  water  '-'''P®'^'"^"*'* 
and  in  beer,  behaved  much  in  the  same  way  as  water 
and  beer  free  from  arsenic.    The  presence  of  cacodyli.te 
of  sodium  seemed  even  to  have  a  beneficial  effect. 

3rd.  That  an  animal  receiving  an  insufficient  diet  kept 
its  weight  better  when  given  arsenic  free  beer  than 
when  given  water  to  drink.  The  beer  in  such  cases  fcip- 
parently  acted  as  food. 

Period  D.— Duration,  6  days  ;  food,  the  same  as  durjng 
the  previous  period  (3-3  per  cent.).  Rat  10  :  Lager  b-er 
solutions  of  cacodylate  of  sodium  replaced  by  wat-^^ry 
solutions  of  the  same  strength.  Los,s  of  weight  equal 
to  about  4  per  cent,  of  original  weight.  Rat  11 :  W.i1.er 
replaced  by  lager  beer.  Gain  of  weight  about  2  per  cent. 
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of  original  weight.  These  results  confirm  those  ob- 
o-'ired  during  period  C  as  regard  the  action  of  cacody- 
iate  of  sodium  and  of  arsenic  free  beer. 

Period  E. — Duration,  19  days  ;  food  increased  to  10 
per  cent;  fluids  continued  as  in  period  D.  Rat  10: 
ivapid  increase  in  weight;  at  the  end  of  this  period  the 
weight  of  the  animal  was  108  per  cent,  of  the  original 
weight.  The  rat  was  then  killed.  Rat  11 :  Very  rapid 
increase  in  weight.  At  the  end  of  the  period  the  weight 
of  the  animal  was  about  106  per  cent,  of  its  original 
weight.    It  was  then  killed. 

These  resiilts  show  that  after  being  on  an  insuflScient 
diet  for  54  days,  and  losing  weight,  an  animal  taking  a 
large  quantity  of  cacodylate  of  sodium,  recovered  its 
weight  as  well  as  an  animal  having  received  no  arsenical 
fluid,  when  put  on  an  abundant  dipt 

Selected  comparable  groups  of  periods,  corresponding 
to  A,  B,  and  C.  Total  duration,  60  days;  food  insuf- 
ficient during  greater  part  of  period. 

Experiment  9. — Laboratory  beer,  containing  0-91  grain 
of  arsenious  acid  per  gallon,  arsenic  derived  from 
arsenical  glucose.  Average  dose  taken  over  1  gallon  per 
diem.  Daily  loss  of  weight,  0-76  per  cent,  of  original 
weight. 

Experiment  10. — Cacodylate  of  sodium  dissolved  in 
water  or  beer,  1-47  grains  per  gallon,  average  dose  taken 
over  1  gallon  per  diem.  Daily  loss  of  weight,  0-22  per 
cent,  of  original  weight. 

Experiment  11. — Water  or  arsenic — free  beer,  average 
dose  taken  daily,  over  1  gallon.  Daily  loss  of  weight, 
0-45  per  cent. 

This  set  of  experiments  showed  that  beer  containing 
arsenic  derived  from  arsenical  glucose,  used  as  a  malt 
substitute  in  brewing,  was  apparently  as  injurious  as 
finished  beer  to  which  pure  arsenious  acid  had  been 
added.  Cacodylate  of  sodium  had  apparently  no  bad 
effect,  and  seemed  even  to  be  beneficial.  Beer  free  from 
arsenic,  and  containing  a  small  amount  of  alcohol,  was 
distinctly  beneficial,  'and  apparently  acted  as  a  food. 

Foui^th  set  of  experiments. — This  consisted  of  ex- 
periments on  2  rats  which  were  kept  under  observation 
for  over  two  months.  These  experiments  had  for  object 
to  compare  the  effeicts  of  watery  solutions  of  pure 
ethylic  alcohol,  and  of  watery  solutions  of  pure  arsenious 
acid,  in  which  the  alcohol  and  arsenic  were  present  in 
quantities  similar  to  those  found  in  arsenical  beer. 
Opportunity  was  also  taken  to  observe  the  effects  of  iso- 
lation of  the  animals,  and  of  the  addition  of  some  animal 
food  to  the  vegetable  diet  given  in  the  course  of  all  t  ho 
other  experiments. 

Period  A  (Experiments  14  and  15). — Duration,  6  days. 
Both  animals  were  left  for  6  days  among  other  rats 
supplied  with  an  vmlimited  amount  of  oats  and  water. 
Both  rats  exhibited  considerable  daily  variaitions  of 
weight,  but  at  the  end  of  the  period  had  not  gained  more 
than  most  of  the  isolated  rats  supplied  with  8  or  10  per 
cent,  of  their  weight  of  food. 

Period  B. — The  two  rats  were  then  isolated,  and  the 
aanount  of  food  reduced  to  10  per  cent.  ;  the  weight  re- 
mained stationary  for  three  days. 

Period  C. — A  part  of  the  bread  was  then  replaced  by 
an  equal  amount  of  oheese  (bread  8  per  cent. ,  cheese  2 
per  cent,  of  the  body  weight).  At  the  end  of  9  days  both 
animals  had  considerably  increased  in  weight. 

Period  D.- — The  actual  experiment  was  then  begun. 
Experiment  14. — This  rat  was  given  a  watery  solution 
of  arsenious  acid  (containing  ^  grain  of  the  poison  to  the 
gallon)  at  the  rate  of  over  1  gallon  a  day. 

Experiment  15. — This  rat  was  given  a  watery  solution 
of  pure  ethylic  alcohol  (containing  5  per  cent,  of  alcohol) 
at  the  rate  of  over  1  gallon  a  day.  The  food  remained 
the  sam©  as  in  the  previous  period  (bread  and  cheese). 
In  both  cases  the  weight  of  the  animal  continued  to  in- 
crease, but  not  so  regularly  as  before  the  administration 
of  arsenic  or  alcohol. 

Period  E. — Duration,  6  days  ;  the  same  quantity  of 
food  was  given,  but  the  cheese  was  stopped.  The  same 
solutions  were  given.  In  both  cases  the  weight  con- 
tinued  to  increase  for  a  short  time,  then  it  fell  slightly. 

Period  F. — Duration,  6  days  ;  the  same  fluids  being 
given,  the  food  was  reduced  to  3  per  cent,  (a  quantity 
insufficient  to  maintain  the  weight  imder  ordinary  cir- 
cumstances). This  was  followed  by  a  rapid  loss  of 
weight,  more  rapid  in  the  case  of  the  rat  taking  arsenic 
than  in  the  case  of  the  rat  taking  alcohol.  The  weight 
of  both  rats  was  still  above  their  original  weight. 

Period  G. — Duration,  33  days  ;  the  same  quantity  of 
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food  was  given,  and  in  Experiment  14  the  watery  solu- 
tion of  arsenic  was  continued  as  before.  In  Experi- 
ment 15  arsenious  acid  was  added  to  the  alcoholic  solu- 
tion, so  as  to  cause  the  rat  to  take,  in  addition  to  the 
alcohol,  the  same  amount  of  arsenic  as  was  taken  by 
rat  14.  At  the  end  of  the  period  rat  14  (taking  arsenic 
alone)  had  lost  during  the  period  about  35  per  cent,  of 
its  original  weight,  whilst  rat  15  (taking  both  alcohol 
and  arsenic)  had  lost  during  the  same  period  about 
18  per  cent,  of  its  original  weight.  At  that  time  the 
weight  of  rat  14  was  less  than  90  per  cent,  of  its  original 
weight  (70  days  previously),  whilst  the  weight  of  rat  15 
was  over  98  per  cent,  of  its  original  weight  (70  days  pre- 
viously. 

Period  H. — Duration,  12  days;  the  food  was  continued 
as  before. 

Experimemt  14. — Alcohol  was  added  to  the  arsenical 
solution ;  this  seemed  at  first  to  have  a  beneficial 
effect,  but  the  weight  began  again  to  fall  rapidly,  and 
the  animal  died  suddenly  at  the  end  of  the  period. 

Experiment  15. — The  alcohol  solution  was  replaced 
by  a  watery  solution  of  arsenic  of  the  same  strength  as 
before,  but  without  alcohol.  The  rat  began  immediately 
to  lose  weight  much  more  rapidly  than  before,  and  at 
the  end  of  12  days  had  lost  nearly  20  per  cent,  of  its 
original  weight. 

The  chief  outcome  of  this  set  of  experiments  was  that 
alcohol  when  given  in  small  doses  together  with  arsenic 
does  not  seem  to  intensify  the  bad  effects  of  the  latter  ; 
there  is,  on  the  contrary,  an  indication  that  alcohol 
retards  the  action  of  arsenic.  During  the  preliminary 
stages  of  the  experiment  rat  14  increased  in  weight  more 
rapidly  than  rat  15,  and  yet  at  the^  end  of  the  experiment 
rat  14  had  lost  weight  to  a  greater  extent  than  rat  15, 
which  was  taking  arsenic  along  with  alcohol. 

Fifth  Set  of  Experiments. — These  experiments  had  Fifth  set. 
for  object  to  determine  the  lethal  dose  of  arsenious  acid 
when  the  poison  was  taken  under  the  conditions  of  the 
previous  experiments.  TTie  results  have  already  been 
discussed  at  the  beginning  of  this  summary,  and  are 
also  given  in  Tables  I.  and  II. 

Sixth  Set  of  Experiments. — These  experiments  had  Sixtli  set. 
for  object  to  control  some  of  the  previous  experiments. 
I  had  been  impressed  with  the  fact  that  rats  generally 
kept  in  better  health  and  required  less  food  to  main- 
tain their  weight  when  lager  beer  was  administered  than 
when  ordinary  bitter  beer  or  even  water  was  given  to 
them.  In  order  to  ascei-tain  whether  this  conckision 
was  correct,  I  took  two  rats  and  gave  them  each  a  daily 
amount  of  food  equal  to  5  per  cent,  of  their  body  weight, 
i.e.,  quantity  barely  sufficient  to  keep  their  weight  con- 
stant when  no  other  drink  than  water  was  given  to  them. 
I  then  gave  them  both  for  short  periods  either  lager 
beer  or  bitter  beer  at  the  rate  of  over  1  gallon  daily. 
Finally  I  gave  one  of  the  rats  only  lager  beer  and  the 
other  rat  only  bitter  beer  for  a  considerable  period.  The 
lager  beer  contained  no  arsenic,  and  about  5  per  cent, 
of  alcohol. 

The  bitter  beer  contained  a  trace  of  arsenic,  always 
less  than  l-143rd  per  gallon  (probably  never  more  than 
1-200  or  1-250  judging  from  the  sublimates  obtained)  ; 
it  contained  6  per  cent,  of  alcohol. 

The  results  obtained  may  be  summed  up  as  follows  :  — ■ 

Period  A. — Duration  ten  days. 

Bitter  beer,  10  per  cent.,  food  5  per  cent. 

Experiment  18. — ^Loss  about  15  grammes  (out  of  145 
grammes). 

Experiment  19. — Loss  about  14  grammes  (out  of  159 
grammes). 

Period  B. — Duration  14  days. 

Lager  beer  10  per  cent. ,  food  5  per  cent. 

Experiment  18. — Gain  about  5  grammes  (upon  130 
grammes). 

Experiment  19. — Gain  about  2  grammes  (upon  145 
grammes). 

Period  C. — Duration  15  days. 

Bitter  beer  ten  per  cent.,  food  5  per  cent. 

Experiment  18. — Loss  about  10  grammes  (out  of  135 
grammes). 

Experiment  19. — Loss  about  6  grammes  (out  of  147 
grammes). 

Period  D. — Duration  six  days. 

Experiment  18. — Lager  beer  10  per  cent.,  food  5  per 
cent. ;  loss  8  grammes  (out  of  125  grammes). 
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Experiment  19. — Bitter  beer  10  per  cent.,  food  5  per 
cent.  ;  los.?  11  grammes  (out  of  141). 

Period  E. — Duration  45  days. 
Beer  10  per  cent.,  food  8-5  per  cent. 
Experiment  18. — Lager  beer  ;  gain  23  grammes  (upon 
117  grammes). 

Experiment  19. — Bitter  beer;  loss  19  grammes  (upon 
130  grammes),  death. 

After  this  period  the  rat  18  continued  to  increase  in 
weight  for  several  days,  but  then  became  suddenly  ill, 
would  not  take  its  food,  and  died  105  days  after  the 
beginning  of  the  experiment.  The  illness  was  entirely 
different  from  that  observed  in  rat.s  dying  from  the 
effects  of  arsenic,  the  animal  refusing  to  take  its  food 
and  drink,  whilst  the  arsenical  rats  although  they  fre- 
quently left  variable  amounts  of  food  and  drink,  usually 
ate  up  to  the  last  day  and  died  suddenly.  Death  in  thi.s 
case  was  due  to  an  accidental  illness,  which  began  at 
a  time  when  the  animal  was  rapidly  increasing  in 
weight. 

arv  of      This  set  of  experiments  confirmed  my  impression 
of  the  that  bitter  beer  drunk  at  the  time  of  the  outbreak  in 
bet  of     Salford  and  in  Manchester  was  less  wholesome  than 
pents.  lager  beer  imported  from  Munich. 

Whether  this  difference  was  attributable  to  the  small 
trace  of  arsenic  present  in  the  beer,  or  the  difference 
between  the  products  of  high  and  low  fermentation,  I 
am  not  prepared  yet  to  say,  but  my  general  impression 
is  that  beer  brewed  at  a  low  temperature  is  more  whole- 
some than  beer  brewed  at  a  high  temperature.  It  is  also 
to  be  noticed  that  the  bitter  beer  used  in  this  set  of 
experiments  was  beer  which  would  have  passed  easily 
the  test  recommended  by  the  Brewers'  Commission. 

|h  set.  Seventh  Set  of  Experiments.— For  purposes  of  comparison 
I  have  brought  together  four  experiments  carried  out  pre- 
viously in  my  laboratory  by  Dr.  Kerr,  and  which  had  for 
object  to  ascertain  tlie  etiect  of  the  administration  of  large 
doses  of  pure  ethylic  alcohol,  on  the  liver. 

Experiment  20  (xxii.). — A  rat  weighing  ISO  grammes  was 
given  daily  10  per  cent,  of  its  body  we'gj'it  of  dry  food,  and 
3-2  per  cent,  of  a  25  per  cent,  solution  of  pure  ethylic  alcohol. 


or  about  0'80  per  cent,  of  its  body  weight  of  absolute  alcoh  I.  Appen  lix 

The  Huid  was  given  by  the  mouth.   

During  the  tirst  6  days  it  lost  about  27  per  cent,  of  i's 
weight,  but  began  to  gain  flesli  again.  On  tlie  r)2nd  day  the 
loss  had  been  reduced  to  16  per  cent. 

Experiment  21  (xxvii.). — A  rat  weighing  150  grammes 
was  given  daily  10  ]3er  cent,  of  its  body  weight  of  dry  food 
and  2-7  per  cent,  of  its  body  weight  of  a 20  percent,  watery 
solution  of  pure  ethylic  alcohol  (0'54  per  cent,  of  body 
weight  in  absolute  alcohol).  This  fluid  was  injected  into 
the  rectum. 

After  an  initial  diminution,  tlie  weight  increased  again. 

Sixty-nine  days  after  tlie  beginning  of  the  exjieriment, 
when  the  animal  was  killed,  its  weight  was  only  (i  per  cent, 
lower  than  the  original  weight. 

Experiment  22  (III. ).  —  Rat  weighing  150  pranimes. 
Experiment  conducted  as  in  the  previous  case  (<la  ly  dose 
of  absolute  alcohol  0.51  per  cent,  of  body  weight)  The 
animal  was  killed  69  days  after  the  bet^inning  of  the  ex- 
periment ;  the  loss  of  weight  was  about  30  per  cent,  of  the 
original  weight. 

Experiment  23  (F. ). — Rat  weighing  154  grammes.  Ex- 
periment conducted  as  in  the  two  previous  cases  (daily  do.-<e 
of  .absolute  alcohol  0.35  per  cent,  of  body  weight;.  This 
animal  did  not  bear  the  administration  of  the  alcoliol  well, 
and  died  on  the  63rd  day,  there  being  a  loss  of  45  per  cent, 
of  the  original  weight. 

Summary  of  the  Eestilt.^  of  the  7th  Set  of  Experimeufa.—  Summary. 
These  animals  showed  freipient  evidences  of  intoxication,  so 
that  the  administration  of  a  fluid  containing  20  or  25  per  cent, 
of  absolute  alcohol,  produced  ett'eets  which  were  not  observed 
in  rats  to  which  an  equal  amount  of  alcohol  was  given  in  a 
more  diluted  state.  The  efi'ects  of  alcohol  were  also  more 
variable  than  those  of  arsenic.  Two  of  tlie  rats  appearcil 
to  recover  gradually  from  the  tir*t  efl'ects  of  alcohol,  and  to 
regain  weight  ;  two  other  rats  continued  to  lose  weight  from 
the  first.  Only  one  of  the  four  died,  and  that  animal 
seemed  from  the  first  to  be  very  sensitive  to  the  action  of 
alcohol  ;  possibly  it  was  not  in  a  g.)od  state  of  health  at  the 
beginning  of  tlie  experiment.  To  insure  the  rapid  passage 
of  the  alcohol  into  the  cii'culation.  the  alcohol  solution  was 
in  three  out  of  the  four  cases  injected  into  the  rectum  ;  tins 
caused  intestinal  irritation,  whicli  complicated  the  action  of 
alcohol.  Owing  to  this  disturbing  element,  exp"riinent  20 
is  the  only  experiment  in  this  set  which  is  quite  eou) parable 
with  the  exneriments  on  arsenic. 


B.  ESTIMATION  OF  THE  AMOUNT  OF  ARSENIC  PRESENT  AT  THE  TIINIE  OF  DEATH  IN  THE 
TISSUES  OF  EATS  WHICH  HAD  BEEN  TAKING  ARSENICAL  FLUIDS. 


After  the  death  of  most  of  the  rats  used  in  these 
J  experiments  a  post-mortem  examination  was  made. 
'  '  The  stomach  and  intestines  were  removed  in  all  cases, 
as  well  as  portions  of  the  lungs,  a  part  of  the  liver,  both 
kidneys,  a  small  part  of  the  spinal  column,  and  spinal 
cord,  the  diaphragm,  a  portion  of  the  muscles,  nerves, 
and  bones,  of  one  of  the  extremities.  These  parts  were 
kept  for  microscopial  and  microcliemical  examination. 
The  remainder  of  the  body  was  then  used  for  chemical 
estimation. 

In  some  cases  these  remains  wei-e  entirely  reduced 
to  I3ulp,  care  being  taken  to  avoid  accidental  con- 
tamination, and  this  pulp  was  then  macerated  either 
in  water  or  in  20  per  cent,  hydrochloric  acid  for  24  or 
48  hours,  the  quantity  of  fluid  being  brought  at  the 
end  of  that  time  up  to  50  cc. ,  100  cc. ,  or  150  cc.  (accord- 
ing to  the  quantity  of  material),  either  by  the  addi- 
tion of  20  per  cent,  of  hydrochloric  acid,  when  dilute! 
acid  had  been  used  from  the  first  (which  was  generally 
the  case),  or  by  the  addition  of  pure  hydrochloric  acid 
up  to  20  per  cent,  of  the  whole  amount  of  fluid  used, 
v.dien  pure  water  had  been  used  as  a  macerating  fluid. 

Tiie  mixture  was  then  treated  according  to  the  method 
wliich  I  have  devised  for  estimating  the  amount  of 
arsenic  in  beer  on  the  basis  of  Reinsch's  process.  In 
other  cases  the  skin  was  separated  from  the  other 
tissues,  and  the  amount  of  arsenic  in  it  was  estimated 
in  the  same  way. 

In  another  group  of  cases  a  square  patch  of  skin 
was  removed  from  the  back  of  the  animal,  the  hair 
was  then  removed  from  that  patch,  and  the  arsenic 
fcstiniated  separately  in  the  hairless  skin,  and  in  the 
hair.  The  skin  of  the  back  was  selected  for  that  pur- 
pose as  being  the  least  exposed  to  accidental  contamina- 
tion from  the  fo(  d  and  drink  taVen  by  the  animal.  In 


one  case  the  amount  of  arsenic  jiresent  in  the  liver  was 
also  estimated.    All  the  jiarts  used  were  weighed  so  as 
to  make  it  possible  to  calculate  roughly  the  amount  of 
arsenic  in  the  whole  body.    For  several  reasons  I  did 
not  entertain  great  hopes  of  obtaining  accurate  results  ; 
at  the  time  the  analyses  had  to  be  made  I  liad  not  been 
able   to    determine   how  far  the   amount   of  arsenic 
separated  by  Reinsch's  process  from  fluids  containing 
blood,  hair,  muscles,  etc.,  would  bear  a  ratio  to  the 
total  amount  of  arsenic  present  in  these  parts  com- 
parable to  that  which  I  had  determined  in  the  case  of 
beer.    The  beer  standard  had  therefore  to  be  used. 
Then,  owing  to  the  difficulty  of  boiling  fluids  containing 
a  large  amount  of  proteid  substances,  Dr.  Coutts,  who 
carried  out  the  estimations  for  me,  had  to  vary  tho 
propoid'ion  of  the  dilute  acid  to  the  matter  ap.alysed. 
This  must,  to  a  certain  extent,  have  influenced  the  pro- 
portion  of    arsenic    precipitated    upon   the  copper. 
Thirdly,  the  sublimates  obtained  in  several  cases  were 
less  abundant  than  my  lowest  standard  (1 — 10,000,000) 
sublimate,  so  that  we  were  deprived  of  means  of  accurate 
comparison.    This  was  due  to  the  very  small  amounit 
of  materiial  available  in  some  cases. 

For  all  these  reasons  it  is  obvious  that  the  quantities 
which  are  recorded  in  Table  1  are  not  strictly  compar- 
able with  those  obtained  in  connection  with  the  beer, 
moreover,  they  are  not  exactly  comparable  among 
themselves. 

It  has  appeared  to  me,  however,  that,  imperfect  as  Summary  of 
they  are,  the  figures  obtained  would  be  more  useful  than  results  of  :  ■' 
a  mere  statement  that  arsenic  had  been  found  to  be  chemical 
present  or  absent.    Notwithstanding  all  their  defects  estimations, 
these  estimations  revealed  clearly  the  fact  that  the 
amount  of  arsenic  present  in  the  body  after  death  bore 
some  relation  to  the  amount  of  ars  -nic  taken  during  life. 


188 


KOiAl.  COMMISSION  ON  ARSENICAL  rOlSOXING 


Appsndix  IG. 


Calculated  Amount  of  Arsenic  found  in  the  Body  after  Death,  conipai-ed  with  the  Amount  of  Arsenic 

given  during  Life. 


fivideuoe  of 
Accnmuia 
tion  of 
arsenic  in 
the  tissucK. 


Total  Amount 

Amount 

App&ren  t 

of  Ar.-enic 

of  Arsenic  taken 

Total  Amount  of 

Weiglit 

E<perinnieiit. 

given  during"  ijife 
per  cent,  of 

Daily 

per  cent,  of 

Arsenic"  found 
P.M.  m  the  body, 
Estimated  in 

of 
Animals 

body  weight. 

body  AVdi'^'ht. 

P.M. 

As'As.j  O3. 

As  ASo  6.;. 

As  0 

._  ..  .._  ._  - 

Gramin  cs. 

-    -          ^   • 

I 

0  'Onnn^Qn 

U  UoUv/oOo 

00 

Salford  beer  stopped  42  days  before 
death. 

R 

\j 

0  •0000701^ 
\)  \)\)\J\}  i  uo 

c\  -nrinnnoQ 
U  UUUUUUo 

U  UUUUi44 

144 

Biti.er  beer  stopped  44  days  before 
death. 

7 

0 '01 76000 

0  i  >0(  ►7fiO( » 

0*00007  7  *^ 

1-22 

- 1 1  ricllllvdl     UctJI      UdKc.I     I  U  i.  Ol 

death. 

s 

U  \J\J\j  i  i\j\J 

V  OOO'iUUU 

100 

-    -    ditto    -    -    -  tlitto. 

9 

0  'OO^fiOOO 

O'OOOl  O*^*! 

QlDtO              -  UlC'lO. 

10 

0-01  ^97''7n  KA 

u  uuuu / 0 / 

6\)l 

C'acodylate  taken  till   I  he  time  of 
death. 

11 

ot 

ot 

0-0000060 

•243  ■ 

Water  and  beer  supposed  to  be  arsenic 
tree  taken  up  till  time  of  death. 

14 

(V00461oU 

0-0000710 

0-0001150 

66 

Arsenic  taken  up  till  time  01  deatii. 

15 

0  0031950 

u -00007 10 

0-0000749 

77 

-    -    ditto    -    -    -  ditto. 

16 

0-01 2000(1 

0-0008050 

1-25 

Death  two  days  after  second  dose  of 

as 

arsenic. 

0-0000240 

0-0000010 

Trace 

115 

Lager  beer  taken  up  to  time  of  death. 
lUtter  beer  stopped  50  days  before 

19 

death. 

0-0000740 

0-0000010 

Trace 

1  1 1 

Ditter  beer  taken  up  to  time  of  death. 

*  All  the  analyses  upon  which  I  have  based  the  calculations  in  this  column  are  based  upon  the  estimations  made  for 
me  in  my  laboratory  by  Dr.  Coutts,  the  method  which  I  liave  devised  for  estimating  the  amount  of  arsenic  in  beer  being 
used  in  every  case.  The  figures  given  in  the  first  two  columns  are  practically  accurate  since  they  represent  the  exact 
amount  of  arsenic  given  to  the  rats,  except  in  the  case  of  experiments  1,  6,  18,  and  19,  in  which  the  amount  of  arsenic 
present  in  the  beer  was  also  ascertained  by  my  method. 

+  Since  making  the  above  experiments  I  have  examined  again  lager  beer  from  the  same  source  as  that  from  which  I 
.obtained  the  beer  used  in  these  experiments  and  have  found  distinct  traces  of  arsenic  in  some  of  the  samples. 


Limifcatiou 
of  accuninla 
tioii. 

Sal  urft tion  cf 
tissues. 


Usually  the  amount  calculated  for  the  whole  body 
was  below  that  of  one  daily  dose  administered  during 
It'fe  But  when  the  daily  dose  was  less  than  0-00007 
grammes  (per  cent  of  body  weight)  the  amount  estimated 
to  be  present  P.M.  was  more  or  less  in  excess  of  the 
daily  dose.  The  smaller  the  dose  the  more  marked 
this  excess  seemed  to  be.  Two  interpretations  may  be 
given  to  this;  either  this  excess  is  evidence  of  ex- 
perimental error,  or  else  it  indicates  that  arsenic  when 
administered  in  small  doses  can  accumulate  up  to  a- 
certain  point  in  the  tissues. 

Experiment  11  seems  to  support  the  first  view,  for 
this  rat  had  taken  during  life  only  water  and  beer 
which  appeared  to  be  quite  free  from  arsenic,  and  yet 
after  death  a  recognisable  trace  of  arsenic  was  dis- 
covered in  the  tissues.  It  is,  however,  possible  that 
although  it  was  impossible  to  detect  arsenic  in  the  fluids 
given  to  the  rat,  there  were  nevertheless  very  minute 
quant  iti"??  of  the  poison  which  could  not  he  detected  in 
the  quantities  used  for  a.nalysis.  Admitting  that  the 
"figure  0-000006  indicates  the  result  of  some  experimental 
■error  which  may  have  tainted  all  the  other  estimates, 
»t  will  be  noticed  that  such  an  error  would  not  explain 
the  excess  found  in  Experiments  6,  14,  and  15. 

The  evidenc-3,  therefore,  as  far  as  it  goes,  seems  to 
indicate  that  arsenic  may  accumulate  in  the  tissues  up 
bo  a  certain  point.  That  the  tissues  are  not  capable  to 
retnin  more  than  a  certain  amount  of  arsenic  seems  alsi 
to  be  indicated  by  the  fact  tihat  whenever  large  doses  of 
arseraic  were  administered,  even  up  to  the  time  of  death. 


the  amount  of  arsenic  found  in  the  body  after  death  was 
invariably  smaller  than  the  amount  of  arsenic  given, 
daily.  These  results  seem  to  indicate  that  arsenic 
forms  some  kind  of  compound  with  tissue  elements. 

Another  interesting  fact  is  brought  out  by  these  esti- 
mations. Arsenic  was  found  in  the  tissues  of  two  rate 
which  had  ceased  to  take  arsenic  for  more  than  40  days 
before  death.  In  experiment  1  the  amount  found  was 
nearly  equal  to  a  daily  dose.  In  experiment  6  the 
amount  of  arsenic  found  was  16  times  greater  than  a 
single  daily  dose.  The  daily  dose  in  this  case  waii  ex- 
ceedingly small. 

To  account  for  these  results  it  is  almost  necessary  to 
suppose  that  arsenic  enters  into  combination  with  some 
of  the  constituents  of  protoplasma. 

Wlien  large  doses  are  given  it  is  probable  that  a 
portion  of  the  arsenic  passes  out  of  the  body  with  the 
feces,  and  that  portion  of  what  passes  into  general 
circulation  not  being  retained  by  the  ti.ssues  is  excreted 
hy  the  skin,  liver,  kidneys,  and  other  glands.  This  view 
is  supported  by  actual  observation  in  the  human  subject. 
I  made  several  attempts  to  collect  the  urine  and  faeces 
of  rats  taking  arsenical  fluids,  but  I  was  not  successful 
in  devising  a  plan  excluding  the  possibility  of  contami- 
nation of  the  excreta  with  the  fluid  administered  to  the 
animals. 

With  regard  to  the  localisation  of  arsenic  in  the  Localisation 
tissues,  I  have  not  been  able  to  make  many  obsen  ations,  of  arsenic  in 
but  the  results  summed  up  in  the  following  table  aro  the  tissuM. 
suggestive :  — 


Amoukt  of  Arsenic  in  parts  per  10,000,000. 


Elxperiraent. 

Body  with 
part  of  Skin. 

Body  without 
Skin. 

Skin  and  Hair. 

Skin  mthout 
Hair. 

Hair  alone. 

Liver. 

1 

3  to  4 

10  ? 

18  ? 

2 

15 

25  ? 

3 

21 

300  ? 

4 

10 

'mi 

6 

1 

7 

4 

23 

6? 

S 

40 

6  ? 

30  ■>. 

3 

1  ? 

6—8 

8  ? 

10 

2-5  ? 

11 

0-25? 

14 

10  to  15 

80 

15 

10 

5  to  8 

16 

Over  68 

Nolf. — (?)  indicates  that  the  estimation  were  subject  to  more  exijerimental  fallacies  than  usual. 
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In  Experiments  3  and  4  the  rate  were  taking  large 
doses  of  arsenic,  and  it  is  probable  that  their  skin  had 
more  than  once  been  wetted  by  the  fluid  given  to  the 
animals  to  drink. 


On  the  whole  the  residts  confirm  those  of  other 
observers  with  regard  to  the  special  tendency  which 
arsenic  has  to  accumulate  in  the  skin,  and  more  especially 
in  the  hair. 

The  amount  of  arsenic  found  in  the  body  of  the  rats 
taking  small  doses  of  arsenic  corresponds  to  the  amount 
we  found  in  some  of  the  organs  of  patients  that  had 
died  from  the  effects  of  arsenical  beer  (the  same  method 
of  analysis  having  been  used). 


Aopendix  Ui. 

less  than  5  m  10,000,000   . 

about  4  in  10,000,000 
about  1  to  2  in  10,000,000 
about  7  to  8  in  10,000,000 


Eef.  No. 

107     -    -    Thyroid  Body 

124  -    -    Bones     -  - 

125  -    -    Spleen  -  - 

126  -    -    Thyroid  Body 
The  material  at  my  disposal  did  not  allow  me  to  pu.sh 

the  comparison  further. 

Generally  speaking,  the  results  of  the  estimation  of  ( '.onclnnona 
arsenic  in  the  experimental  rats  confirm  the  view  that  based  on 
arsenical  beer,  such  as  was  drunk  during  the  outbresik,  chemical 
acted  in  the  same  way  as  solutions  of  aa^senious  acid  examina- 
conltaining  abouit  the  siame  quanitAtiies  of  arsenic  as  those  tion. 
which  I  had  estimated  to  be  present  in  that  beer. 
Watery  solutions  of  arsenious  acid  appeared,  however,  to 
be  more  toxic  than  boor  containing  the  same  amount  of 
arsenic. 


C  LESIONS  FOUND  AFTER  DEATH  IN  BATS  WHICH  HAD  BEEN  TAKING  VARIOUS  FLUIDS 
CONTAINING  DIFFERENT  PROPORTIONS  OF  ARSENIC.  COMPARISON  OF  THESE  LESIONS 
WITH  THOSE  OBSERVED  IN  PERSONS  WHO  HAD  DIED  FROM  THE  EFFECTS  OF  ARSENICAL 
BEER. 


I  have  pnevioTisly  (Qnesitions  5303  to  5315)  alluded  to 
some  of  the  changes  which  have  been  observed  in  persons 
thlait  had  died  from  arsenical  poisoning  resulting  from 
the  consumption  of  beer*  :  — 

Among  the  changes,  some  were,  in  my  opinion,  evi- 
dences of  the  action  of  deteriorating  influences,  such  as 
imperfect  feeding  and  disease  (more  especially  tuber- 
culosis). Another  group  of  lesions  seemed  to  me  to  be 
special  and  common  to  the  majority  of  cases  of  airsenical 
poisoning,  and  consequently  to  be  attributable  to  the 
action  of  arsenic. 

Among  these  lesions  the  most  important  were — first, 
degeneraition  of  the  more  specialised  tissues,  such  as 
glandular  epithelium,  muscular  and  nervous  tissues 
(these  degenerations  lead  to  wasting  and  perturbation  of 
functional  activities);  second,  irritation  and  increased 
proliferative  activity  of  the  less  specialised  tissues, 
such  as  connective  tissues  and  certain  epithelial  tissuas 
(these  changes  lead  to  fibrosis,  keratosis,  pigmentation, 
etc.). 

(See    my   evidence    in  Vol.    I.    of  Commission's 
Minutes.) 

In  order  to  acquire  more  information  than  we  possess 
-at  present  on  thase  points  I  have  arranged  for  investi- 
gations to  be  carried  out  with  the  material  collected  for 
me  chiefly  by  Dr.  Moore,  assistant  lectiirer  in  my  depart- 
ment at  Owen's  College.  Several  of  my  pupils  have 
"""dertaken  at  my  request  to  investigate  in  detail  the 
^  .  -.iges  obsers^ed  in  various  organs.  I  have  already  re- 
lated°the  general  changes  observed  by  Dr.  F.  C.  Moore 
m  the  autopsies  which  he  conducted  (see  Table  X.). 
Dr.  J.  C.  Muir  has  completed  an  investigation  on  the 
blood  and  bone  marrow  of  many  cases ;  he  has  given  an 
excellent  account  of  his  work.  Dr.  W.  F.  Jackson 
has  completed  a  research  on  the  changes  occurring 
in  the  kidneys.  He  has  found  that  congestion,  some  de- 
ireneration  of  epithelium,  and  possibly  in  some  cases 
accumulation  of  melanin  in  some  of  the  secreting 
fclln  might  be  attributed  to  the  action  of  arsenic.  Dr. 
Reginald  Lawrence  has  carried  out  an  examination  of 
tlie  nerve  centres,  which  brings  out  the  fact  that  nerve 
cells  are  invariably  affected  by  arsenic,  and  are  the  seat 
of  degenerative  processes.  The  investigations  relating 
to  the  liver,  lungs,  skin,  lymphatic  glands,  muscles,  and 
fat  are  not  yet  complete.  If  desired  to  do  so,  I  will 
submit  the  reports  which  are  at  present  available.  I 
may  say  generally,  on  the  basis  of  my  own  preliminary 
examinations,  that  the  following  changes  were  of 
common  occurrence  among  the  victims  of  orsenioal 
beer  :  — ■ 

1.  General  hypersemia,  most  noticeable  in  the  lungs, 
glands,  muscles,  and  nerve  centres. 

2.  Considerable  degeneration  and  wasting  of  some  of 
the  muscles  examined. 

3.  Albuminous  and  fatty  degeneration  of  the  cardiac 
muscle,  patchy  and  often  slight. 

4.  More  or  less  complete  disappearance  of  fat  from 
some  of  the  cells  of  fatty  tissue. 

5.  Albuminous  and  fatty  degenerations  of  glandular 
epithelium,  specially  well  marked  in  the  liver. 

6.  Degeneration  of  nerve  tissues  most  marked  in  the 
nerve  cells  of  the  cerebral  cortex  and  the  spinal  cord. 


The  terminal  nerves  seemed  also  to  be  affected  in  a  few 
cases,  but  I  am  not  certain  wliotlier  the  changes  were 
attributable  to  arsenic  or  to  r^ome  other  causes;  in 
several  cases  nO'  clear  evidence  of  degeneration  of  peri- 
pheral nerves  could  bo  foimd. 

7.  Over  production  of  melanin  in  the  deep  layers  of 
the  epidermis,  accumulation  of  melanin  or  of  an  alliod 
pigment  in  the  lymphatics  of  the  true  skin,  in  lymphatic 
glands,  in  some  connective  tissue  cells,  and  possibly  in 
some  glands- — e.g.,  the  liver  and  kidney.  In  the  pre- 
sent state  of  our  knowledge  it  is  not  however  quite 
possible  to  determine  whether  a  pigment  resembling 
melanin  is  certainly  melanin  without  further  investiga- 
tion. 

8.  Sometimes  there  was  over-production  of  cutaneous 
epithelium,  also  keratosis,  iind  of  fibrous  ti.ssue  in  some 
of  the  organs,  which  were  also  the  seat  of  degenerative 
processes.  With  regard  to  the  latter  change,  it  wa.s 
generally  difficult  to  exclude  the  possible  influence  of 
other  causes. 

The  post-mortem  examinations  which  I  have  made  of 
the  rats  used  in  the  experiments  which  have  been  pre- 
viously related,  have  yieldwl  very  similar  results.  In 
fact,  with  one  exception,  the  changes  observed  in  the 
various  organs!  and  tissues  have  been  of  the  same  nature 
as  those  found  in  the  human  subject  ;  but  with  regard  to 
pigmentation,  I  liave  obtained  no  residt.  I  e^xpected  tluf' 
difference,  for  all  my  experimental  rats  were  albino 
rats  ;  the  absence  of  pigmentation  in  these  cases  is  an 
additional  confirmation  of  the  theory  which  I  have  for- 
mulated many  years  ago  regarding  the  origin  of  melanin. 
At  the  time  when  I  started  my  experiments  I  tried  to 
obtain  gome  tame  grey  rats,  but  I  was  not  able  to  get 
any.  It  would  have  been  impossible  to  conduct  carefully 
systematic  experiments  with  wild  rats.  A  detailed  ac- 
count of  these  pathological  investigations  i.9  not  yet 
ready,  and  woidd  not  in  its  present  state  add  materially 
to  the  value  of  the  evidence  which  I  have  already 
obtained. 

There  remain  in  my  mind  no  doubts  regarding  the 
similarity  between  the  lesions  obsei^ved  in  the  bodies  of 
patients  who  have  died  of  the  effects  of  arsenical  beer, 
and  the  lesions  observed  in  the  carcases  of  rats  to  which 
solutions  of  arsenious  acid  in  water  or  in  beer  had  been 
given,  over  periods  varying  from  30  days  to  90  days. 
Several  of  these  cases  had  not  taken  proportionately 
more  arsenious  acid  thatt  the  human  victim.  The  mode 
of  death  in  both  c;ises  was  usually  sudden,  as  if  due  to 
cardiac  failure,  or  failure  of  the  respiratory  muscles.  It 
Ls  also  noticeable  that  when  small  quantities  of  arsenic- 
were  given,  a  fatal  result  did  not  usually  occur  before  the 
end  of  three  months,  and  that  slow  recovery  was  possible 
at  the  end  of  that  time. 

The  experiments  on  rats  liad  also  the  object  of  de- 
termining whether  arsenious  acid  in  beer  was  more 
poisonous  than  arsenious  acid  dissolved  in  water.  The 
changes  of  weight  observed  in  animals  taking  equal 
amoimts  of  arsenious  acid  dissolved  in  beer  or  in  water, 
had  already  shown  that  arsenious  acid  di.s,solved  in  water 
seems  to  be  more  injurious  than  arsenious  acid  dissolved 
in  beer;  the  postmortem  examinations  confirmed  this 
riew,  for  the  degenerative  changes  were  most  marked 
in  rats  taking  watery  solutions  of  arsenious  acid. 


Changes 
observe*!  in 
rats. 


Watery 
solutions  of 
arsenious 
acid  eom- 
pared  with 
arscnic&l 
beer. 


*  It  must  be  remembered  that  most  of  these  patients  Avere  also  suffering  from  other  illnesses,  the  majority  of  them 
were  tuberculous.    In  gome  there  was  some  pyrexix. 
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  Alcohol  up  to  the  amounb  usually  present  in  beer  did 

not,  .-,<?eim  to  aft'eot  tho  rats  Uiifa-ourably,  but  the  addi- 
tion of  alcohol  up  to  10  per  cent,  of  the  total  fluid  seemed 
in  one  case  to  have  a.  de'trimeutal  effect.  The  bad  effects 
obtained  with  strong  solutions  of  alcohol,  even  in  mod" - 
Tat>a  quantities,  indicated  that  dilution  has  an  importan: 
influence  upon  the  residts. 

With  regard  to  the.  possible  presence  of  arsines  in 
arsenical  beer,  cacodyla.tes  seemed  to  me  to  be  ^raoag 
the  most  noxious  arsines  *  which  could  reasonably  be 
expected  to  be  present  in  beer,  the  results  obtained  in 
the  only  case  in  which  oacodylate  of  sodium  was  admin- 
ist<ired  were  .so  much  in  accordance  with  what  was  known 
before  of  the  physiological  action  of  tiiis  salt  that  I  did 
not,  think  it  necessary  to  multiply  experiments.  Far 
from  liiv^ng  a  detriuient3l  effect  during  periods  com- 
parable to  tho.se  of  the  Salford  epidemic,  cacodylate  of 


luflueiice 
alcohol. 


Action  I  if 
cacortytale 
of  nodiuiii. 


sodium  seemed  to  hare  a  beneficial  effect  even  wlKn. 
administered  in  large  doses,  the  animal  treated  with 
cacodylate  of  sodium  bore  better  the  effects  of  low 
diet  than  a  control  animal  taking  no  arsenic  at  all. 
Another  rat  receiving  as  much  arsenicum,  in  the  form 
of  arsenious  acid  as  the  cacodylate  rat  became,  on  the 
contrary,  seriously  ill  under  the  same  collateral  experi- 
mental conditions.  The  po.st-mortera  state  of  organs 
agreed  with  the  .symptoms  during  life.  In  the  rat  re- 
ceiving arsenious  acid,  and  which  died  in  con.sequenco, 
the  usual  degenerative  changes  were  observed,  and  the- 
fat  of  til 3  fatty  tissue  had  disappeared  entirely  from  one 
of  the  parts  where  it  i.S'  usually  found.  The  cacodylate 
rat,  on  the  contrary,  was  apparently  qitite  well  when 
killed,  it.s  organsihad  a  normal  appearance,  and  there  was 
the  usual  amotint  of  fat  under  the  skin  and  in  other 
situations. 


D.  GENERAL  SUMMARY  OF 

(D.)  i  Jeneral  summary  of  experimental  results. 

In  all  the  experiments  from  which  these  conclusions  are 
driwn,  the  animals  were  taking  arsenical  fluid  at  a  rate 
which  corresponded  to  over  one'  gallon  for  a  man  weigh- 
ing 140  lb;?. 

1.  Beer  to  which  had  been  attributed  several  human 
ca&eis  of  arsenical  poisoning  during  the  1900-1901  outbreak 
in  Salford,  produced  in  rats  lesions  characteristic  of 
arsenicid  poisoning.  The  qu/antity  of  beer  necessary 
to  prod.M'e  tiiis  result  was  not  proportionally  larger  than 
the  quantity  taken  by  a,  great  number  of  the  person? 
attacked.  (Experiment  1,  also  Table  I.,  in  Appendix 
to  ray  previous  evidence  in  Vol.  I.  : — ^Beer  A,  B,  C, 
71,  72.  IX.) 

2.  Tlie  .«amG  eflecfs  m-ay  be  produced  by  the  a.dmini;^- 
trxtion  of  beer  containing  the  same  amount  of  arsenic 
inrfroduced  by  the  use  in  brewing  of  glucose  obtained 
from  ]Mmsrs.  Bostock's  factory  (Experiment  9). 

3.  Similar  effects,  but  more  rapid  and  intense,  can 
be  produced  by  watery  .solutions  of  arsenious  acid  con- 
taining the  same  amount  of  arsenicum  as  arsenical  beer 
brewed  from  ar.senical  glucose  (Experiments  2  and  14). 

4.  Beer  containing  traces  of  arsenic  introduced  by 
the  use  of  badly  prepared  malt  does  not  produce  effects 
approaching  those  produced  by  arsenical  glucose  beer ; 
there  is,  nevertheless,  some  evidence  to  show  that  even 
the  smaller  quantities  of  arsenic  introduced  by  arseni- 
cal malt  may  have  a  detrimental  effect.  (Experiment 
6  ?nd  19  and  Table  IT.  Malt,  in  Appendix  to  my 
evidence  in  Vol.  I.,  sk  Malts  83,  84,  87,  89,  90,  91, 
92,  97,  98.) 

5.  Beer  to  which  arsenious  acid  has  been  added  so  as 
to  make  the  proportion  of  arsenic  about  four  times 
greater  than  that  present  in  badly  contaminated  samples 
of  original  arsenical  beer  (so  as  to  make  the  dose  ad- 
ministered to  rats  comparable  to  the  doses  taken  by 
beer  drinker's)  invariably  produced  chronic  arsenical 
poisoning,  fatal  in  less  than  three  months  from  the 
beginning  of  the  administration  (Experiments  3, 
and  8.) 

6.  Solutions  of  arsenious  acid  in  water,  conl-^aumg  the 
same  quantity  of  arsenic  as  the  beer  referred  to  in  Sec.  5, 
acted  in  the  .same  way,  but  more  rapidly  and  intensely. 
(Experiment  4.) 

7.  Solutions  of  ar.seuious  acid  in  water,  containing 
from  70  to  140  times  more  arsenic  than  had  been  found 
in  the  most  arsenical  beer  examined  in  the  laboratory, 
produced  acute  arsenical  poisoning.  (Experiments  16  and 
17.) 

8.  Tlie  presence  of  from  5  to  6  per  cent,  of  ethyiic 
alcohol  in  the  arsenical  fluid  did  not  seem  to  have  a 
•naterial  influence  upon  the  action  of  tho  arsenic.  (Ex- 
periments 1,  3,  14,  and  15.) 

9.  Tlie  presence  of  10  per  cent,  ethylic  alcohol  seemed 
in  one  experiment  to  have  a  detrimental  effect,  but, 
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judging  by  the  bad  effects  of  alcohol  alone,  administered 
in  20  and  25  per  cent,  dilutions,  it  seems  likely  that  the 
effects  of  alcohol  are  superadded  to  tho.se  of  arsenic,  and 
unlikely  that  the  toxicity  of  arsenic  is  exalted  by  the 
presence  of  alcohol.    (Experiments  6,  7,  8,  20,  21,  22,  23.) 

The  quantity  of  alcohol  present  in  ordinary  bitter 
beer  does  not  seem  to  have  materially  influenced  the 
course  of  the  outbreak. 

10.  The  administration  of  large  doses  of  cacodylatt-, 
of  sodium  dissolved  either  in  beer  or  in  water  does  not 
produce  deleterious  effects  comparable  to  those  produced 
by  arsenical  beer.t 

11.  As  long  as  growing  rats  received  a  large  amount 
of  food  (7  to  10  per  cent,  of  their  body  weight)  the 
presence  of  a  small  amount  of  arsenic  in  their  drink  did 
not  appear  to  have  any  detrimental  effect  ;  on  the 
contrary,  the  rate  of  weight  increment  seemed  to  be 
increased.  By  reducing  the  amount  of  feed  to  a 
quantity  barely  sufiicient  to  maintain  a  normal 
rate  of  increment  (3  to  5  per  cent,  of  their  body  weight), 
rats  taking  even  a  minute  quantity  of  arsenic  were 
liable  to  an  abnormally  rapid  loss  of  weight,  and  soon 
became  ill. 

12.  When  the  amount  of  arsenious  acid  reached  the 
proportion  of  7  grains  per  gallon,  the  effects  of  arsenic 
were  not  much  influenced  by  the  amount  of  food  taken, 
and  after  a  few  days  even  the  complete  stoppage  of 
arsenic  did  not  bring  about  a  rapid  improvement  in  the 
condition  of  the  animal.  The  reverse  was  true  when 
small  doses  of  arsenic  were  taken. 

13.  The  effects  of  arsenical  beer  were  evident  for  days 
after  the  administration  of  the  fluid  had  ceased.  In  one 
case  the  replacement  of  moderately  arsenical  beer  by 
arsenic-free  fluids  was  followed  by  an  aggravation  in  the 
state  of  the  animal  (Experiment  1).  Rat  No.  1  had 
taken  arsenical  beer  containing  l-6th  grain  of  arsenics 
acid  per  gallon  almost  daily  for  102  days.  When  it  died 
42  daj's  later  there  was  still  a  considerable  amount  of 
a-rsenic  in  its  tissues. 

14.  The  tissues  are  capable  of  retaining  a  certain 
amount  of  ar-^enic,  and  my  experiments  indicate  that, 
even  when  very  small  doses  of  arsenic  are  administered, 
the  poi.'^on  may  accumulate  until  a  certain  limit  is. 
reached.  When  arsenic  is  administered  in  large  doses 
there  seems  to  be  no  proportional  accumulation,  becau.=e 
the  amount  of  ar.seuic  retained  by  the  tissues  is  usually 
less  than  the  amount  administered  in  one  close. 

I  wi.sh  to  give  this  last  conclusion  with  some  reserve, 
as  I  feel  that  it  should  be  tested  by  more  accurate 
analyses  than  those  v/hich  have  so  far  been  carried  out 
in  my  laboratory.  I  tliink,  however,  that,  imperfect  as 
they  are,  the  restilts  indicate  clearly  the  conclusions  to 
which  I  have  arrived. 

(See  table  of  calculated  amount  of  arsenic  found  in 
the  body  after  death,  given  above.) 


*  The  action  of  various  coaibinations  of  arsenic  with  alcohol  radicals  has  been  studied  by  several  physiologists  (a 
ummary  of  Chese  results  is  given  by  E.  Wertheimer  in  "Ricbet's  Dictionnarie  de  Physiologic,""  1895,  p.  701).  Cacodylic 
acid  has  been  shown  to  be  toxic  by  Lebahn,  H.  Schulz,  Rabuteau.  The  action  of  cacodylic  acid  resembles  that  of 
arsenical  compounds  generally,  liut  this  compound  is  much  less  poisonous  than  arsenious  aciil.  Schulz,  Schroetter,  and 
Eabuteau  have  also  stuilied  the  action  of  other  organic  comi^ounds  of  arsenic,  and  have  found  them  less  poisonous  than 
arsenior.s  acid.  (In  discussing  the  lesions  producea  by  arsenic  in  man  and  rat,  I  iiave  mentioned  only  those  changes  which 
have  allowed  me  to  recognise  identity  of  action;  the  above  statements  do  not  deal  with  the  pathology  of  arsenical 
poisoning  ;  J  do  not  intend  to  give  an  account  of  that  part  of  my  inquiry  before  the  examination  of  all  the  material  at  my 
disposal  has  been  completed.  I  may,  however,  submit,  if  desired  to  do  so,  photographs  illustrating  some  of  the  lesions 
already  observed. ) 

t  Although  the  matter  is  comparatively  irrelevant,  it  is  worth  noting,  1st,  that  cacodylate  of  sodium  seemed  to  have 
a  distinctly  beneficial  action  ;  2nd,  that  beer  appeared  to  act  as  a  food,  and  that  in  ill-fed  animals  the  toxic  effects  of 
arsenic  were  to  a  certain  extent  reduced  by  the  other  constituents  of  beer. 
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E.  GENEEAL  CONCLUSIONS  OF  I 

1st.  The  1300-1901  outbreak  was  due  to  the  presence 
of  arsenious  acid  in  the  beer  drunk  by  the  victims. 

:.'ncl.  The  presence  of  an  amount  to  2  grainis  per 
gallon)  of  arsenious  acid  capable  of  producing  such  an 
(Hitbreak  can  only  be  accounted  for  by  the  use  of 
arsenical  glucose  or  invert  sugar  as  malt  substitutes. 

3rd.  The  presence  ol  smaller  quantities  {jl^y  to  grain 
per  gallon)  of  arsenious  acid,  such  as  maybe  due  to  the  use 
of  badly  prepared  malt,  though  seldom  dangerous  to  the 
same  extent,  is  capable  of  producing  injurious  e£Fects_  in 
ill-fed  or  weak  individuals.  1  am  therefore  of  opinion 
that  the  amount  of  any  food  or  drink,  which  may  be 
taken  daily  by  any  consumer,  should  never  contain  more 
than  ,  1,0  grain  of  arsenic  (estimated  as  Aso  O^).  I 
would  even  jirefer  to  see  the  amount  of  arsenic  allow- 
able daily  reduced  to  grain. 

4tli.  Bad  feeding  and  other  deteriorating  influences 
Hie  sufficient  to  accoimt  for  the  special  incidence  of  cases 
Df  poisoning  among  classes  of  people  liable  to  these 
influences. 


iPERIMENTAL  INVESTIGAI'TONS.  Appendix  16. 

(Conclusions  1  and  2  are  in  perfect  agreement  with 
Irliose  I  gave  to  Dr.  I'attersall  on  the  27th  of  November, 
1900.  Conclusions  3  and  4  are  based  on  observations 
which  were  made  during  the  following  month,  and  weire 
partly  communicated  to  the  members  of  the  Royal  Com- 
mission over  one  year  ago  (March,  1901).  These  conclusions 
have  been  further  confirmed  byexjierimentalworkextenii- 
ing  over  the  greater  part  of  the  year.  ;  Finally,  when  1 
speak  of  arsenious  acid  as  being  present  iiibeer,  1  do  not 
wish  to  convey  the  idea  that  some  loose  compound  may 
not  be  formed  between  ai'senious  acid  and  some  of  the 
constituents  of  beer.  Arsenious  acid  in  watery  solu- 
tions can  be  easily  detected  by  the  Marsh's  test,  with- 
ont  previous  treatment  of  the  solution^  but  a  solution  of 
ai'senious  acid  in  beer  does  not  give  the  same  results. 
This  might  be  said  to  indicate  the  existence  of  ^orn:>  loose 
oiganic  combination,  but  such  an  inference  would  be 
purely  hypothetical.  What  is  absolutely  ckai-  is  that 
the  poisonous  action  of  beer  containing  arsenic  re- 
sembles closely  that  of  arsenious  acid  or  ar^enitrs,  and 
not  that  of  arsines. 

8.  DKLKFiN'E. 


FURTHER  NOTE  AS  TO  DEVELOPMENT  OF  PARALYSIS  IN  RATS  RECEIVING  ARSENIC. 
Sent  to  the  Commission  hy  Professor  Delepine,  January^  1.90o. 


reference  to  my  answer  to  Dr.  Whitelegge  in 
(Q.  10-120),  I  wish  now  to  add  that  at  the  time  when  I 
gave  this  evidence  I  had  only  begun  experiments  upon 
the  action  of  larger  doses  of  arsenic  than  those  given  in 
beer  or  water.  In  the  new  set  of  experiments,  the  arsenic 
was  administered  with  the  food,  and  the  average  daily 
doses  were  at  li>ast  three  times  larger  than  the  doses 
given  in  any  of  the  previous  experiments  (exceot  the 
experiments  on  acute  poisoning.  Set  V.).  The  total 
amount  of  arsenic  taken  by  each  one  of  the  rats  in  the 
new  series  was  larger  than  tliat  taken  by  any  of  the 


previous  rats  (including  those  v/hich  had  taken  acutely 
poisonous  doses).  In  three  of  the  rats  of  the  new  series 
(Series  VII.)  which  lived  more  tiian  tliree  or  four  weeks, 
symptoms  of  chronic  arsenicism,  siiiiilar  to  .  those 
observed  in  arsenical  beer  drinkers,  were  observed. 
See  appended  Table  IV.,  which  is  a  summary  of  obser- 
vaticms  made  i)artly  by  jnyself  and  jiartly  liy  Drs. 
Butterworth  and  Melling  under  my  direction. 

It  is  prol)able  that  when  smaller  doses  of  arsenic  v^ctc 
used,  the  jiaralytic  symptoms  were  too  slight  to  be 
clearly  recogni.sable  in  an  animal  such  as  the  rat. 


T  A  B  L  B    I  V. 


Set  VII.  Later  set  of  experiments,  arsenic  being  administered  with  food,  and  the  dose  made  at  least  tliree  times 
larger  than  the  largest  dose  administered  in  beer  or  water  in  the  previous  sets  of  experiments  I.  to  VI.  : 


No.  of  ex- 
periment. 

Original 
weight  ol 
guinea  pig. 

Average 
weight  of 
food  per 
cent,  of 
body  weight. 
Daily  quan- 
tity taken. 

Average 
daily  dose 
of  arsenic, 
per  cent,  of 
body 
weight. 

Duration  of 
experiment. 

Daily 
average 
loss  per  cent, 
of  body 
weight. 

llemarks  anil  symptoms  of  anscnicisni 
evidenced  during  life. 

i::_>  A 

12Sfi  A 
1-286  B 

Grammes. 
290 

180 
133 

Grammi's. 
6-3 

7  ■ 
8-3 

Grammes. 
0-0023 

0-00'24" 
0-0024* 

Days. 
38 

45 
21 

Grammes. 
1-8 

0.86 
010 

(Some  daily  dose.s  rose  to  0-0035  gramme 
\)fr  cent,  just  before  deatli).  Paralysis 
of   extensor    muscles  of   front  paw.s 
(fiosition  of   paws  similar  to  that  of 
hand  in  wrist-dvo[))  marked  conjunc 
tival  hyperLcniia,  (cdema  of  eyeliils. 

Daily  doses  roso  occasionally  above 
0-004  gramme  per  cent.  Extensive 
jjaralysis  of  front  jjaws,  conjunctivitis. 

Daily  doses  amounting  to  0-004  gramme 
per  cent,  v.-cre  given  for  five  coasecn- 
tive  days  up  to  tlie  third  day  previous 
to  death.  Extensive  paralysis  of  front 
jiaws,  conjunctivitis,  (edema  of  hind 
limbs  and  tail. 

These  animals  exhibited  in  addition  the  swelling  of  nasal  mucous  membrane,  drowsiness,  unsteady  gait  at  times, 
redness  of  p'.iintar  skin,  which  had  also  been  observed  in  nearly  all  the  rats  previously  experimented  upon  to  which  much 
smaller  doses  had  been  given. 

*  A  dose  of  0-0024  gramme  per  cent,  would  correspond  to  one  of  1  -5  gramme  to  a  man  weighinj.-  03,300  cramnips.  or 
a  little  less  than  140  lbs.    Such  a  dose  would  be  raoidly  poisonous  for  a  man. 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


Appendix  16. 


TABLE  I. 


General,  or  Gross  Results  of  Experiments 


Number 

Original 

Quantity 

Proportion  of  Arsenic. 

Average 
Amount  of 

Total  Amount  of 

1  Total 
Amount  of 

1  Alcohol 

1  taken  during 
experiment 

'  per  cent,  of 
body  weight 

Set. 

of 
Experi" 
ment. 

weight 
of 
rat. 

Nature  of  fluid  given  to  tlie  animal. 

per  cent, 
of  body 
weight. 

Per 
10,000,000, 

as 
As„  0.. 

jrer  urdiiuii 
(Grains) 
about. 

1 

Dry  Food 
taken  daily 

per  cent, 
of  body 
weight. 

Arsenic  taken 
during  experi- 
ments per  cent, 
of  body  weight, 
as  As„  O;,. 

Grammes. 

I. 

1.  (1115) 

1 

Salford  arsenical  beer   (A)  alcohol 
iiljoiit  li  tit  t)  per  cent. 

16 

25 

i 

7-6 

0-0034300 

86-7 

• 

2.  (1117) 

125 

Watery  solution  of  arsenious  aoid  - 

S 

20 

1 

7-5 

0-0009000 

0 

3.  (1116) 

190 

Salford  arsenical  beer  (A)  +  arse- 
nious acid  after  a  time  (36  days) 

8 

1,000 

7- 

0-0307000 

30- 

4.  (1125) 

168 

W'iit.Pi'V  ^nl  11  h inn  Af  iTfipnif^ito  n <»if1 

full  strength  on  36th  day  only. 

s 

1,000 

7 

6-4 

0-0320960 

0 

5.  (1118) 

121-5 

Munich  lager  beer  .... 

16 

0 

0 

The  latter  ] 

3art  of  this  experin 

lent  was  spoilt 

II. 

6.  (1131) 

160 

Bitter  beer  very  slightly  arsenical 
with  alcohol  added  up  to  10  per 

8 

Under  1 

Under  r]. 

7-2 

0-0000706 

108-6 

7.  (1132) 

181 

Bitter  beer  with  alcohol  added  up 
to  10  per  cent,  and  arsenic  up  to 
7  grains  to  a  gallon. 

8 

1,000 

7 

7-2 

0-0176000 

20- 

8.  (1133) 

189 

Bitter   beer,  alcohol    driven  off, 
arsenic  added  Up  to  7  grains  to  a 
gallon. 

8 

1,000 

7 

6-4 

0-0632000 

0- 

III. 

9.  (114,1) 

255 

Beer  brewed   in   lal  oratory  from 
Bostock's  arsenical  glucose,  alcohol 
about  6  per  cent. 

8 

132 

\i 

4-8 

0-005SOOO 

■26-4 

10.  (1140B) 

284 

.Solution  of  cacodylate  of  sodium  in 
water  or  arsenic  free  beer. 

8 

Kd.  210 

Kd.  1-47 

5-6 

Kd.  0-0132720 

15-60 

11.  ai39) 

229 

Water  or  arsenic  free  lager  beer 

8 

0 

0 

5-6 

0  ? 

20-40 

IV. 

14.  (1173) 

121 

Solution  of  arsenious  acid  in  water 
without  alcohol. 

10 

71 

If 

5-6 

0«0046150 

0- 

15.  (1174) 

113 

Solution  of  ethylic  alcohol  in  water, 
arsenic  added  after  19  days. 

(For  both  14  and  15  the  animal 
was  kept   under  observation 
for  18  days  before  the  begin- 
ning of  the  experiment  ) 

10 

71 

1 

66 

•0031950 

26*5 

V. 

15.  (1179) 

141 

Solution  of  arsenious  acid  in  water  - 

6 

10,000 

70 

5- 

0-0120000 

0- 

17.  (1175) 

135 

(.-\i-4enious  acid  140  grains  per 
gallon). 

6 

20,000 

140 

5- 

0-0120000 

0- 

VI. 

18.  (1179A) 

145 

Arsenic  free  lager  beer  (bitter  beer 
given  on  two  occasions  for  short 
periods). 

10 

6-5 

0-0000240 

61-8 

19.  (1179B) 

159 

Bitter  beer  with  trace  of  arsenic 
(lager  beer  given  for  short  period). 

10 

Under  1 

Under  yjj 

6-5 

0-0000740 

51-90 

Rem.\rk.— In  interpreting  the  results  it  must  be  remembered  that  a  healthy  rat  not  fully  grown  and  given  only  water  to  drink  almost  always 
loses  weight  when  the  amount  of  dry  food  given  to  it  falls  below  4  per  cent,  of  the  body  weight.  It  may  maintain  its  weight  when  given  5  or  6  per 
cent,  of  food,  it  gains  weight  when  the  amount  of  food  reaches  10  per  cent.  Experiments  12  to  13,  whicli  were  m.de  on  very  young  rats,  were 
discarded  because  the  animals  never  tuok  their  food  and  drink  well  and  regularly.  Experiments  on  very  young  rats  had  to  be  e-  tirely  abandoned  on 
that  account. 
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TABLE  I. 


Appendix  16. 


on  the  Action  of  Arsenic  and  Alcohol. 


Number  of 

days       I  Total 

'^"""tlir"'''!  duration  of 
Special  Fluid  |  Life, 
was  taken,  i 


89 


Weight  at 
Death 

per  cent,  of 
original 
weisht. 


Daily  Loss  — 
or  Oain  + 
per  cent,  of 
original 
Weii'lit. 


Result  of  Analyses  of  Body,  Skin,  Hair,  <tu 


Apparent  Cause  of  Death, 
when 

animal  was  not  killed. 


Parts  analysed. 


78-3 


74-4 


71-.'5 


015 


Animal  kil'ed 

Chronic  poisoning 
Chronic  poisoning 
Chronic  poisoning 


Mving  to  the  animal  having  young  (.■-■('('  comparable  periods). 


81 

135 

90- 

—  0-07 

Killed  .... 

27 

36 

67- 

—  0-90 

(!hronic  poisoning 

81 

91 

58-1 

—  0-46 

Chronic  poisoning 

56 

68 

55- 

—  U-66 

Clirccis  poisoning 

81 

93 

i07-8 

+  0  08 

Killed  .... 

51 

93 

105-4 

4-  0-CG 

65 

65 

54-5 

—  0-70 

Cliror;ic  poisoning 

65 

66 

69-9 

—  0-4C 

Killed,  when  already  ill 

2 

4 

90-7 

—  2-32 

Acute  poisoning  - 

1 

4 

85- 

—  3"75 

Acute  poisoning  - 

79 

102 

79- 

—  0-20 

Acute  illness,  accidental 

89 

89 

69- 

-  0-34 

Slow  illness,  chronic  poison 
ing. 

Body  without  viscera 
Skin  witli  hair 
Hair 

Skin  (shaved) 
Hair  alone 
Skin  (shaved) 
Hair  alone 
Skin  (shaved) 
Hair  alone 


Body  with  skin 

Body 

Liver 

Skin  and  hair 

Body 

Skin 

Hair 


Body 
Skin 

Hair  alone 
Whole  body 


;  body 


r  Body  and  part  ol 
\    Skin  and  hair 


j  j  Body  without  skin 
t  Skin 


skin 


Body  without  liver,  stomach, 
or  in'  estiiies. 


Whole  body 


Whole  body 


As.  0, 
parti  per 
10000,000. 


3  to  4 

10  ? 

18? 

15 

25 

21 
300 

10  ? 
200  ? 


0-25  ? 

10  to  15 
80 
10 
5  to  8 


Trace. 


Trace. 


Quantitlt'^s 
used  foi 
Analyset. 


Giainmes. 
.55-8 
2-40 

1-  34 
315 

2-  05 
4 -.58 

2-  fi 

3-  04 
2-39 


11-6 
74'3 
4-06 
8-57 


40  ■? 

59-0 

5? 

5-0 

30  ? 

;  .0 

1  ? 

84-0 

6  to  8 

6-0 

8  ? 

30 

2-5  ? 

260- 

41- 

4-75 
43- 

6-72 


73- 


#  These  figures  have  no  absolute  value  and  are  not  even  quite  comparable.  Those  results  which  are  most.doubtful  have  been  indicated  by  queries. 

N.B. — All  the  quantities  given,  except  the  original  weight  of  the  rats  and  the  proportion  of  arsenic  in  the  fluid  administered,  are  e.xpresserl  in 
terms  of  the  weight  of  the  body.  The  weight  of  the  body  having  been  reduced  to  a  uniform  weight  of  100  grammes  (the  young  white  rats  weighed 
usually  from  100  to  150  grammes,  the  fully-grown  ones  from  200  to  300  giammes).  Knowing  that  a  man  of  average  wei  dit  weighs  about  140  lbs.  or 
03,364  grammes,  it  is  easy  to  obtain  an  idea  of  what  a  man  would  have  to  eat  or  drink  in  order  to  take  qaantities  comparable  to  those  taken  by  the 
rats  ;  in  the  same  way  the  amount  of  arsenic,  loss  of  weight,  &c.,  may  be  calculated.  The  weight  of  a  gallon  of  beer  is  ,>jth  part  Of  that  of  a  man 
weighing  140  lbs.  or  7'14  per  cent.  A  glance  at  this  table  will  show  that  the  quantity  of  beer  given  to  the  rats  was  generally  S  per  cent,  of  the  borf.j- 
weight,  corresponding  therefore  to  more  than  1  gallon  for  a  man  140  lbs.  in  weight. 


ROYAL  COMMISSION  ON  ARSENICAL  rOISOKlNG  : 


TABLE  n. 


Ap''CTi(]ix  10. 


Results  of  Exi-eeiments  during  CompaPwAble  Groups  of 


Set. 


Number 
of 

Experiment. 


SpoUt  ex- 
periment. 


n. 


in. 


IV. 


VL 


1  (lll.^i) 

2  (1117) 

3  (11  Hi) 

4 (1125) 
5  (1118) 


6  (1131) 

7  (1132) 

8  (1138) 

9 (1141) 

10  (1140b) 

11  (1139) 

14  (1173a) 

(B.) 

15  (1174a) 

(B.) 


U!  (1179) 
17  (1175) 


IS  (1179a) 
19  (1179b) 


Original 
Weight  of 

Rat. 
Grammes. 


117 

125 
190 

168 


121-5 
This  animal 
was  ill  the 
greater  part 
of  the  Huie. 


160 
181 

189 

255 

284 
229 

j21 
113 


Nature  of  fluid 
given  to  the  animaL 


Quantity 
of  fluid 
fjimn 
per  Cent, 
of 
Body 
Weight. 


Proportion  of  A/-senie 


Per 
10,000,000 
As  A,s„  G,. 


Per 
Gallon 
Grains 
(about) 


141 
135 


145 


159 


Salford  arsenical  beer  (A) 
alcohol  about  5  to  6  per 
cent. 

Watery  .solution  of  arsenious 
acid. 

Salford  arsenical  beer  A  +  ar- 
senious acid  after  a  time 
(36  days). 

Watery  solution  of  arsenious 
acid,  full  strength  on  36th 
day  only. 

Munich  lager  beer  - 


Bitter  beer,  very  slightly  ar- 
senical, with  alcohol  added 
up  to  10  per  cent. 

Bitter  beer,  with  alcohol 
added  up  to  10  per  cent., 
and  arsenic  up  to  7  grains 
to  a  gallon. 

Bitter  beer,  alcohol  driven  ofl', 
arsenic  added  up  to  7  grains 
to  a  gallon. 


Beer  brewed  in  the  laboratory 
fro  a  Bostock's  arsenical 
glucose  ;  alcohol  about  6  per 
cent. 

Solution  of  cacodylate  of 
sodium  in  water,  or  arsenic 
free  beer. 

Water  or  ar.senic  free  aq., 
lieer. 


Solution  of  arsenious  .acid  in 

water     (without  alcohol), 

food    on  an  average  over 

7  per  cent. 
After  13  days  food  kept  down 

to  3  per  cent. 
Solution    of   ethylic  alcoliol 

in  water  aiter  food  ;  arsenic 

added  after  19  days. 
After  13  days  food  kept  down 

to  3  per  cent.,  arsenic  added 

to  the  solution. 


Solution  of  arsenious  acid  in 
watei-. 

Solution  of  arsenious  acid  in 
water. 


Arsenic  free  lager  beer  ;  hitter 
beer  given  on  two  occasions 
for  short  periods. 
Bitter  beer  with  trace  of  ar- 
.  senic.      Lager  beer  given 
for  short  period. 


16 

8 
8 


16 


8 

8 

10 
10 


10 
10 


25 

20 
l,<X)(f 

1,000 

0 


under  1 
1,000 

1,000 

132 

[Kd.  210] 
0 

71 

(71) 


io,uoo 

20,000 


under  i  \ ^ 


[Kd.  1-47] 
0 


70 
140 


under  !     ,   under  ,  \ 


^Veight  at 

the 
beginning 

of 

the  period, 


Experiments  12  auu  13  on  very  young  raw  left  oui.  because  these  rats  would  not  take  the  food  ai^d  drink  given  to  them. 
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TABLE  II.  ^'^P^'^'l 


Periods  of  Equal  Duration  in  each  Set. 


Dry  P'ood 
,  taken 
Daily  per 

Cenr. 
of  Body 
AVeight. 

((Trammes. 

j  Fluid 
taken 
Daily 
per  Cent, 
of 
Body 
Weight, 
(c.c.) 

Duration 

of 
Period. 

Nuinljer 
of 

Day.s 
durinfj 

which 
special 

riuid 
given. 

Daily  Dose 
of 

Arsenic. 
(Graiiinies. ) 

i 

1 

Daily  Dose 

1 

i  Alcohol. 

!'  (C.C.) 

Weight  of 

Rat 
at  end  of 
Period 
per  Cent,  of 
■  Original 
Weight. 
(Graniiiies. ) 

Daily  Loss — 
or 
Gain  + 
(Grammes. ) 

Remarks  about 

iUllUtJilCe  OI   UHib  Oil 

Weight. 

6 

1 

6-5 

15-8 
!  7-2 

60 
60 

51 
51 

0  0000390 
0-0000140 

0-79 
0 

88 
62-3 

—  0-2 

—  0-62 

Amount  of  dry' food  sufficient 
to  maintain  weight  and 
allow  of  some  increase. 

-    ditto    -       -  ditto 

5-8 

7-8 

60 

5i 

0-0006000 

1 
1 

i  0-30 

■  62-7 

-  0-62 

-    ditto    -       -  ditto 

5-9 

7-3 

60 

51 

0-0007000 

50 

—  0-83 

1  -    ditto    -       -  ditto 

'  G 

IG 

60 

0 

O'SO 

92-2 

 0-13 

moto  Cllt^to 

(This    animal    was  ill 
during  the  greater  part  of 
the  experiment.) 

10 
10 

8 

7-6 

39 
36 

30 
27 

o-oooooos 

0-0007600 

o-s 

0-76 

104-5 
67 

+  0-11 
—  0-90 

Amount  of  food  .sufficient  to 
allow  of  an  increase  in 
weight. 

-    ditto    -       -  ditto 

10 

7-7 

39 

30 

0  0007700 

0 

88-1 

—  0-30 

-    ditto    -       -  ditto 

8 

59 

65 

0-0001055 

0-48 

55 

—  0-76 

AllHlllTli".  iiX    ft  nu]  i  iiwiiffi      £>n  f 

to  maintain  the  weight. 

4 

8 

60  1 

39  lieer  - 
21  water 

.  K'd. 

1  [0-0001680] 

0-40 

88 

—  0-20 

-    ditto    -       -  ditto 

;  4 

8 

60  ' 
1 

27  beer  - 
33  water 

1  « 

0-40 

72-9 

—  0-45 

-    ditto    -       -  ditto 

7-3 

10 

20 

20 

0-0000710 

0 

97-3 

-  0-13 

Amount  of  food  sufficient  to 
allow  increase  in  weight. 

o 

10 

oo 

33 

0  0000710 

0 

69-4 

 0  93 

AlllOIirii',  fit  fr>r»l  intn 

7-3 

10 

20 

20 

0 

0-5 

100-8 

+  0-04 

Amount  of  food  suffioieut. 

1 

q 
o 

10 

33 

0-5 

84-2 

 047 

Allinilllf,  l\T  fi'nirl   i  11  isiTi  HTi  (•!  ii»  .-f 

5 

5 

6 
6 

4 
4 

2 
1 

0-006 
0-012 

0 
0 

90-7 
85 

i 

—  2-32 

—  3-75 

Amount  of  food  just  sufficient 

to  maintain  weight. 
-    ditto    -       -  ditto 

8 

10 

51 

51 

0 

0-5 

i 

110 

+  0"20 

Amount  of  food  sufficient  to 
allow  increase  in  weight. 

10 

51 

51 

0-0000010 

0-6 

7i 

1 

~  0-43 

-    <iitto    -       -  ditto 
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ROYAL  COMMISSION'  ON  ARSENICAL  POISONING: 


APPENDIX  17, 


1900   EPIDEMIC  AND   1901   BIRTH  RATE. 


Memorandum  sent  to  the  Commission  by  Mr.  J.  Niven,  m.a.,  m.b.,  Medical  Officer  of  Health  uf  Manchester, 

nth  July  1902. 


On  the  Apparent  Kelation  betaveen  the  Outbreak  of  Arsenical  Poisoning  in  ^[anchester  in  the 
Year  1900  and  the  Drop  in  the  Birth  Eate  in  1901. 


The  birtli  rate  of  Manchester  for  the  year  1901  was 
28"7  per  1,000,  showing  a  decrease  of  3"66  per  1,000  on  the 
birth  rate  for  the  year  1900.  So  marked  a  decrease  on 
the  birth  rate  of  a  population  of  546,000  persons  seemed 
to  require  an  explanation.  Yet  there  appeared  to  be 
nothing  in  the  state  of  trade  to  account  for  it,  nor  did 
the  figures  relating  to  pauperism  indicate  any  marked 
increase  of  distress.  There  was,  it  is  true,  a  slight 
decrease  in  the  birth  rate  for  the  whole  country  in 
1901  as  compared  with  1900  equal  to  0^4  per  1,000. 
but  the  difference  is  so  great  as  to  show  that  what 
occurred  in  Manchester  was  not  part  of  the  general 
decline  in  the  birth  rate. 

On  reflecting  over  the  more  likely  explanations  it  ap- 
peared to  me  to  be  possible  that  it  was  due  to  the  outburst 
of  arsenical  poisoning  in  the  year  1900.  If  this  were  so, 
a  drop  in  the  birth  rate  should  also  have  occurred  for 
Salford  and  Liverpool,  both  of  which  towns  suffered 
considerably.  Thii  drop  in  Salford  was  found  to  be  4"2 
per  1,000,  in  Liverpool  1-42  per  1,000. 

The  detailed  figures  are  : — 


BIRTH   RATES,    CORRECTED    IN  ACCORDANCE 
WITH  THE  CENSUS  FIGURES. 


Manchester. 

Salford. 

Liverpool. 

1898  - 

32-70 

34-9 

33-21 

1899 

32-6.3 

34  1 

33-32 

1900 

32-38 

33-3 

33-45 

1901 

28-72 

2.'3-l 

32  03 

Now  the  outburst  of  jjoisoning  was  practically  con- 
fined to  the  second  half  of  1900,  and  was  much  more 
severe  in  the  fourth  than  in  the  third  quarter.  Hence 
the  effect  upon  the  birth  rate  should  be  most  marked  in 
the  third  quarter  of  1901,  though  observable  in  the 
second  and  fourth  ;  in  the  fourth  because  the  arsenical 
poisoning  was  not  over  in  1900,  though  its  causes 
might  be. 

Such  is  in  fact  the  case.  The  following  are  the  recorded 
birth  rates,  in  quarters,  for  the  three  towTis,  to  which  are 
addud,  for  comparison,  the  corresponding  birth  rates  for 
1899  and  1900  :— 


MANCHESTER  BIRTH  RATES,  IN  QUARTERS  AS 
RECORDED. 


1899. 

1900. 

1901. 

First  quarter 

32-2 

S3 -8 

30-3 

Second  „ 

33-9 

33  0 

28-9 

Third  „ 

32-3 

32-7 

25-7 

Fourth  ,, 

30 -S 

28-4 

29-8 

SALFORD  BIRTH  RATES,  IN  QUARTERS  AS 
RECORDED. 


1899. 

1900. 

inoi. 

Fu-st  quarter 

33-8 

35-3 

31-2 

Second  „ 

34-3 

34-2 

2S-0 

Third  „ 

33-5 

32-1 

25-8 

Fourth  ,, 

33  9 

31-1 

31-0 

LIVERPOOL  BIRTH  RA.TES,  IN  QUARTERS  AS 
RECORDED. 

1899. 

1900. 

1901. 

First  quarter 

35-3 

38-4 

36-2 

Second  ,, 

35-6 

35-3 

32-1 

Third  „ 

35-9 

36-2 

31-2 

Fourth  ,, 

35-4 

84-0 

31-7 

The  anticiiDated  differences  in  quarters  is  very  well 
marked  in  Manchester  and  Salford,  but  in  Liverpool 
the  drop  is  more  evenly  distributed  than  in  Manchester 
and  Salford,  though  the  distribution  of  the  decrease  is 
very  much  the  same. 

The  same  changes  are  not  uniformly  observed  in 
smaller  places  visited  by  arsenical  poisoning,  but  that  is 
scarcely  to  be  expected,  as  in  a  small  place  the  workmen 
affected  being  few  are  more  easily  replaced. 

Heywood  was  perhaps  the  district  most  severely 
visited  along  with  Manchester  and  Salford,  and  here  the 
birth  rate  was  3-2  per  1,000  less  in  1901  than  in  1900, 
while  the  greatest  drop  occurs  in  the  third  quarter. 

Now,  if  the  above  be  the  true  explanation  of  the  drop 
in  the  birth  rate,  then — ■ 

(1.)  On  the  removal  of  the  disturbing  cause,  the 
birth  rates  should  resume  their  previous  amounts. 

(2.)  Otber  towns  whether  connected  with  Man- 
chester and  Liverpool  or  not,  but  free  from  arsenical 
poisoning,  should  not  show  corresponding  changes 
in  the  birth  rate. 

(3.)  The  arsenical  poisoning  was  due  to  the  con- 
sumption of  cheap  beers,  and  we  know  generally 
the  parts  of  the  city  where  most  of  the  mischief 
was  done,  which  were  generally  the  poorest  parts. 
The  decrease  in  the  birth  rate  should  be  greatest 
in  those  parts  of  the  city. 

As  regards  the  resumption  of  their  former  magnitude 
by  the  birth  rates,  these  were  in  the  first  quarter  of 
1902  for— 

Manchester.       Salford.  LiverjiooL 
34-6  35-2  35-6 

To  see  whether  a  corresponding  drop  in  the  birth  rate 
occurred  in  other  towns,  let  us  take  the  large  towns 
connected  ydth.  Manchester  and  Liverpool,  namely, 
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Blackburn,  Bolton,  Preston,  and  Oldham,  the  first  three 
of  which  were  very  little  att'ected ;  inland  .seats  of 
industry — Birmingham,  Leed.s,  Sheffield,  Nottingham, 
Leicester  :  seaports — Hull,  Loudon,  Portsmouth,  Cardiff. 

If  -we  record  their  birth  rates  ia  quarters  we  see  that 
there  is  nothing  corresponding  to  the  depression  of  the 
bii  th  rate  in  the  tbird  quarter  of  1901  in  Manchester, 
Sal  ford,  and  Liverpool,  except  in  Oldham. 

It  should  be  noted  that  the  town  populations  on  which 
;\ch  yeai-'s  quarterly  birth  rates  have  been  calculated 
c  in  each  instance  the  "estiinatL'd  jyopulations  "  for  the 
■ar,  reckoned  before  the  1901  census  figures  were  avail- 
)le. 

If  the  object  were  to  compare  the  annual  liirth  rates 


of  one  town  with  another  it  would  he  needful  to  liegin  Append 
by  making  new  estimates  o£  the  populations  in  the  years  — 
in  (piestion,  taking  account  of  the  1901  census.  But,  for 
the  purpose  of  studying  the  variations  in  the  birth  rate 
quarter  by  (quarter  in  a  given  town,  the  more  readily 
available  " estimated  population"  for  the  year  may  be 
conside  ed  fiutficient. 

It  will  Ije  see))  that  the  quarterly  birth  rates  in 
Oldham  follow  the  same  cour.se  in  1901  as  do  those  of 
Manchester,  Salford,  and  Liverpool.  Now  there  was  a 
certain  amount  of  arsenical  X'Oisoning  in  Oldham  though 
it  is  not  believed  to  have  been  exten.sive.  Whether  the 
figures  for  Oldham  are  accidental,  or  indicate  that  there 
was  more  arsenical  poisoning  than  was  supposed,  I  have 
no  means  of  saying. 
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J)n  the  other  hand,  there  is  a  tendency  towards  a 
liimum  in  the  birth  rate  in  the  fourth  quarter  of  the 
Vr  in  all  these  towns.  It  will  be  seen  that  the  same 
iency  is  observable  in  the  birth  rates  for  Manchester, 
ford,  and  Liverpool.  The  relation  in  1901  is  there- 
unusual,  and  the  fact  of  its  occurrence  in  all  three 
his  is  thus  a  striking  one. 

not  a  single  one  of  these  towns  was  the  difierence 
reen  the  highest  quarterly  birth  rate  and  the  birth 
in  the  third  quarter  in  any  of  the  three  yeai  s  nearly 


equal  to  the  difference  between  the  highest  quarterly 
birth  rate  in  1901  and  the  birth  rate  in  the  third  quarter 
of  the  same  year  in  any  one  of  the  three  towns,  Man- 
chester, Salford,  or  Liverpool. 

The  decrea^se  of  the  liirth  rate  in  1901  as  compared 
with  the  mean  birth  rate  for  1H91-1900  in  the  three 
main  divisions  of  the  city  of  Manchester,  and  in  each 
sanitary  district  of  the  city,  also  the  relation  to  the 
birth  rate  in  1900,  is  .shown  in  the  following  table  ;  - 
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District. 

Mean 
Birth  Hate, 
1891-1900. 

".irtii  Kate, 
19(»0. 

Birth  Kate, 
ir)(.)i. 

Decrease  or 
Increase  in  1901  as 
compared 
witli  the  Mean 
Birth  Kaie,  1891- 
1900. 

(  'h;»  Hire 
ill  KKji  as 
couipaieil  with 

t  0 

Hiith  Kate, 
J  900. 

City  of  MaiiuliesLer  

33-09 



■  32-38 

•28^72 

-  4-37 

- 

-  3-6/; 

jMnnciiesteT  Township       .       -       -  . 

35-.51 

33-84 

•29-08 

-  6-43 

-  5 -.16 

N-.i-ther-  nistti'-ts  

32 -OG 

32 -37 

■29-17 

-  2-39 

-  70 

Sonthern  Districts     .       .       .       .  - 

32-39 

31 -.57 

27-86 

-  4-51 

-  3-71 

Ancoats  -  - 

37-98 

36-88 

31-75 

-  6-23 

-  5  13 

Central      .       .       .       .               -  . 

30-78 

•28 -.56 

■23-66 

-  7-12 

-  4-90 

St.  George's             -  ... 

36-35 

34-2;) 

29-79 

-  6-56 

-  4-50 

Cheeti'aiH 

31-72 

31-2S 

31  -55 

-  0-17 

+  0-27 

Crunipsall  

24-68 

•24 -2U 

■24-40 

-  0-28 

+  0-20 

lilackley  

■27-17 

•25 -48 

•24 -.56 

.  -  2-61 

-  0-92 

Har|inrhcy  ----- 

35-11 

35 -(il 

31-02 

-  4-09 

-  4-59 

Mo.stoii  

■27-30 

31-76 

30-26 

+  2-90 

-  1  -50 

NeAvton  .... 

30-59 

-29-10 

25-84 

-  4-75 

-  3  ••26 

■Rradforil  

38-19 

.•4!S-63 

34-25 

-  3-84 

-  4-38 

]}eswick     -                            .       .  - 

37-97 

.•?8-72 

.•;2-52 

-  5-45 

-  6--2W 

Clayton  ...... 

29-62 

36-38 

;o-52 

+  0  90 

^  5-86 

Ardwick  .... 

34-72 

35-96 

30-88 

-  3-84 

-  5-08 

Opeiirtliaw 

36-18 

35-88 

31-18 

-  5-00  . 

-■  4-70 

1 

We^t  GoiEoii  ...... 

36-25 

36-73 

•29-67 

-  6-58 

1        •  7-06 

linsholuie 

•25-73 

■25-69 

30 -8C 

+  5-13 

+  5-17 

Chorltoii-on- jMeiUonk 

■26  ^99 

1  ■24-51 

21-02 

-  5-97 

3-49 

Huhnc  -  

34^65 

I  33-40 

1 

28  84 

-  5-81  - 

1 

-  4-56 

On  comparing  these  diminittions  in  the  birth  rate  in 
1901  with  the  figures  for  the  death  rate  in  nnion  work- 
houses, we  lind  that  in  the  larger  divisions  of  the 
city  there  is  a  correspondence  between  the  magnitude 
of  the  diminution  and  the  figure  indicating  poverty. 
This  is  not  very  close,  however,  for  the  individual 
districts. 

On  the  other  hand,  all  the  individual  districts  in 
which  the  diminution  is  large  are  known  to  have  been 
markedly  ali'ected  by  arsenical  poisoning. 

In  Cheetham,  the  -Jewish  district,  where  there  was 
very  little  arsenical  poisoning,  there  is  •  an  increase  in 
the  birth  rate. 


In  Kusholme,  whete  thgre  was  bitt  little,.  thei;e  is  a 
marked  increase.  In  the  district  of  Moston  also  there 
was  little  or  no  arsenical  poisoning. 

The  following  districts  we  know  to  have  been  severely 
visited,  viz.,  Ancoats,  Central,  >St.  George's,  Harpurhey, 
Newton,  Bradford,  JJeswick,  Ardwick,  OpenshaAv,  West 
Gorton,  Chorlton-on-Medlock,  and  Hulme. 

So  far  then  as  these  figures  go,  they  support  the  view 
that  the  diminution  of  the  liirth  rate  in  Mancliester  was 
due  to  the  outburst  of  arsenical  poisoning 
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LIME  FILTERS  IN  MALT  KILNS- 


MEMORAXDU.M  r>ECEI\T.r.>  FROM  MR.  E.  S.  BEAVEN,  OF  WARMINSTER,  IN  SUPPLEMENT  TO 

HIS  EVIDENCE  ON  JUNE  20th,  1902. 

(Received  .June   ^^rd,  1903.) 
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4. 


In  evidence  before  tiie  Comini.ssion  I  stated  that  tlicre 
were  various  methods  by  which  the  access  of  arsenic  to 
malt  with  the  furnace  gases  during  drying  might  be 
prevented  or  reduced  to  neghgible  (luantities.  The 
methods  which  I  stated  to  be  practicable  were  : — 

1.  By  reducing  the  velocity  of  the  gases  leaving  the 
fire  and   by  providing  for  a  considerable 
proportion  of  the  air  to  be  heated  before 
admixture  with  the  furnace  gases. 
By  treating  tire  fuel  with  basic  material  with  a 

view  to  fixation  of  arsenic  in  the  furnace  ash. 
By  cutting  off  the  furnace  gases  when  tlie  fires 
are  stirred. 

By  bringing  the  furnace  gases  into  contact  with 
basic  material  at  a  high  temperature  in  an 
apparatus  capable  of  being  i-epeatedly  cleansed. 

5.  By  arresting  furnace  dust  and  lUicondensed  matter 
escaping  the  previous  operations  by  means 
of  curtains  which,  if  so  placed  as  to  be  kept 
below  .350  F.,  act  both  as  filters  and  as  con- 
densers of  volatile  matter. 
I  staled  that  1  had  used  these  methods  as  safeguards 
only,  and  with  anthracite  of  good  quality,  and  that  I 
could  not  offer  any  evidence  as  to  the  application  of 
the  methods  to  other  fuels,  such  as  gas  coke,  which  was 
not  used  for  drying  malt  in  the  district  with  which  I  was 
aciiuainted. 

The  following  (juestions  were  put  to  me  : — 

10813.  Have  you  tried  your  lime  filter  with  fuel 
containing  larger  quantities  of  arsenic  1 — I  have  not, 
except  absolutely  experimentally,  from  which  I 
have  no  results  I  can  quote. 

10814.  Do  yon  intend  to  continue  your  researches 
on  the  subject  ? — I  do. 

10815.  The  Chairman  will  be  grateful  to  you  if 
you  will  communicate  the  results  of  further  experi- 
ments, particularly  with  the  object  of  finding  out 
whether  or  i^ot  the  distinctly  arsenical  fuel,  fuel  with 
more  arsenic  in  it  than  that  which  we  consider 
adniissible,  does  give  volatilised  arsenic,  which  is 
removed  by  your  process  of  a  basic  filter  applied 
hot,  or  by  condensation  on  the  colder  screens  1 — ■ 
1  will  do  what  is  possible  experimentally. 

I  accordingly  obtained  recently  from  the  North  of  Eng- 
urd  Gis  Coke  in  sufficient  quantity  for  experiment. 

T  have  forwarded  to  the  Secretary  a  model  of  a  malt 
iln  and  furnace  fitted  with  a  basic  filter  similar  to  that 
!  which  the  experiments  to  be  described  have  been  made. 
The  furnace  itself  is  of  a  type  common  to  many  kilns, 
lit  the  furnace  gases,  instead  of  passing  directly,  as  i« 
sual,  into  the  distributing  chamber,  pass  through  a 
loping  grating  which  forms  part  of  the  structm'e  of 
he  furnace,  and  immediately  come  in  contact  with  basic 
uaterial.  The  basic  material  is  arranged  in  a  filtering 
hamber  so  as  to  be  supported  by  this  grating.  The 
hamber  is  filled  from  above  with  irregular  pieces  of  lime- 
tone  to  a  depth  of  about  2  feet.  The  limestone  imme- 
iately  in  contact  with  the  grating  is  almost  immediately 
)nverted  into  lime  by  the  furnace  gases,  and  from  time 
time  some  of  the  lime  falls  tlirough  the  grating,  and 
is  is  replaced  from  above  with  fresh  material 
As  compared  with  other  malt  kiln  furnaces  tiie  volume 
d  velocity  of  the  furnace  gases  is  much  reduced,  but 
[leir  temperature  is  much  higher  than  in  the  absence  of 
le  filter.  The  material  in  the  lower  part  of  the  furnace 
miintained  at  red  heat,  and  the  temperature,  deter- 
ined  by  a  pyrometer,  of  the  furnace  gases  leaving  the 
ter  usually  exceeds  700  F.  I  have  found  no  ev  idence 
an>  re-vclatilisation  of  arrested  arsenic  at  the  tem- 
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peratiu'cs  which  are  reached  in  the  filter.  As  tlie  tem- 
perature requii'ed  for  drying  varies  from  lOO  to  200  F. 
it  is  neces:iary  and  also  economical  to  dilute  the  furnace 
gases  with  considerable  volumes  of  cold  air.  This  is' 
taken  up  through  channels  snri'ounding  the  filtering 
chamber,  and  is  indirectly  heated  in  passing  through 
these  channels.  In  fact,  with  such  arrangements  or  with 
modifications  of  them,  it  is  obvious  that  by  far  the  largest 
part  of  the  air  which  is  used  is  to  some  extent  heated 
witliout  contact  with  the  fuel,  and  I  find  in  practice  tliat 
the  consumption  of  fuel  is  less  than  in  the  .same  kilns 
without  the  filter. 

The  velocity  and  \  ()lume  of  the  furnace  .gases  passing 
through  the  filter  laive  been  repeatedly  measured,  and  1 
find  that  a  ^  elocity  of  less  than  50  feet  per  minute  through 
the  filter  is  quite  sufficient  where  the  superficial  area  of 
the  filter  is  of  suitable  dimension. 

The  volume  of  air  corresponding  to  this  is  more  than 
sufficient  for  consumption  of  the  fuel,  and  is  very  much 
less  than  the  volume  which  usually  passes  through  and 
over  the  fire  in  existing  malt  kilns. 

The  filtering  material,  in  additif)]!  to  arresting  volatile 
ars.'iiic,  arrests  in  the  lower  strata  jiarticles  of  ash,  in- 
variably in  my  experience  containing  ferric  oxide,  and  ■ 
this  dust  at  the  temperature  of  the  filter  is  capable,  as  T 
have  already  pointed  out,  of  absorbing  arsenic.  I  do 
not  find  tliat  after  some  weeks  of  contiinious  use  any 
sensible  quantity  of  dust  escapes  from  the  filter,  even 
when  the  material  is  not  renewed,  as  it  easily  may  be 
when  necsssiry.  I  have,  however,  in  all  cases  fitted 
above  the  filtei-  dust  arresting  curtains  of  wo\en  wire, 
provided  with  hanging  gutters  for  receiving  dust,  and  by 
these  means  the  further  passage  of  dust  is  prevented. 
A  small  quantity  of  volatile  matter  sometimes  escapes 
complete  arrest  or  combustion,  both  in  the  fire  and  in 
the  filter,  and  this  is  conden.sed  or  collected  upon  the 
curtains. 

Where  coke  is  used  which  is  considered  to  contain  such 
quantity  of  arsenic  as  would  be  capable  of  showing  an 
appreciable  percentage  in  the  malt,  it  is  desirable,  as  an 
additional  safeguard,  to  saturate  it  with  lime  water  or 
thin  milk  of  lime  before  burning.  I  find  that  to  accom- 
plish this  it  is  necessary,  not  merely  to  put  milk  of  lime 
or  lime  water  over  the  fuel,  but  to  immerse  the  coke  in 
the  fluid  for  about  two  liours.  In  this  time  the  lime 
completely  penetrates  the  coke.  There  is  no  doubt  that 
this  method  fixes  to  some  extent  what  might  otheraise 
be  volatile  arsenic,  but  tlie  fact  that  with  the  coke  M^ith 
which  I  have  experimented  there  was,  even  after  such 
liming  of  the  fuel,  some  arsenic  collected  in  tlie  filter 
shows  that  with  such  cokes  the  filter  is  desirable. 

Samples  of  a  number  of  successive  kiln  loads  of  malt 
dried  with  the  gas  coke  referred  to  ha\'e  lieen  examined 
and  reported  on  to  me  as  follows  : — 

No.  1.  Free,  or  below  1-700  gr.  per  lli.  arsenic. 

No.  2.  do.  do. 

No.  3.  About  1-500  gr.  per  lb.  arsenic. 

No.  4.  Free,  or  below  1-700  gr.  per  lb.  arsenic. 

No.  5.  do.  do. 

No.  '6.  do.  do. 

The  coke  was  reported  to  contain  5  grain  per  lb.  of 
arsenious  oxide,  and  it  is  evident,  therefore,  that  all  but 
a  very  small  fraction  of  the  total  quantity  was  either 
not  volatilised  or  was  arrested.  I  think  it  probable  that 
even  better  results  might,  if  necessary,  be  ol)taine(l  by 
using  more  filtering  material  provided  the  structure  of 
the  kiln  permits  of  a  deeper  filter  being  used  without 
too  greatly  restricting  the  draught  of  the  fire. 

Samples  corresponding  to  the  above  experiments  are 
at  the  disposal  of  the  Commission. 

E.  S.  Beavkn. 
2  G  2 
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BBEWEKS'  EXPERT  COMMITTEE'S  FINAL  REPORT. 


FINAL  REPORT  OF  THE  COMMISSION  OF  EXPERTS  APPOINTED  BY  THE  MANCHESTER 

BREWERS'  ASSOCIATI©N. 

Handed  in  by  Mr.  Gordon  Salamon,  9th  May,  1902. 


To  The  Manchester  Brewers'  Central  Association, 
Manchester. 

Gentlemen, — Tlie  investigations  rendei'ed  necessary 
by  the  results  of  the  prehminary  examination  of  hrcwmg 
materials  employe.'!  in  ]\ipnchestcr  and  its  district 
are  now  complete. 

In  all,  663  samples  have  been  analysed  for  the  purpose 
of  the  inquiry. 

The  effective  manner  in  which  the  brewers  carried 
out  our  previous  recommendations  speedily  resulted 
in  the  beer  brewed  in  Manchester  being  free  from 
.irsenic,  and  analyses  of  recent  date  clearly  prove  tliat 
Manchester  beer  is  now  fully  as  pure  as  any  beer  pro- 
duced in  the  United  Kingdom  in  respect  of  its  freedom 
from  even  infinitesimal  quantities  of  arsenic. 

Preliminary  Remarks. 

The  analyses  and  investigations  that  we  have  made 
prove  finally  and  conclusively  that  the  presence  of 
arsenic  in  injurious  quanlities  in  the  Manchester  beer 
was  in  all  cases  due  to  the  sugars  manufactured  by 
Messrs.  Bostock  and  Co.,  Limited,  and  that  such  sugars 
derived  their  contamination  exclusively  from  the 
employment  in  their  manufacture  of  arsenicated  sul- 
phuric acid,  supplied  by  Messrs.  Nicholson  and  Co., 
Limited,  of  Leeds.  No  other  cause  of  contamination 
to  which  the  presence  of  arsenic  in  the  observed  ([uan- 
tities  can  be  attributed  has  been  discovered  by  us, 
nor  is  one  believed  to  have  been  possible. 

The  first  suspicion  as  to  Bostock 's  sugar  being  the 
cause  of  the  widespread  poisoning  dates  from  about 
the  21st  November,  1900,  and  its  employment  in  or 
about  Mancliester  was  discontinued  by  December  1st, 

1900.  Nevertheless  arsenic  continued  to  be  found 
in  smaller  quantities  in  brewings  both  in  Manchester 
and  in  many  other  parts  of  the  United  Kingdom.  It 
was  the  disco^  cry  that  such  minute  quantities  of  arsenic 
commonly  existed  in  beer  obtained  from  widely  different 
so\irces  tl.at  has  necessitated  the  long  and  detailed 
investigations  referred  to  in  this  Report,  without  which 
we  have  felt  that  we  could  not  fulfil  our  task.  For 
although  these  traces  of  arsenic  in  beer  (of  which  the 
presence  was  hitherto  quite  unsuspected)  cannot  be  said 
to  b'>  directly  poisonous,  and  are,  perhaps,  not  even 
injurious  to  the  liuman  system,  it  is  extremely  desirable 
that  the>'  should  be  eliminated  if  it  be  possible. 

Analyses  of  Beers 

One  hnndred  and  sixty  samples  of  beer  have  been 
analysetl  by  us  for  the  purpose  of  this  enquiry.  These 
samples  were  collected  from  all  parts  of  the' country, 
between  November  22nd,  1900,  and  the  end  of  February, 

1901,  the  larger  proportion,  however,  being  derived 
from  Manchester  and  the  surrounding  district. 

Of  these  160  samples,  S4  were  found  to  be  quite  free 
from  arsenic  when  examined  by  the  Reinsch  test.  The 
remaining  76  samples  were  found  to  contain  arsenic* 
in  amounts  ranging  from  one  and  1-loth  grain  to 
l-400th  of  a  grain  per  gallon  of  beer. 

Of  the  76  sam.ples  found  to  contain  arsenic,  53  were 
traced  to  have  been  brewed  with  Bastock's  sugar, 
and  represented  brewings  previous  to  December  1st', 
1900.  Of  these  .")3  samples,  27  contained  more  than 
l-20th  of  a  grain  of  arsenic  per  gallon,  a  quantity 
which  mu.'t  be  regarded  as  dangerous.  Of  these  53 
samples,  37  were  brewed  in  Manchester  and  district, 
and  16  were  obtained  from  other  par>-  of  tne  country 
where  Bostock 's  sugar  had  been  used. 

The  remaining  23  samples,  which  wrre  not  brewed 
from  Bostock's  su^ar,  were  found  to  contain  quantities 


of  arsenic  ranging  from  l-30th  to  l-400th  of  a  grain 
per  gallon  of  beer.  Of  these,  21  contained  less  than 
l-70th  of  a  grain  per  gallon. 

In  our  opinion  these  very  small  quantities  were 
in  every  case  derived  from  the  malt.  The  sample  con- 
taining approximately  l-30th  grain  per  gallon  was 
flearly  proved  to  he  an  all  malt  beer.  Such  also  was 
the  case  in  respect  of  a  sample  containing  approximately 
l-70th  grain  per  gallon. 

It  appeared,  therefore,  that  (excluding  th.osc  brewed 
from  Bostock's  sugar)  20'S  per  cent,  of  the  samples 
examined  contn,ined  arsenic  derived  from  sources  inde- 
pendent of  the  special  source  of  contamination  to  which 
the  outbreak  must  be  attributed.  This  result  necessi- 
tated a  searching  examination  of  all  materials  employed 
in  brewing',  in  order  to  ascertain  definitely  whether 
or  not  arseiiic  was  to  be  four'd  in  them,  which  woidd 
account  for  the  presence  of  these  appreciable'  though 
small  quantities  in  the  beers. 

We  shall  now  proceed  to  give  the  results  of  this  ex- 
amination, arranging  it  for  the  sakeof  convenience  under 
tlie  headings  of  the  materials  examined. 

Brewing  Sugars. 

One  hundred  and  thirty  samples  of  brewing  sugars 
were  analysed,  made  up  as  follows  : — 

Glucose       ------  63 

Invert  Sugar  -       -       -       -  53 

Raw  and  purified   Sugar        -       -  11 
Caramels  -.      -       -       -       -      3  m 

130 

Glucose. 

Eight  samples  of  glucose  were  proved  to  have  been 
made  by  Messrs.  Bostock  and  Co.,  Limited,  and  were 
probably  delivered  to  breweries  between  September 
and  November,  1900.  All  contained  arsenic  in  quan- 
tities ranging  from  0  027  per  cent,  to  0'075  per  cent. 

The  remaining  55  samples  were  independently  ob- 
tained from  brewing  ^ugar  factories,  merchants,  agents, 
brokers,  and  breweries,  and  represented  normal  output 
and  deliveries,  both  British  and  foreign,  of  all  such 
goods  employed  in  brewing  in  this  country. 

Of  these  55  samples,  five  were  ascertained  to  liave 
been  made  by  different  makers  previous  to  the  con- 
tamination of  Mancliester  beer  by  arsenic.  They  were 
found  to  be  free  from  arsenic,  with  the  exception  of 
one  which  contained  an  infinitesimal  quantity,  ap- 
proximately about  1-GOOtli  of  a  grain  per  lb. 

The  employment  of  eten  so  Jarge  a  proportion  as 
20  per  cent,  of  this  latter  glucose  for  brewing  purposes 
would  have  introduced  an  amount  of  arsenic  into 
beer  almost  incapable  of  de+cction,  and  certainly 
negligible. 

The  remaining  50  samples  were  all  found  tc  be  free 
from  arsenic  by  the  Reinsch  test. 

Invjirt  Sugars. 

Six  samples  ^\ere  niade  liy  Messrs.  Bostock  and  Co., 
Limited,  and  were  pr^  bably  delivered  into  breweries 
between  September  and  November,  1900.  These 
samples  all  contuir.'d  arsenic,  ranging  in  amounts 
from  0'021  per  cent,  to  0  067  per  cent' 

The  remaining  47  samples  represented  every  known 
manufacture,  and  were  independently  obtained  as 
in  the  case  oT  tne  sampics  of  glucose 

Of  these,  five  were  ascertained  to  hi've  been  manu- 
factured previous  io,  the  d.  tcctio;.  r>(  arsenic  by  the 
Reinsch  test. 


Wherever  the  quantity  of  anseiiic  is  referred  to  in  ti  is  report  it  is  estiri;at.e<I  a.s  atseiiions  oxide. 
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Ajipeailix  19.     The  remaining  42  samples  were  also  tound  to  be  free 
  i.om  arsenic  by  the  Reinsch  test. 

Eaw  and  Purified  Sugars  used  in  Brewing. 
These  were  all  quite  free  frcrn  arsenic. 

Carame].?. 

These  were  all  quite  free  froin  arsenic. 

Many  other  samples  of  cammel  were  analysed  by 
some  of  the  members  of  the  Commission,  independently 
of  this  investigation,  and  were  found  to  be  free  from 

Malt  Adjuncts. 

Thirty-seven  samples  of  malt  iuljuncts,  i.e.,  of  dif^'erent 
forms  of  starch  to  be  used  with  malt  in  breAving,  were 
submitted  to  analysis.  As  in  the  ease  of  the  brewing 
sugars  these  were  independently  obtained. 

The  samples  were  made  up  as  foUoAvs  •. — 

Rice — consisting  of  cleansed  broken  rice, 
cleansed  whole  rice,  grits,  flaked  srits,  flaked 
and  gelatinised  rice,  all  representing  current 
deliveries  to  brewers       -       -      -       -       -  10 

Maize — consisting  of  Danubian  and  Ameri- 
can corn,  flaked  maize  manufactured  in  England, 
American  imported  flalced  maize,  gelatinised 
maize  and  maize  meal,  also  representing  cur- 


rent deliveries  to  brewers        -       -       -       -  24 

Sago    Flour — taken    at    Messrs.  Bostock's 
Works        -  -      -  1 

Tapioca  Flour —    ditto        -        ditto       -  1 

Torrefied  Barley     ------  i 


37 

Not  one  of  these  samples  revealed  a  trace  of  arsenic 
when  examined  by  the  Reinsch  test,  and  there  is  nothing 
in  their  method  of  growth,  composition,  or  mode  of 
manufacture  for  brewing  purposes,  to  suggest  the 
possibility  of  arsenical  contamination. 

Hops. 

Eleven  typical  samples  representing  English  and 
foreign  growths  were  submitted  to  analysis. 

They  were  all  foimd  to  be  free  from  arsenic. 

Neverthele.ss  there  exists  the  possibility  of  minute 
quantities  of  arsenic  being  present  in  hops,  and  Ave  are 
aware  that  such  traces  have  been  found  to  exist  in 
hops  by  analysts  of  authority.  It  is  conceivable,  but 
extremely  improbable,  that  they  are  introduced  with 
the  sulphur  employed  Avhen  the  hops  are  upon  the  poles, 
but  they  are  much  more  likely  to  be  derived  from  the 
fuel  and  brimstone  employed  for  kilning  operations 
in  the  Oast  houses. 

The  quantity  of  arsenic  tliereby  introduced  into 
beer  must  in  any  case  be  infinitesimal. 

Pkesekvatives,  Wa'I'ek  Hardening  Materials,  Etc. 

^lixteen  samples,  independently  collected  and  repre- 
senting materials  in  current  use,  were  submitted  to 
analysis. 

Of  these,  five  were  found  to  contain  arsenic.  Four 
of  them  respectively  contained  arsenic  approximately 
amounting  tol-300th  1 -300th,  l-700th,  and  l-200th 
grains  per  pound  of  material. 

The  quantity  of  materia'  asf^d  per  barrel  of  beei' 
beiuK  in  all  cases  extremely  siiial;,  the  arsenic  intro- 
duced into  beer  from  such  sources  Avould  be 
infinitesimal. 

The  fifth  sample  above  referred  to  contained  approxi- 
mately 3-5ths  of  a  grain  of  arsenic  per  pound  of  material. 
The  amount  present  distinctly  shoAved  gross  negligence 
tn  manufacture,  but  the  proportion  of  the  preservative 
in  question  employed  in  l)reAving  is  so  small  per  barrel 
that  the  amount  of  arsenic  introduced  into  beer  by 
its  use  would  also  be  infinitesimal.  We  believe  that 
this  material  is  not  in  use  in  Manchester  or  the  sur- 
rounding district. 

Eleven  samples  were  quite  free  from  arsenic 

Finings. 

Six  samples  as  u.'^ed  for  clarifying  beer  throughout 
the  country  were  submitted  to  analysis.  They  were  all 
found  to  be  free  from  arsen-c. 


Yeast. 

Nineteen  samples  of  yeast  produced  in  Mancl:c-;ter 
breweries,  at  or  obout  the  time  of  the  outbreak,  Averc 
submitted  to  analysis. 

Of  these,  10  contained  arsenic  in  quantity  ranging 
approximately  from  ^th  grain  to  l-iiOOtl.  grain  i)er 
pound  of  pressed  yeast. 

Analyses  made  during  February  last  proved  that  the 
Manchester  yeast  had  been  freed  from  arsenic,  and 
may  to-day  be  regarded  as  quite  pure.  This  statem.ent 
applies  even  to  those  brcAveries  in  Manchester  in  Avhich 
Bostock's  sugars  had  preAnously  been  employed. 

The  extremely  interesting  discovery  Las  been  made 
that  if  arsenic  be  present  in  worts,  yeast  Avil!  take  up  a 
very  considerable  propurtion  of  it.  It  Avould  be  rash 
to  hazard  the  prediction  as  to  whether  this  is  due  to 
mere  mechanical  absorption,  or  to  any  physiological 
or  chemico-physiological  action  as  betAveen  the  arsenic 
and  the  yeast.  The  fact  remains,  howcA-er,  that  in  a 
brewery  in  which  only  minute  quantities  of  arsenic  are 
to  be  found  in  the  breAving  materials,  much  more 
definite  quantities  of  arsenic  are  to  be  found  in  the 
yeast. 

Barley. 

Fourteen  samples  of  typical  malting  barley,  grown 
in  different  parts  of  the  country,  were  submitted  to 
analysis.  In  every  case  50  grammes  of  material  was 
operated  upon. 

Five  samples  out  of  the  14  contained  minute  quantities 
of  arsenic. 

One  sample  of  unkilned  barley  contained  approxi- 
mately l-400th  grain  of  arsenic  per  pound. 

A  sample  of  Ijincolnshire  barley,  certified  as  non-kiln 
dried,  a\  as  submitted  to  analysis  and  found  to  be  free 
from  arsenic. 

The  same  barley  after  kiln  drying,  i.e.,  previous  to 
malting,  was  found  to  yield  a  very  distinct  mirror  of 
arsenic  by  the  Marsh  test,  and  to.  contain  approxi- 
mately 1 -200th  of  a  grain  of  arsenic  per  pound.  In 
this  case  the  slight  contamination  of  the  barley  had  been 
undoubtedly  derived  from  the  fuel  used  for  kiln  drying. 

Another  sample  of  barley  not  previously  kiln -dried 
yielded  a  very  minute  mirror  of  arsenic  by  the  Marsh 
test,  as  well  as  distinct  evidence  of  the  presence  of 
arsenic  by  the  Reinsch  test.  It  contained  approxi- 
mately l-700tli  of  a  grain  of  arsenic  per  pound.  This 
same  siJecimen  of  barley  was  afterwards  kiln-dried,  and 
upon  examination  Avas  foimd  to  contain  approximately 
1 -400th  of  a  grain  of  arsenic  per  pound. 

The  above  t.vo  sets  of  analyses  are  instructive,  as 
vilioAving  the  proportion  of  arsenical  contamination 
wiiich  can  be  derived  from  the  kiln  drying  of  barley. 

One  of  the  samples  above  referred  to,  namely,  that 
whicVi  yielded  approximately  1 -200th  of  a  grain  of 
arsenic  per  pouna,  was  steeped  in  cold  Avatcr  for  sixty 
hours,  and  again  tested.  The  mirror  obtained  \\a,s 
distinctly  smaller,  and  the  amount  of  arsenic  AA'as  esti 
mated  at  approximately  1 -250th  grain  of  arsenic  per 
pound. 

The  remaining  10  samples  Avere  quite  free  from 
arsenic. 

The  question  of  t!u-  source  of  the  contamiination  of 
barley  before  it  had  been  subjected  to  any  manufacturing 
process  naturally  presented  itself,  and  accordingly 
two  samples  of  5uper-phosphate  manure  employed 
for  root  crop  growth  Avere  examined.  They  Averc 
furnished  by  one  of  tne  members  of  your  Association. 
One  of  these  samples  contained  a  mere  trace  of  arsenic. 
The  other  sample  Avas  heavily  charged  witli  arsenic. 

A  sample  of  urine,  obtained  from  a  caa-c,  one  of  several 
that  had  died  after  feeding  oft"  roots  grown  on  land 
manured  Avith  these  super-phosphates,  Avas  also  fur- 
nished for  examination.  It  Avas  found  to  contain  a 
small  amount  of  arsenic,  but  the  quantity  operated 
upon  Avas  of  necessity  very  small,  and  no  quantitative  ■ 
estimation  Avas  possible. 

From  these  results  there  can  be  no  doubt  that  barley 
is  liable  to  take  upvery  minute  quantities  of  ar.senic  wherii 
groAvn  upon  'and  manured  Avith  arsenicated  iertilisers. 

Malts. 

One  hundred  and  thirty-eight  samples  of  malt, 
fairly  representing  the  malt  made  and  used  througl'- 
out  the  country,  Avere  obtained  from  iudependcrit 
soiirees,  and  submitted  to  analysis. 
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Of  these  one  sample  contained  approximately  l-39tti 
jjrani  of  arsenic  per  pound. 

Six  contained  approximately  l-50th  of  a  grain  of 
arsenic  per  pound. 

One  contained  approximately  1-SOtli  of  a  grain 
of  arsenic  per  pound. 

The  remainder  contained  from  1-lOUth  to  l-30utli 
of  a  grain  of  arsenic  per  pound. 

Ninety-seven  samples  were  found  free  from  arsenic 
by  the  Reinscli  test. 

Those  samples  which  contained  arsenic  were  niainly 
derived  from  makings  situated  in  the  Midlands  and 
the  Northern  Counties.  The  products  of  the  Southern 
and  Easteru  Counties  exhibited  remarkable  freedom 
from  arsenic. 

The  malt  containing  these  traces  of  arsenic  when 
brewed  would,  in  all  probability,  impart  only  a  minute 
quantity  of  arsenic  to  the  beer,  having  regard  to  the 
removal  of  arsenic  effected  by  yeast ;  and  it  is  probable 
that  such  traces  have  existed  for  many  years  past. 
There  can,  however,  be  no  doubt  that  it  is  quite  prac- 
ticable wholly  to  avoid  this  contamination,  and  no  better 
evidence  could  be  given  in  support  of  this  statement 
than  by  reference  to  the  malts  supplied  to-day  to  the 
breweries  in  and  around  Manchester,  which  are  remark- 
ably free  from  arsenic. 

The  importance  of  thoroughly  examining  this  arsenical 
contamination  of  malt  led  us  to  examine  two  products 
of  the  malting  process  not  used  in  brewing,  viz.,  malt- 
culms,  and  kiln  dust,  as  well  as  the  coal  and  coke  used 
in  malting. 

Malt-culms. 

Forty  samples  were  submitted  to  analysis,  .50  grammes 
being  in  each  case  operated  upon. 

Of  these,  -24  were  found  to  contain  arsenic.  Of  these, 
seven  approximately  contained  at  least  one  grain  of 
arsenic  to  the  pound.  The  remainder  varied  from 
this  quantity  to  l-300th  of  a  grain  to  the  pound. 

It  was  noticeable  as  in  the  case  of  the  malts  that  the 
great  majority  of  the  samples  of  culms  containing  arsenic 
(and  particularly  of  those  containing  large  amounts) 
were  obtained  from  makings  in  the  Midlands  and  the 
Northern  Counties.  The  Southern  and  Eastern 
Counties'  culms  were  particularly  free  from  arsenic. 
But  cases  occurred  where  the  malt  had  been  free  from 
arsenic  but  the  culms  from  the  same  makings  were 
contaminated.  It  was  evident,  therefore,  that  this  con- 
tamination affected  culms  to  a  much  greater  degree 
than  the  malt  itself. 

Kiln  Dust. 

Twenty  samples  obtained  from  makings  from  which 
malt  and  culms  had  been  furnished  were  submitted  to 
analysis. 

Of  these,  18  contained  arsenic. 

Of  these,  seven  contained  approximately  between 
one  and  two  grains  of  arsenic  per  pound. 

The  remainder  contained  arsenic  in  quantities  di- 
minishing to  l-300th  of  a  grain  per  pound. 

It  is  to  be  noted  that  in  the  case  of  kiln  dust  coming 
from  maltings  where  the  culms  were  free  from  arsenic, 
the  kiiu  dust  contained  it  in  nearly  every  case,  and 
the  large  quantities  of  arsenic  above  alluded  to  were 
in  every  case  derived  from  those  maltings  which  had 
yielded  arsenic-loaded  culms.  It  is  therefore  apparent 
that  the  kiln  dust  contains  more  arsenic  than  culms, 
and  the  culms  vastly  more  than  the  malt. 

It  should  not'  be  forgotten  in  connection  with  tlie 
desirability  of  preventing  the  presence  (if  arsenic  in 
malt  and  its  bye-products,  that  the  cvdms  are  largely 
used  for  feeding  purposes,  and  are  given  to  sheep  and 
stock  as  they  are  produced.  Their  price  has  averaged 
for  the  last  three  years  about  65s.  per  ton.  They 
are  worth  between  70s.  and  SOs.  per  ton  at  the  maltings 
in  the  winter  season,  and  drop  to  50s.  or  60s.  per  ton 
•in  the  spring. 

Malting  Coal. 

Nineteen  samples  of  malt  anthracite,  independently 
obtained  from  various  malthigs  throughout  the  country, 
were  submitted  to  analysis. 

Of  these,  two  only  contained  arsenic  Jn  minute  traces. 
The  others  were  free  from  arsenic. 


Coke.  .\pp,  ...}\^  19. 

Twelve  samples  of  coke  independently  obtained  and   

used  in  maltings  in  different  parts  of  tlie  country  were 
submitted  to  analysis.  Of  these  ten  contained  notable 
quantities  of  arsenic,  and  two  were  free  from  arsenic. 
Of  the  latter,  one  came  from  Scotland,  and  the  other 
from  Yorkshire.  The  contaminated  samples  of  coke 
included  both  gas  coke  and  oven  coke. 

The  amount  of  arsenic  present  in  these  sanq^les  of 
coke  was  amply  sufhcient  to  account  for  the  observations 
made  in  respect  of  the  arsenical  contamination  of  the 
kiln  dust,  the  culms,  and  the  malt  above  alluded  to. 

Cask  Shavings. 

In  order  to  test  whether  contamination  by  arsenic 
could  be  imparted  to  beer  by  the  use  of  casks  which  had 
previously  been  used  for  arsenicated  beer,  we  thought 
it  advisable  to  examine  some  cask  shavings. 

Eleven  samples  taken  from  casks  known  to  have 
contained  liighly  contaminated  beer  were  submitted 
to  analysis.    They  v.  ere  all  found  to  be  free  from  arsenic. 

Proof  was  thus  furnisiied  that  the  washing  to  which 
the  casks  had  been  subjected  had  effectually  removed 
all  contamination,  and  that  there  was  no  retention 
of  arsenic  by  the  wood.  The  shavings  were  from 
the  interior  siu-face  of  the  cask,  and  were  also  deeply 
cut  from  beneath  the  interior  surface. 

Summing  up  the  above  results,  it  is  clear  that  the 
most  frequent  source  of  arsenical  contamination  in  beer 
is  the  use  of  malt  which  has  been  kiln-dried  or  malted 
Avith  improper  fuel  containing  arsenic.  At  the  same 
time  the  experience  of  the  late  outbreak  has  shown  that 
precautions  must  be  taken  against  the  presence  of 
arsenic  in  brewing  sugars  and  other  materials  (except 
perhaps  malt  adjuncts)  on  account  of  the  serious  con- 
sequences of  any  carelessness  in  manufacture  which 
might  introduce  arsenic.  Accordingly  we  have  con- 
sidered what  steps  should  in  future  be  taken  by  brewers 
to  protect  themselves  from  any  repetition  of  the  recent 
disasters. 

EECOMMENDATIONS. 

We  recommend  that  brewers  sliould  make  it  a  rule 
to  require  a  written  guarantee  of  freedom  from  arsenic 
with  all  purchases  of  brewing  materials  of  every  kind. 

In  addition  to  this  we  recommend  that  brewers  should 
from  time  to  time  test  the  purity  of  their  beer  in  respect 
of  arsenic.  The  fact  that  yeast  has  a  special  affinity  for 
arsenic  affords  an  excellent  method  of  demonstrating 
the  purity  of  the  materials  used.  If  tlie  yeast  be  tested 
for  arsenic,  it  will  readily  show  whether  the  wort  is 
contaminated,  for  it  will  be  many  times  richer  in  arsenic 
than  the  wort  itself.  It  thus  forms  an  excellent  indi- 
cator of  the  presence  of  arsenic. 

In  addition  to  frequent  testing  of  the  yeast,  it  would 
be  advisable  for  the  brewers  to  take  control  tests  from 
time  to  time  of  their  brewing  sugars,  finings,  and  other 
materials.  But  in  addition  to  these  tests,  and  of  the 
general  guarantee  above  referred  to,  we  recommend 
that  in  the  case  of  brewing  sugars,  malt  and  hops, 
special  guarantees  should  be  required  as  follows  : — 

Bkewixc;  Sugars. 
Brewers  should  demand  from  the  manufacturers — 
(1)  A  written  guarantee  that  the  brewing  sugar  is 
free  from  arsenic,  and  that  a  bulk  sample  representing 
each  specific  delivery  has  been  analysed  and  certified 
by  a  competent  analyst  to  be  pure  and  to  contain  no 
trace  of  poisonous  metal. 

(■1)  The  acid  employed,  whether  snlplun-ic  acid 
made  from  brimstone  or  pyrites,  or  hydrochloric  acid 
as  the  case  may  be,  should  be  guaranteed  by  the  manu- 
facturer to  be  free  horn  all  ai-senic.  Tlie  brewer  should 
exact  the  production  of  such  guarantee  by  tlie  brewing 
sugar  manufacturer  at  his  demand. 

(3)  The  manufacturer  of  brewing  sugar  should 
undertake,  notwithstanding  such  guarantee,  to  have 
each  delivery  of  sucli  acid  suitably  tested  at  his  own 
works  by  a  competent  analyst  for  the  presence  of  arseniCi 

(4)  If  yeast  be  employed,  as  it  occasionally  is,  for 
the  purpose  of  inverting  cane  sugar,  it  should,  on 
accotmt  of  its  peculiar  liability  to  absorb  arsenic,  be 
tested  for  this  metal  previous  to  use. 
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Appendix  19.     (5)  As  an  additional  safeguard,  breAvers  would  do 

  well  to  insist  upon  a  miriiinuni  Brewer's  Extract  for 

invert  sugars  of  72  lbs.  per  -1  cwt.,  and  a  maximum 
amount  of  mineral  matter  not  exceeding  2  per  cent, 
upon  tlie  total  composition  of  the  invert  sugar. 

Notwithstanding  the  absence  of  arsenic  in  the  samples 
of  caramel  which  have  been  examined  by  us,  it  cannot 
be  denied  that  the  method  of  manufacture  of  caramel, 
and  the  fact  that  it  is  employed  for  imparting  colour  to 
beer  (as  well  as  spirits,  sauces,  and  znany  other  food 
stuffs),  admits  of  the  possibility,  although  remote,  of  the 
introduction  of  arsenic  in  very  small  quantities  into  beer, 
and  therefore  although  the  amount  of  arsenic  that  could 
be  so  introduced  would  be  infinitesimal,  the  brewer 
is  recommended  to  obtain  from  the  manufacturer 
a  guarantee  that  the  caramel  has  been  tested  and  found 
to  be  free  from  arsenic. 

Hops. 

The  brewer  should  demand  that  the  hop  merchant 
should  obtain  from  the  factor,  who  in  turn  would  obtain 
it  from  the  grower,  a  guarantee  that  none  but  the 
purest  "  flowers  "  were  used  upon  the  poles,  and  that 
the  fuel  and  brimstone  employed  for  drying  were  free 
from  arsenic. 

Malt. 

It  has  been  mentioned  that  when  malt  is  contaminated 
with  arsenic  the  malt  culms  and  kiln  dust  contain  a 
much  larger  pi'oportion  of  arsenic  than  the  malt  itself. 
This  is  accounted  for  by  the  fact  that  when  the  green 
malt  is  loaded  on  to  the  kiln,  and  subsequently  during 
the  kilning,  the  physical  structure  of  the  culms  renders 
them  particularly  liable  to  absorb  any  arsenious  vapour 
that  may  be  carried  through  the  malt  as  the  result 
of  combustion  of  contaminated  fuel,  and  that  this 
liabiHty  is  increased  by  the  fact  that  from  their  position 
relative  to  the  malt  they  are  more  exposed  to  the  heated 
air. 

The  importance  of  this  is  shown  by  the  fact  that 
although  the  proportion  by  weight  of  culms  to  malt 
is  only  about  2  per  cent.,  yet  the  amount  of  arsenic 
contained  in  the  culms  is  vastly  in  excess  of  that  to 
be  found  in  the  malt. 

The  same  remark  applies  with  greater  emphasis 
to  the  kiln  dust,  which  is  produced  to  an  extent  varying 
from  a  little  over  half  per  cent,  up  to  nearly  2  per  cent, 
by  weight  of  the  malt.  It  is,  however,  not  used  as  cattle 
food,  but  is  sold  as  mamu'e  (principally  for  root  crops), 
and  fetches  between  30s.  and  40s.  per  ton  at  the  maltings. 

Our  investigations  ha\e  shown  that  the  contamina- 
tion of  malt  culms  and  kiln  dust  is  chiefly  due  to  the  use 
of  coke,  and  especially  of  gas  coke. 

Enquiries  made  of  tlie  principal  maltsters  in  England 
have  elicited  the  practically  unanimous  opinion  that 
there  is  no  necessity  whatever  to  employ  gas  coke 
in  the  preparation  of  malt.  Nor,  indeed,  is  there  any 
real  necessity  to  employ  coke  at  all  for  purposes  of 
malting. 

If  the  use  of  coke  were  di.spensed  with  a  good  many 
malt  kilns  would  have  to  be  structurally  modified, 
but  the  brewer  would  not  fail  to  appreciate  the  benefit 
of  such  alterations. 

The  price  of  good  malting  anthracite  has  recently 
advanced,  and  may  be  taken  to  range  this  season  from 
32s.  to  36s.  per  ton  delivered  at  the  maltings. 

Gas  coke  varies  from  LSs.  to  20s.  per  ton,  and  con- 
tract prices  are  lower  than  this. 

This  price  does  not  in  all  cases  include  carriage  to 
the  maltings. 

Washed  coke  is  about  38s.  per  ton,  but  the  price 
varies  considerably. 

When  coke  is  used  it  is  usual  to  employ  all  coal  for 
the  first  two  days,  a  mixture  of  two-thirds  coal  and 
one-third  cok-3  on  the  following  day,  and  half  coal  and 
half  coke  on  the  finishing  day.  The  object  is  stated  to 
be  to  secure  higher  temperatures.  The  prices  quoted 
in  respect  of  gus  coVie,  however,  show  that  there  is  another 
object  for  its  employment,  and  it  is  to  be  observed 
that  it  is  mainly  maltsters  for  sale  that  largely  use  gas 
coke. 

It  might  be  necessary  to  use  a  small  proportion  of 
coke  in  the  drying  of  amber  malt,  but  in  such  case 
it  v/ould  certainl/'  be  advisable  to  employ  coke  made 
from  hand  picked  and  'i'  ashed  coal,  and  not  gas  coke. 


We  recommend  therefore — 

(1)  That  the  maltster  be  required  to  give  a  giiarantee 
to  the  brewer  that  he  does  not  employ  gas  coke  in 
the  preparation  of  his  malt. 

(2)  That  the  malt  culms  be  regularly  tested  for  the 
presence  of  arsenic. 

(3)  K  the  culms  be  found  to  contain  noticeable 
quantities  of  arsenic,  that  the  kiln  dust  be  at  once  re- 
moved, and  the  fuel  employed  be  further  examined 
for  arsenic. 

(4)  That  wherever  possible,  the  best  anthracite 
be  employed  for  malting  purposes. 

Selenium. 

The  contaminated  sugars  supplied  by  Messrs.  Bostock, 
as  well  as  the  contaminated  acid  used  by  them,  have 
been  tested  by  Dr.  Stevenson,  Mr.  GJordon  Salamon, 
and  Dr.  Luff,  to  ascertain  whether  selenium  was  present, 
but  they  have  found  none. 

The  Testing  op  Beer  for  Arsenic. 
We  have  now  examined  all  the  possible  sources  of 
arsenic  in  beer,  and  have  pointed  out  the  precautions 
necessary  m  each  case.  If  such  precautions  be  taken 
we  believe  that  the  beer  will  be  brewed  free  from  arsenic, 
and  at  no  substantial  increase  of  cost.  And  in  view  of 
the  desire  of  the  brewers  that  the  beer  supplied  to  the 
public  should  be  free  from  all  suspicion  of  containing 
arsenic,  we  recommend  that  the  following  should  in 
future  be  adopted  as  the  standard  test  and  should  be 
regularly  applied.  It  is  more  stringent  than  the  one 
recommended  in  our  former  report,  but  it  is  not  too 
delicate  for  the  standard  of  purity  to  which,  in  our 
opinion,  the  beer  should  attain. 

ThLs  test  (Reinsch)  should  be  performed  as  follows  : — 

Take  200  c.c.  of  the  Jieer  in  a  porcelain  evaporating 
dish,  acidulate  with  1  c.c.  of  pure  concentrated  hydro-- 
chloric  acid,  and  evaporate  till  the  volume  of  liquid 
is  reduced  lo  one-half.  Then  add  a  further  15  c.c. 
or  the  hydrochloric  acid,  and  insert  a  piece  of  pure  bur- 
nished copper  foil,  a  quarter  of  an  inch  by  half  an  inch 
in  size,  and  keep  the  solution  gently  sinunering  for  an 
hour,  replacing  the  evaporated  liquor  from  time  to  time 
by  distilled  water.  If  at  the  end  of  an  hour  the  copper 
remains  bright  and  red,  the  beer  is  arsenic-free. 

If  a  deposit  is  obtained  on  the  copper,  the  foil  should 
be  removed,  washed  successively  with  water,  alcohol, 
and  ether,  dried  at  a  temperature  not  exceeding 
100°  C,  and  subjected  to  slow  sublimation  in  a  thin 
reduction  tube,  not  less  than  two  inches  long  and 
having  an  internal  diameter  of  0'15  inch,  the  upper 
portion  of  which  should  be  warmed  before  the  subli- 
mation begins.  For  the  purpose  of  the  sublimation 
a  small  spirit  lamp  flame  should  be  ased.  If  any  subli 
mate  is  obtained,  it  must  be  examined  under  a  magni- 
fying power  of  about  200  diameters.  Any  sublimate 
which  does  not  show  well-marked  octahedral  or  tetra- 
liedral  crystals  is  not  to  be  considered  arsenical.  i\[ere 
blackening  of  the  copper,  or  deposit  thereon,  does  not 
demonstrate  the  presence  of  arsenic. 

The  addition  of  oxidising  agents  to  decompose  sulphites,  , 
and  the  use  of  reducing  agents  to  decompose  possible 
arsenates,  is  not  recommended,  as  such  a  procedure  is, 
in  our  opinion,  unnecessary  in  the  testing  of  beer, 
and  introduces  sources  of  error. 

In  all  cases  where  the  presence  of  arsenic  is  ascertained  - 
by  this  test,  it  is  then  desirable  to  estimate  the  amount 
by  means  of  the  Marsh  test,  which,  although  not  giving 
an  accurate  quantitative  determination,  will,  when 
properly  apiilied,  give  an  approximate  estimation 
of  tlie  amount  of  arsenic  present. 

When  arsenic  is  detected  by  the  above  test  its  quantity" 
IS  best  determined  by  the  process  of  Marsh  (Marsh- 
Herzelius).  which  should  be  performed  as  follows  : — • 

The  beer  —preferably  oO  c.c. — is  acidulated  hy  the 
addition  of  1  c.c.  of  pure  concentrated  hydrochloric 
acid,  and  gently  boiled  in  a  porcelain  evaporating 
dish  for  a  few  minutes  till  frothing  nearly  ceases,  cooled, 
and  gradvially  introduced  intt»  a  Marsh  apparatus  of  200 
c.c.  capacity,  which  is  already  giving  off  n  gentle  stream 
of  pure  hydrogen  gas,  evolved  from  pure  zinc  antl  di- 
luted hydrochloric  acid.  The  i)urity  of  llie  e\  o'ved  gas 
IS  fir-t  Tested  by  ascertaining  that  it  yields  it>  mirror  afler  ■ 
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\b  minutes,  when  it  has  been  passed  through  a  drying 
tube  charged  with  successive  layers  of  cotton  wool,  lead 
carbonate,  and  spongy  calcium  chloride,  and  tlien 
lieated  to  dull  redness  in  a  narrow  giass  tube  drawn 
out  to  a  capillary  si^.e  just  beyond  the  poinf  of  heating 
The  open  point  of  the  tube  at  which  the  gas  escapes 
should  be  turned  upwards  at  right  angles,  -,o  that  tfie 
amount  of  issuing  gas  can  be  regulated  by  «eeiug  that 
when  lighted  the  flame  of  the  burning  gas  is  just  per- 
ceptible. The  beer  is  introduced  by  means  of  ;i  straight 
thistle  funnel  ;)rovided  with  a  stop-cock,  so  tliat  ihe 
admission  of  liquid  into  the  apparatus  can  bo  regulate! 
without  introducing  air.  From  tmie  to  time  a  little  pure 
concentrated  hydrochloric  acid  is  also  introtiiiced,  «o 
a-;  t(j  maintain  tlic  imiforni  evolution  of  ga'< 

The  blank  exiieriment  having  shown  no  mirror 
in  the  heated  tube  at  the  end  of  ininures,  the  experi- 
ment is  continued  for  half  an  hour  after  the  commence- 
ment of  the  introduction  of  the  beer.  The  arsenical 
mirror  thus  obtained  is  then  compared  with  .standard 
mirrors  obtained  by  treating  known  quantities  of 
arsenious  oxide  dissolved  in  water  with  the  addition  of 
pure  hydrochloric  acid  under  precisely  simdar  con- 
ditions as  to  generation  of  gas,  and  the  ([uantity  of 


arsenic  present  is  thus  judged  with  great  approximate  Appendix  19. 

accuracy.    The  mirror  may  subsequently  be  converted   

into  crystals  ot  arsenious  oxide  by  sealing  off  tho  portion 
of  the  tube  containing  the  mirror  at  each  end  by  means 
of  a  bk)wpipe.  and  then  gently  heating  the  tube,  hv 
which  means  the  mirror  is  volatilised,  oxidi'ted,  and 
converted  into  crystals  of  the  oxide.  The  mirrurs 
obtained  sh  )uld  be  small,  tlie  comparison  of  small 
mirrors  yielding  more  accurate  results  than  where 
large  mirrors  are  compared. 

We  believe  that  if  the  recommendations  contained 
in  this  report  are  carried  out  the  brewer  will  send  <.jut 
beer  free  from  arsenic,  and  the  public  health  will  hs 
amply  safeguarded. 

(Signed;       Lauder  Brunton. 

Thos.  Stfienson. 

Alfred  Gordon  Salomon. 

Arthur  P.  Luff. 

Samuel  Buckley. 

J.  Fhtci^er  Moulton. 

May  llth,  1901. 
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"JOINT  COMMITTEES  EEPORT 


REPORT  OF  THE  JOINT  COMMITTEE  OF  SOCIETIES  OF  CHEMICAL  INDUSTRY 
AND  PUBLIC  ANALYSTS  ON  THE  DETECTION  AND  APPROXIMATE  ESTIxMATION 
OF  MINUTE  QUANTITIES  OF  ARSENIC  IN  BEER,  BREWINC  MATERI  ALS,  FOOD  STUFFS 
AND  FUELS.  ' 


Handed  in  by  Mr.  Otto  Hehoier  and  Mr.  Chapman,  13  June,  1902. 


The  joint  committee  of  the  Society  of  Chemical  In- 
dustry, and  of  the  Society  of  Public  Analysts,  appointed 
in  March,  1901,  and  consisting  of  Messrs.  Otto 
Hehner  (chairman),  Alfred  H.  Allen,  Alfred  C.  Chap- 
man, C.  Estcourt,  David  Howard,  Arthur  R.  Ling,* 
Drs.  Rudolph  Messel,  and  Leonard  T.  Thome,  reports 
as  follows  :  — 

After  an  examination  of  various  methods,  the  com- 
mittee recommend  that  of  Marsh-Berzelius. 


Materials  Reqtjibed. 

Hydrochloric  A  cid  — The  purest  hydrochloric  acid 
obtainable  is  very  rarely  fre«  from  arsenic.  To  the 
"  pure  "  acid,  as  purchased  for  analysis,  diluted  with 
distilled  water  to  a  specific  gravity  of  1-10,  sufficient 
bromine  is  added  to  colour  it  strongly  yellow  (about 
5  c.c.  per  litre)  ;  sulphurous  acid,  either  gaseous  or 
in  aqueous  solution,  is  then  added  in  exces't,  and  the 
mixture  is  allowed  to  stand  for  at  least  twelve  hours. 
Or  hydrobromic  acid  and  sulphurous  acid  may  be  used. 
The  acid  is  then  boiled  till  about  one-fifth  has  evapo- 
rated, and  the  residue  can  either  bs  used  direct,  or 
may  be  distilled,  the  whole  of  the  avsenic  having  vola- 
tilised with  the  first  portion. 

Sulphuric  Acid. — This  is  more  frequently  obtainable 
arsenic-free  than  hydrochloric  acid,  if  not  procurable, 
to  about  half  a  litre  of  sulphuric  acid,  "pure  for 
analysis,"  a  few  grammes  of  sodium  chloride  are  added 
and  the  mixture"  distilled  from  a  non-tubulated  glass 
retort,  the  fiist  portion  of  about  50  c.c.  being  rojecteJ. 
For  the  purpose  of  the  test  to  be  described,  one  volume 
of  the  distilled  acid  is  diluted  with  four  volumes  of 
water,  t 

Nitric  acid  can,  as  a  rule,  be  obtained  free  from 
arsenic  without  much  difficulty,  tli-j  pure  redistilled 
acid  being  used.  This  should  be  tested  by  evaporat- 
ing 20  c.c.  in  a  porcelain  dish,  which  should  then  be 
wa'shed  out  with  dilute  acid,  and  tested  as  described 
in  this  report. 

The  purified  acids  should  be  prepared  as  required, 
and  should  not  be  stored  for  any  length  of  time. 
If  this  be  unavoidable,  however,  Jena  flasks  are  to  be 
preferred,  since  most  bottle  o;lass  is  liable  to  com- 
municate traces  or  arsenic. 

Zinc. — Arsenic-free  zinc  is  obtainable  from 
chemical  dealers.  It  should  be  regranulated  by 
melting  it  and  pouring  it  from  some  height  into  cold 
water,  t 

Lime. — Caustic  lime,  even  wnen  made  trom  marble, 
is  not  always  free  from  arsenic.  A  selection  must, 
therefore,  be  made  from  various  samples.  If  pure 
lime  is  not  obtainable,  magnesia  may  equally  well 
be  used,  and  can  more  readily  be  obtained  of  suffi- 
cient purity. 

Calcium  Chloride. — This  salt  often  contains  arsenic, 
and  before  being  used  as  a  drying  agent  must  be 
freed  from  the  volatilisable  part  of  the  impurity  by 
moistening  it  with  strong  hydrochloric  acid,  fusing, 
and  regranulating. 

Apparatus. 

A  bottle  or  flask,  holding  about  200  c.c.  (for  froth- 
ing materials  preferably  wider  at  top  than  bottom), 
is  fitted  with  a  doubly-bored  cork,  india-rubber  stop- 
per or  with  a  ground-in  glass  connection,  carrying  a 
tapped  funnel  holding  about  50  c.c.  and  an  exit  tube. 
The  latter  is  connected  with  a  drying  tube  contain- 


ing, first,  a  roll  df  blotting  paper  soaked  in  lead  ace- 
tate solution  and  dried,  or  a  layer  of  cotton  wool  pre- 
pared in  a  similar  way,  then  a  wad  of  cotton-wool, 
then  a  layer  of  granulated  calcium  chloride,  and  finally 
a  thick  wad  of  cotton-wool.  To  this  tube  is  fitted  a 
hard  glass  tube,  drawn  out  as  shown  in  the  figure, 
and  of  such  external  diameter  that  at  the  place  where 
the  arsenic-mirror  is  to  be  expected  the  tube  just 
passes  through  a  No.  13  Birmingham  wire  gauge 
(corresponding  with  0-092  inch).  The  exact  size  is  not 
material,  but  all  tubes  used  for  standards  and  tests 
should  be  as  nearly  as  practicable  of  the  same  diame- 
ter. A  good  Bunsen  flame  is  used  to  heat  the  hard 
glass  tube  close  to  the  constriction.  About  one  inch 
of  tube,  including  the  shoulder,  ought  to  be  red-hot 
A  piece  of  moderately  fine  copper  gauze  (about  one 
inch  square)  wrapped  round  the  portion  of  the  tube 
to  be  heated  assists  in  insuring  an  equal  distribution 
heat.J 


Mode  of  Testing. 

About  20  grammes  of  zinc  are  placed  in  the  bottle, 
and  washed  with  water  to  clean  the  surface,  as  par- 
ticles of  dust  may  contain  arsenic;  all  parts  of  the 
apparatus  are  connected,  and  a  sufficient  quantity  of 
acid  (prepared  as  previously  described)  allowed  to  flow 
from  the  funnel,  so  as  to  cause  a  fairly  brisk  evolu- 
tion of  hydrogen.  When  the  hydrogen  flame— which 
dur.ng  the  heating  uf  the  tube  should  be  kept  at  as. 
uniform  a  height  as  possible  (about  a  quarter  of  an 
inch)— burns  with  a  round,  not  pointed  tip,  all  air 
has  been  removed  from  the  apparatus.  The  Bunsen 
burner  should  then  be  placed  under  the  hard  glass 
tube  as  described,  and  more  acid  (10  to  20  c.c.  is 
generally  enough)  run  in  as  required.  With  good 
materials  no  trace  of  a  mirror  is  obtained  within  half 
an  hour.  Great  care  must  be  taken  that  when  additions 
of  acid  are  made  to  the  zinc  no  bubble  of  air  is  in- 
troduced, since  in  presence  of  air  the  arsenic  mirror 
may  become  black  and  unevenly  distributed,  whilst 
it  is  brown  when  the  experiment  has  been  properly 
conducted. 

Shouid  the  blank  experiment  not  be  satisfactory 
it  must  be  ascertained  by  changing  the  materials 
methodically,  whether  the  fault  lies  with  the  acid,, 
zinc,  other  materials,  or  with  the  apparatus. 

Preparation  of  Standard  Mirrors. — When  a  satis- 
factory blank  experiment  has  been  obtained  a  series 
of  standard  mirrors  must  be  prepared  under  the  fol- 
lowing conditions:  — 

A  hydrochloric  acid  solution  of  arsenious  oxide, 
containing  in  each  cubic  centimetre  0-001  milligramme 
As^Og,  is  prepared  by  diluting  a  stronger  solution 
with  distilled  water.  Two  c.c.  of  this  solution  (equal 
to  0"002  milligramme  of  arsenious  oxide)  are  intro- 
duced into  the  apparatus,  a  new  tube  having  beert 
joined  to  the  drying  tube.  If  the  zinc  is  sensitive, 
a  distinct  brown  mirror  is  obtained  after  twenty 
minutes.  It  is  important  to  note  that  some  "  pure " 
zinc  is,  from  a  cause  at  present  unknown,  not  sufii- 
ciently  sensitive  ;  that  is  to  say,  the  addition  of  minute 
quantities  of  arseiiic  produces  no  mirror.  The  por- 
tion of  the  tube  containing  the  mirror  should  be  sealed 
off  while  still  filled  with,  hydrogen  ;  in  contact  with  air 
the  mirrors  gradually  fade.  Mirrors  are  now  similarly 
made  with  0-004,  0-006,  0-008,  and  O'Ol  milligramme 
of  arsenious  oxide.  With  a  little  practice  it  is  easy 
to  obtain  the  deposits  of  arsenic  neatly  and  equally 
distributed.    The  standard  mirrors,  properly  marked, 


*  Mr.  Ling  also  acted  as  secretary. 

t  Mr.  A.  H.  Allen  holds  it  to  be  essential,  both  for  a  regular  evolntion  of  liydrogen  and  for  the  forination  of 
uniformly  deposited  brown-coloured  mirrors,  that  the  zinc  should  contain  a  trace  of  iron 

t  A  diagram  of  a  suitable  form  of  apparatus  is  given  in  "  The  Analyst,"  February,  1902 
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are  mounted  on  a  white  card  or  porcelain  slij).  It  is 
to  be  understood  that  the  first  stage  of  every  test  must 
be  a  blank  of  at  least  twenty  minutes. 

Hydrochloric  arid  is  somewhat  more  sensitive  than 
sulphuric  acid — that  is  to  say,  it  gives  rather  denser 
mirrors  with  minute  quantities  of  arsenic.  If,  for  one 
reason  or  another,  sulphuric  acid  is  jjreferred  by  the 
operator,  he  must  make  a  set  of  standard  mirrors  with 
sulphuric  ticid,  and  use  these  for  comparison. 
Orr/anic  materials,  such  as  beer,  yeast,  etc.,  cau- 
ot  be  tested,  when  sulphuric  acid  is  used,  without 
destruction  of  the  organic  matter,  whilst,  as  a  ruls, 
they  can.  be  directly  tested  with  hydrochloric  acii. 
Bowever,  many  materials  are  met  with  in  which  it  is 
preferable  to  destroy  the  organic  matter. 

Peocbduke  withottt  Destruction  or  Oroanic  Mattei;. 

The  apparatus  is  started,  and  a  blank  experiment 
allowed  to  go  on  for  twenty  minutes.    If  no  trace 
)f  a  deposit  is  obtained,  10  c.c.  of  the  liquid  to  be 
ested  and  about  10  c.c.  of  hydrochloric  acid  aie  put 
nto  the  funnel,  and  slowly  introduced  into  the  bottle 
vithout    air-bubbles.      Some    materials    (beers,  for 
example)  are  apt  to  froth,  henoe  the  necessity  for  slow 
ntruductioii.     If  after  about  ten  minutes  no  mirror 
ippears,  another  10  c.c.  of  the  liquid,  with  10  c.<;. 
f  hydrochloric  acid,  are  added,   and  the  experiment 
ontinued  for  fifteen  to  twenty  minutes,  acid  being 
om  time  to  time  added  as  may  appear  necessary. 
Malt. — Fifty  grammes  of  the  malt  are  placed  in  a 
lOO  c.c.  separator  funnel  furnished  with  a  stopcock  ; 
lO  c.c.   of  hydrochloric  acid,   prepared  as  described, 
,nd  50  c.c.  of  water  are  warmed  to  about  50°  C,  and 
oured  on  the  malt.    The  whole  is  then  allowed  to 
igest  for  fifteen   to   twenty  minutes,   with  frequent 
gitation,  and  the  acid  then  allowed  to  run  off  by 
e  stopcock.    About  60  c.c.  of  the  acid  liquor  is  thus 
|btained,  of  which  every  20  c.c.  contains  the  arsenic 
om  10  grammes  of  the  malt. 

Haps. — Twenty  grammes  of  hops  are  digested  with 
DO  c.c.  of  dilute  hydrochloric  acid  (one  volume  of  the 
urified  acid  to  one  volume  of  water)  at  about  50°  C. 
)r  half  an  hour,  50  c.c.  of  the  strained-off  liquid  being 
sed  for  the  test. 

Sugar  and  other  brewing  niatcHals  are  dissolved  in 
ater,  10  c.c.  of  acid  added,  and  the  solution  tested 
irect,  operating  upon  from  10  to  20  grammes  of  ma- 
1  ial. 

Destkuctiox  of  Organic  Matter. 

(a)  Acid   Method. — ^Ten  grammes  of  the  substance 
e  placed  in  a  Sg-inch  porcelain  crucible,  and  covered 
th  pure  redistilled  nitric  acid  (about  10  to  15  c.c). 
e  whole  is  then   heated  on  a  sand-bath  until  the 
olution  of  brown  fumes  ceases.    Three  c.c.  of  con- 
ntrated  arsenic-free  sulphuric  acid  are  then  added, 
d  the  heating  continued  till  the  mass  just  begins 
char,   when  a  further  quantity  of  6  c.c.  of  nitric 
id  is  added.    The  heating  is  now  continued  till  all 
acid  is  expelled,  leaving  in  the  crucible  a  black, 
arly  dry,  charred  mass.    The  crucible  is  about  half 
led  with  water  and  a  few  c.c.  of  .hydrochloric  acid, 
of  dilute  sulphuric  acid,  run  in  (according  as  the 
e  or  the  other  is  to  be  used  in  the  Marsh  appara- 
),  the   whole  being  allowed   to  extract  for  about 
f  an  hour  on  a  water-bath.    It  is  then  filtered  into 
jorcelain  basin,  the  charred  mass  washed  with  hot 
ter,   and  the  filtrate  concentrated  down  to  about 
c.c,  which  is  allowed  to  cool,  and  is  then  ready 
the  test.    It  is  essential  that  the  mass  should  be 
roughly  charred,  and  that  the  solution,  when  fil- 
ed, should  be  colourless. 

[n  th©  case  of  beer,  10  to  20  c.c.  are  evaporated  to 
ne-ss  on  a  water-bath,  and  the  residue  oxidized  as 
ve  stated. 

lops. — 10  c.c.  of  pure  nitric  aoid  and  5  c.c.  of 
re  concentrated  sulphuric  acid  are  mixed  in  a  Z^- 
\h  porcelain  crucible,  and  the  hops  are  then  added 
small  portions  at  a  time,  each  quantity  being 
kroughly  disintegrated  by  pressure  under  the  acid 
fh  a  glass  rod,  a  further  quantity  of  5  c.c.  of  nitric 
being  added  when  about  half  the  hops  have  been 


thus  introduced.  The  crucible  with  its  contents  if 
then  cautiously  warmed  so  as  to  avoid  frothing  over. 
When  the  evolution  of  dense  red  fumes  ceases  the 
heating  is  increased,  and  the  acids  are  evaporated 
on  a  sand-bath,  and  the  dry  charred  mass  extracted 
with  dilute  acid,  filtered,  concentrated,  and  intro- 
duced into  the  Marsh  apparatus  in  the  ordinary  way. 
It  may  be  noted  that  with  many  English  hops  of  re- 
latively fine  texture  the  addition  of  the  second  quan- 
tity of  nitric  acid  above  recommended  is  unneces- 
sary. 

When,  owing  to  the  presence  of  larger  quantities  of 
arsenic,  smaller  amounts  of  substance — e.g.,  0*5 
gramme  to  2  grammes — are  taken,  the  quantities  of 
acids  recommended  above  may,  of  course,  be  reduced. 

(b)  Basic  Method. — The  materials  are  mixed  with, 
pure  lime  or  magnesia  (1  gramme  for  20  c.c.  of  beer), 
dried  and  incinerated.  For  sugars  or  other  solid 
materials  about  half  their  weight  of  base  is  employed. 
The  ash  is  dissolved  in  hydrochloric  acid,  and  the 
solution  tested.  This  method  is  not  recommended  for 
hops. 

Of  coal  or  other  fuel,  after  careful  sampling,  two 
portions  of  1  gramme  each  are  weighed.  One  portion 
is  incinerated  in  a  platinum  dish  in  a  muffle,  and  the 
hydrochloric  acid  extract  ■•>f  the  ash  tested  for  "  non- 
volatile arsenic."  The  other  is  intimately  mixed 
with  1  gramme  of  lime  or  magnesia  and  also  incine- 
rated. The  hydrochloric  acid  extract  of  the  latter 
gives  the  "  total  arsenic,"  the  difiierence  between  the 
two  determinations  being  the  "volatile  arsenic."  It 
n;ay  in  some  cases  be  found  that  the  above-mentioned 
quantity  of  fuel  gives  a  mirror  too  dense  to  be  mea 
sured.  When  this  is  the  case  the  hydrochloric  acid 
extract  is  diluted  to  a  determinate  volume  and  an 
aliquot  portion  taken. 

Sulphites. — The  sulphurous  acid  must  be  oxidized 
by  bromine,  the  excess  of  the  latter  being  removed  by 
heating. 

The  committee  have  convinced  themselves  that 
arsenic  in  both  states  of  oxidation  can  be  detected 
and  estimated  by  the  procedure  described. 

As  an  additional  precaution  a  fresh  tube  should 
always  be  substituted  for  that  containing  the  mirror, 
and  the  experiment  continued  for  a  further  period  of 
15  minutes.  Should  a  second  mirror  be  formc.l.  the 
quantity  of  arsenic  witli  which  it  corresponds  is  to  be 
added  to  that  shown  by  the  first. 

It  must  be  understood  that  the  tests  are  only  ap- 
proximate, and  that  mirrors  corresponding  with  less 
than  0'003  milligramme  of  arsenious  oxide  in  the 
quantity  of  materials  taken  canrot  be  safely  relied 
upon.  When  a  mirror  has  been  obtained,  a  duplicate 
test  should  always  be  made  to  preclude  error  by  acci- 
ueiitai  contamination. 

The  proof  that  the  mirrors  are  arsenical  is  obtained 
as  f(dlows  : — The  narrow  portion  of  the  tube  containing 
the  mirror  (which  should  not  be  denser  than  that  pro- 
duced by  O'Ol  milligramme  of  arsenious  oxide)  is  cut 
off,  the  hydrogen  replaced  by  air,  and  the  ends  sealed 
up.  The  tube,  held  in  the  tongs,  is  then  heated  by  draw- 
ing it  rej^eatedly  through  the  fiame  of  a  Bunsen  lamp 
until  the  mirror  has  disappeared.  On  cooling;,  minute 
crystals  of  arsenious  oxide  deposit,  tlie  sparkling  of 
which  can  be  seen  with  the  naked  eye,  if  the  tube  be 
held  before  a  luminous  flame,  and  which  can  be 
readily  identified  under  the  microscope  by  their 
crystalline  form. 

This  test,  as  reconiaiended,  is  one  of  isuch  extreme  de- 
licacy, that  with  quantities  of  20  grammes  (or  20  c.c.) 
it  will  give  an  indication  of  the  presence  of  0'000015 
per  cenr.  (or  one  part  m  7.000,000)  of  arsenious  oxide 
This  would  represent  witli  solids  ,  ,y'fjjj  grain  per  pound 
with  li(|uid.s  grain  i)er  gallon.  Jt  must  be  under- 
stood that  the  committee  do  not  suggest  any  limits  for 
traces  of  arsenic  which  may  be  regarded  as  negligi- 
ble ;  but  they  desire  to  express  the  OT)inion  that  limits 
should  offici;illy  be  fixed  by  the  Royai  Commission  or 
otherwise.  This  could  be  easily  effected  by  prescrib 
ing  the  amounts  of  solids  aiwl  liquids  respectively  to 
be  taken  for  the  test,  and  the  minimum  mirror  to  be 
recofcnised. 
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KEPORT  OF  THE  INLAND  REVENUE  DEPARTMENTAL 

COMMITTEE. 


Handed  in  by  Sir  Henet  Primrose,  April  3,  1903. 


•RWT.mT  OF  THE  COMMITTEE  Ari'OINTED  BY  THE  COMMISSIONERS  OF  INLAND  REVENUE 
T.,  ^PFOTFY  THF  INGREDIENTS  OF  BEER,  AND  THE  MA'raRIALS  USED  IN  THEIR  PU^- 
P  \  P  ATTON  WHICH  ARE  LIABLE  TO  BE  CONTAMINATED  BY  ARSENIC,  AND  TO  PEESClilBE 
TESTS  BY  WHICH  THEIR  FREEDOM  FROM  ARSENIC  ^TAY  BE  ASCERTAINED. 


To  the  Honourable  the  Commissioners  of  Inland 
Revenue. 

Gentlemen,— Tlie  Committee  charged  by  the  Board  of 
Inland  Revenue— m  conformity  with  the  recommenda- 
tion of  the  Royal  Commission  appointed  to  inquire  into 
Arsenical  Poisoning  from  the  consumption  of  Beer— 
to  specify  in  detail  individual  ingredients  of  beer  wlucli 
are  liable  from  their  origin  or  mode  of  preparation  to 
be  contaminated  by  arsenic,  and  to  prescribe  for  sush 
ingredients  and  for  the  ilifferent  materials  used  m 
their  preparation  adequate  tests  which  should  ensure 
their  freedom  from  arsenic,  beg  to  report  as  follows  :  ~ 

Gluci^se  and  invert  sugar  are  ingredients  of  beer, 
and  it  has  been  establishe  I  that  these  sugars  may  ba- 
come  contaminated  by  arsenic  if  mineral  acids  con- 
taining arsenic  have  been  used  in  their  preparation. 

"Priming"  and  caramel,  if  made  from  such  con- 
taminated sugars,  may  also  be  contaminated  by  arsenic. 
Other  ingredients  used  by  the  brewer,  if  made  by  the 
agency  of  impure  sulphuric  or  hydrochloric  acid,  may 
likewise  become  contaminated  by  arsenic. 

It  has  been  further  established  that  malt  may  be- 
come contaminated  by  arsenic  if  the  fuel  used  m  its 
preparation  contains  arsenic. 

Hops  are  also  liable  to  contain  arsenic  if  they  have, 
been  sprayed  with  arsenical  preparations,  or  if  they 
have  been  "sulphured"  with  impure  sulphur,  or  if 
the  fuel  used  in  drying  them  is  arsenical. 

In  an  appendix  to  this  report  we  specify  m  detail 
(1)  the  individual  ingredients  of  beer  which  are  liable 
from  their  origin  or  mode  of  preparation  to  be  con- 
taminated by  arsenic;  (2)  the  materials  used  in  the 
preparation  of  such  ingredients  which  are  liable  to 
contain  arsenic. 

Broadly  speaking,  all  the  ingredients  of  beer  liable 
to  contain  arsenic  are  conqirised  under  the  mam  groups 
of  (1)  malt ;  (2)  malt  substitutes  (prepared  sugar, 
caramel,  and  malt  extract) ;  (3)  hops  and  hop  substi- 
tutes ;  (4)  yeast  and  yeast  foods  ;  (5)  chemicals  em- 
ployed as  cleaning  and  preservative  agents;  and  (6) 

finings.  i:  .1  • 

The  materials  used  in  tiie  preparation  ot  the  ingre- 
dients of  beer  which  are  liable  to  contain  arsenic  are, 
as  already  stated,  mainly  the  common  mineral  acids, 
and  especially  sulphuric  acid  and  hydrochloric  acid, 
sulphur,  and  fuel. 

All  the  evidence  we  have  been  able  to  collect  appears 
to  indicate  that  the  arsenic  which  may  be  present  m 
the  ingredients  of  beer  is  in  the  form  of  the  oxides  of 
arsenic,  either  free  or  combined.  A  study  of  the  be- 
haviour of  solutions  derived  from  these  ingredients  as 
regards  their  deportment  towards  chemical  re-agents 
serves  to  substantiate  this  conclusion. 

The  task  entrusted  to  the  Committee  was  to  pre 
scribe  tests  whereby  arsenic,  if  present,  might  b=> 
readily  and  certainly  detected,  and,  if  necessary,  its 
amount  determined,  in  any  of  the  members  of  these 
groups  of  substances. 

Although  the  recommendation  of  the  Royal  Commis 
sion  abrive  referred  to  makes  no  explicit  reference  to 
a  test  for  arsenic  in  beer,  as  distinguished  from  its 
ingredients  and  the  materials  which  may  have  been 
used  in  their  preparation,  we  have  considereil  that  the 
question  of  the  application  of  such  a  test  to  beer  might 
be  regarded  as  coming  within  the  terms  of  cur  refer 

We  have,  therefore,  given  attention  to  the  meth'^'-l  = 
of  detecting  the  presence  and  determining  the  amounts 
of  arsenii-:  m  (1)  malt ;  (2)  malt  substitutes  ;  (3)  wort ; 
(4)  hops  and  hop  substitutes  ;  (5)  beer ;  (6)  yeast  and 
yeast  foods  ;  (7)  chemicals  ;  (8)  finings  ;  (9)  fuel. 

Of  the  various  methods  which  have  been  suggested 
frcm  time  to  time  for  the  detection  and  estimation  of 
the  relatively  small  quantities  of  arsenic  which  may 
be  present  in  beer  and  the  ingredients  of  beer,  or  in 


the  materials  which  may  be  used  in  their  preparation, 
we  are  of  opinion  that  those  methods  which  depend  upon 
the  conversion  of  the  arsenic  into  arseniuretted  hy- 
drogen, and  the  subsequent  deposition  of  the 
arsenic  in  the  elementary  form  by  heating  the  gas,  are, 
on  the  whole,  to  be  preferred. 

The  arseniuretted  hydrogen  may  be  formed  in  prac- 
tice by  the  action  of  so-called  "  nascent "  hydrogen 
upon  the  arsenic  present.  The  hydrogen  may  be 
evolved  either  electrolytically  or  through  the  agency 
of  dilute  hydrochloric  acid  upon  zinc  admixed  with  or 
containing  such  an  amount  of  copper  or  other  suitable 
metal  as  to  give  rise  to  a  sufficiently  rapid  evolution 
of  the  gas. 

The  amount  of  the  arsenic  deposited  by  heating  the 
arseniuretted  hydrogen  so  formed  is  then  determined 
by  comparison  with  deposits  obtaine<l  in  precisely  the 
same  manner  from  wort,  beer,  malt  extracts,  sugar 
solutions,  etc..  containing  known  quantities  of  arsenic. 


L— ELECTROLYTIC  METHOD. 

An  electrolytic  method  for  detecting  arsenic  appears  to- 
have  been  first  suggested  by  the  late  Professor  Bloxam, 
of  King's  College  (Quarterly  Journal  of  Chemical 
Society,  Vol.  XIII.,  1861,  pp.  12  and  338),  but  in  its 
original  form  it  had  several  disadvantages  which  have 
prevented  it  from  being  generally  adopted  by  chemists. 
Modifications  of  it  have  been  made  by  Mr.  Trotman^ 
Mr.  Be  van,  and  others.  The  process  has  been  care- 
fully investigated  in  the  Government  Laboratory,  and 
in  the  form  now  described  it  is  easy  of  application, 
and  is  capable  of  giving  trustworthy  results  with  a  com- 
paratively small  expenditure  of  time  and  trouble. 

The  apparatus  employed  in  the  electrolytic  method 
is  seen  in  plan  and  elevation  in  Figures  1  to  4,  drawrt 
to  scale. 

It  consists  of  the  following  parts  :  — 

1.  A  glass  vessel  A,  provided  with  a  ground  glass 

stopper  and  connections  B,  and  calciun^ 
chloride  drying  tube  C. 

2.  A  porous  cell  D. 

3.  A  glass  vessel  E. 

4.  A  cooling  vessel  F. 

5.  A  hard  glass  constricted  tube  G. 

6.  A  small  Bunsen  burner  H. 

The  glass  vessel  A  forms  with  the  porous  vessel  D  the 
inner  ceil  for  the  cjithode  where  the  hydrogen  and 
arseniuretted  hydrogen  are  produced  on  pasBing  the 
electric  current.  The  vessel  A  is  open  at  the  bottom,  and 
fitted  at  the  top  with  the  ground  glass  stopper  B,, 
through  which  is  passed  to  a  point  just  below  the  neck 
of  the  vessel  the  stem  of  the  tapped  funnel.  The  glajss 
stepper  also  carries  the  gas  exit  tube  on  which  is  a.  bulb. 
The  tube  is  bent  as  .shown  in  the  drawing,  and  is  con- 
nected by  grinding  with  tin*  drying  tube  C.  Through 
the  glass  cap  is  fused  a  stout  platinum  wire  for  making 
the  connection  on  the  outside  vtdth  the  current,  and 
within  the  vessel  with  the  electrode. 

The  inner  electrode,  forming  the  cathode,  is  of  sheet 
platinum  and  oone-shapeid,  with  .several  perforations. 
I^  i.s  suspended  from,  a  hook  made  on  the  end  of  the  wire 
passing  through  the  glass  s-topper,  and  is  adjusted  so 
that  when  the  stopper  is  inserted  in  the  vessel  the  lower 
edge  of  the  electrode  is  1  mm.  above  the  bottom  of  the 
vessel  A.  It  is  then  securely  attached  to  the  wire  bj 
closing  the  hook. 

Tlie  porous  vessel  D  is  larger  by  3  to  3mm.  in  diameter 
and  in  depth  than  the  cylindrical  portion  of  the  glass 
vessel  A.  As  seen  in  the  figure,  A  rests  by  means  of  ita 
bulged-out  shoulder  upon  the  upper  edge  of  D.  The 
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porous  vessel  is  of  unglazed  highly  silic-ioiis  ware — of  the 
composition  employed  for  the  well-known  bisciiit  filters, 
first  made  by  Dr.  Pukal — and  is  from  1  to  I  S  mm.  in 
thickness. 

The  cell  for  the  anode  consists  of  the  stout  vessel  E 
upon  the  flat  botiom  of  which  the  porous  vesjiel  D, 
containing  the  glas.>  vessel  A,  stands.  The  anode  con- 
sists of  a  band  of  platinum  2  om,  broad  passing  loasely 
round  the  porous  cell,  and  connected  with  the  current 
by  means  of  a  stout  platinum  wire.  The  liquid  in  the- 
vessel  E  should  be  kept  below  50°C. ,  and  the  ves.sel  E  iri 
therefore  placed  in  a  larger  dish  F  containing  cokl 
water. 

Till'  drying  tube  C  is  packed  as  follows: — A  plug  of 
cotton  wool  is  first  inserted,  and  then  pur©  granulated 
anhydrous  calcium  chloride,*  in  pieces  a.bout  the  size  of 
small  shot  or  malt  grains,  for  a  length  of  5  cm.  Another 
loose  plug  of  cotton  wool  is  placed  upon  the  calcium 
chloride,  followed  by  a  roll  of  lead  acetat*  paper.  This 
is  prepared  by  soaking  filter  paper  in  a  cold  saturated 
solution  of  lead  acetate:  and  then  drying  the  paper  in  air. 
The  paper  is  cut  into  strips  about  1  cm.  broad,  and 
rolled  into  a  coii  fitting  loosely  in  the  tube.  A  small 
spiral  coil  of  lead  acetate  paper  is  also  placed  within  the 
enlarged  end  of  the  exit  tube  to  which  the  calcium 
chloride  tube  is  attached. 

To  the  other  end  of  the  drying  tube  there  is  fixed  by 
means  of  a  short  piece  of  unvidcaiiised  rubber  tubing  the 
hard  glass  constricted  tube  in  which  the  arsenic  is  to  be 
deposited.  The  ends  of  the  di^'ing  tube  and  the  hard 
glass  tube  should  be  in  close  contact  beneath  the  rubbiT. 
To  make  one  of  these  tubes  a  piece  of  Jena  glass  tubing 
having  an  external  diameter  of  5  mm.  and  an  internal 
diameter  of  3'5  nun.  i.s  cleaned  by  successive  treatment 
with  acid,  water,  and  alcohol,  and  dried.  It  is  then 
held  in  the  blow-pipe  flame,  so  that  a  portion  of  the  tube 
about  2  cm.  in  length  and  5  cm.  from  the  end  of  the 
tube  is  thoroughly  softened,  when  the  heated  portion  is 
diawn  out  to  a  length  of  7  to  8  cm.,  and  having  at  a 
distance  of  1  cm.  from  the  shoulder  of  the  tube  an 
exteriLal  diameter  of  2  mm.— a  size  which  should  be 
maintained  as  nearly  as  possible  throtighout  the  length 
of  the  constricted  part.  The  ttibe  is  cut  off  near  the 
end  of  the  drawn-out  portion,  the  last  1  cm.  of  which  is 
turned  up  at  right  angles.  The  hard  glass  tuW  is  sup- 
ported in  a  horizontal  position  when  attached  to  the 
drying  tube  of  the  apparatus,  by  resting  in  the  slots  on 
the  upper  edge  of  the  cone  which  surrounds  the  flame 
ol  the  small  Bunsen  burner.  A  piece  of  platinum  gauzn 
about  2  om.  square  is  wrapped  round  the  hard  glass  tube 
at  the  point  where  it  is  to  be  heated  by  the  Bunsen 
flame. 

The  small  Bunsen  burner  has  a  circular  base  12  mm. 
high,  and  its  tube  is  6  cm.  in  height,  and  5  mm.  in 
internal  diameter.  The  upper  portion  of  the  tube  is 
tlireiaded,  and  carries  a  gallery  upon  which  rests  a 
copper  cone.  The  upper  edge  of  the  cone  contains  two 
slots  to  receive  the  hard  glass  tube. 

The  apparattLS,  when  worked  in  the  manner  to  be 
described,  has  an  apparent  resistance  of  1'4  ohms,  the 
potential  difference  between  the  ends  of  the  wires  of  the 
polp«  being  7  volts  with  a  current  of  5  amperes.  This 
strength  of  current  gives  about  40  cb.c.  of  hydrogen  in  a 
minute,  which  furnishes  a  steady  flame  about  2  mm.  in 
height,  and  is  the  strength  of  current  recommended  to 
be  used  for  the  purposes  of  the  test.  To  effect  the  re- 
duction of  the  intensity  of  the  main  laboratory  supplv, 
which  is  the  most  convenient  source  of  the  current,  a 
rheostat  of  incandescent  lamps  may  be  employed.  The 
lamps  are  arranged  parallel  with  each  other,  but  in 
series  with  the  apparatus,  and  according  to  the  current 
desired,  lamps  of  different  candle  power  may  be  in- 
serted.   An  ampere  meter  is  included  in  the  circuit. 

The  apparatus  may  be  arranged  for  the  simultaneous 
execution  of  a  number  of  tests.  By  .stiitahle  construction 
on  the  charging  board,  the  electric  current  pasises 
through  tbe  solutions  arranged  in  series,  and  any  of  these 
may  be  brought  into  or  cut  out  of  the  circuit  as  desired. 
The  current  is  brought  to  the  required  strength — 4-5  to  5 
air.peras — by  the  introduction  in  the  rheostat  of  lamps 
of  the  requisite  power  aeoording  to  the  ntimber  of  tests 
to  be  carried  out  simultaneously.  A  diagram  ilhistra.t- 
irig  the  method  employed  for  this  pui-pose  is  shown  in 
Eig.  5. 


The  sulphuric  acid  solution  employed  in  the  apparatus  Appendix  21. 

is  prepared  by  mixing  one  volume  of  pure  concentrated   

sulphuric  acid  with  seven  volumes  of  water.  It  must,  of 
crurse,  be  tested  to  ascertain  its  freedom  from  arsemic 
before  it  is  used. 

Certain  of  the  solutions  to  be  tested  are  very  liable  to 
.^loth  when  introduced  into  the  apparatus.  This  incon- 
venience may  be  obviated  by  adding  one  or  two  cubic 
oentimetres  of  rectified  amyl  alcohol  (b.p.  128° — 132°0.) 
to  the  acidulated  liquid  undergoing  electrolysis. 

Before  describing  the  application  of  the  test,  it  will  be 
convenient  to  give  in  detail  the  methods  to  be  followed 
in  preparing  tJie  extracts  or  solutions  of  the  various  sub- 
stances in  stich  a  form  and  in  such  an  amount  as  to 
render  them  suitable  for  testing. 

(1.)  Malt. — Unground  malt  may  readily  be  examined 
f'jr  arsenic  by  washing  the  malt  with  warm  ddute  acid, 
and  testing  the  acid  extract;  but  this  metliod  is  in- 
convenient in  the  case  of  a  ground  or  crushed  malt,  as 
there  are  difficulties  in  obtaining  a  suitable  extract.  A 
ground  malt  is  therefore  incinerated  in  presence  of  lime 
and  magnesia,  and  the  solution  of  the  ash  tested.  Direct 
experiment  has  shown  tha,t  deposits  of  arsenic  obtained 
after  treatment  of  an  unground  malt  with  dilute  acid  are 
equal  in  intensity  to  those  obtained  by  the  basic  rrielhod 
of  treatment  of  the  same  malt.  The  two  methods  are  as 
follows  :  — 

Basic  Method  for  Ground  Malt. — 10  grams  of  the 
gituud  malt  are  transferred  to  a  porcelain,  or  preferably 
a  platinum,  dish  about  3in.  in  diameter,  30  cb.c.  of 
arsenic-free  lime  water!  are  added,  and  the  dish  heated 
ever  a  small  Bunsen  flame  for  a  few  minutes.  .\bO'Ut  0  5 
gram  of  arsenio-frce  magnesia  or  lime  is  then  added, 
and  thorouglily  mixed  with  the  contents  of  the  dish,  the 
heating  of  which  is  continued  until  the  organic  matter 
is  completely  charred.  The  dish  is  then  placed  in  a 
muffle  furnace,  or  over  a  low  Bunsen  flame,  and  heated 
at  a  dull  red  heat  until  practically  all  the  carbon  is 
burnt  off.  When  cold  the  ash  i-  moistened  with  water, 
and  20  cb.c.  of  the  dilute^  sulpliuric  acid  added.  Tlie 
dish  is  wanned,  and  the  contencs  trajisferred  to  a.  Aok. 
flask.  About  half  a  gram  of  potassium  met  a  bisulphite 
is  added,  and  the  solution  boiled  until  free  from  sul- 
phurous acid.  After  cooling,  tlie  solution  is  ready  to  be 
tested. 

Acid  Metliod  for  Unground  Malt. — 40  grams  of 
malt  are  transferred  to  a  wide-mouthed  stoppered  bottle. 
40  cb.c.  of  the  dilute  sulphuric  acid,  and  60  cb.c.  of 
water,  are  mixed  together,  raised  to  a  temperature  of 
50°  C,  and  added  to  the  malt.  The  bottle  is  shaken 
at  intervals  during  20  minutes,  and  the  liquid  potu-ed 
off.  Twenty-five  cb.c,  representing  10  grams  of  malt, 
are  transferred  to  a  small  flask,  half  a  .i,'ram  of 
potassium  metabisulphite  added,  and  the  soluLion 
boiled  until  free  from  sulphurous  acid.  Wheit  cold  the 
solution  is  used  for  the  test. 

(2)  Malt  Substitutes  (Glucose,  Invert  Sugar, 
Caramel,  etc.). — Five  grams  are  weighed  in  a  small 
flask,  and  dissolved  in  20  cb.c.  of  water.  Half  a  gram 
of  potassium  metabisulphite  and  5  cb.c.  of  the  dilute 
sulphuric  acid  are  then  added  and  the  solution  boiled 
until  free  from  sulphurous  acid.  "When  cold  it  is  ready 
for  adding  to  the  electrolytic  ap^Daratus. 

(3.)  Wort. — Direct  experiments  have  shown  that  when 
using  the  electrolytic  apparatus  it  is  unnecessary  to 
destroy  the  organic  matter  of  the  wort.  All  the  arsenic 
which  may  be  present  is  evolved  as  arseniuretted 
hydrogen. 

For  the  test,  25  cb.c.  of  the  wort  are  placed  in  a  small 
flask,  half  a  gram  of  potassium  metabisulphite  and 
5  cb.c.  of  the  dilute  sulphuric  acid  are  added,  and  the 
solution  boiled  until  free  from  sulphurous  acid.  When 
cold  the  solution  is  used  for  the  test. 

(4)  Hops  and  Hop  Substitutes. — Five  grams  of  the 
substance,  ground  if  necessary  in  a  mortar,  are  placed 
in  a  platinum  dish  treated  with  lime  and  masrnesia  and 
incinerated,  and  the  examination  for  arseiiic  carried 
oiit  in  the  same  manner  as  described  in  connection 
with  ground  malt. 

(5)  Beer.— Direct  experiments  have  snown  that  wh>n 
the  electrolytic  apparatus  is  used  it  is  unnecessai-j  co 


*  Where  a  series  of  experim^nf:  i«  carried  out  with  the  sane  apparatus,  the  calcium  chloride  should  be  renewed  fron, 
time  to  time,  say,  after  three  or  four  exiienments.  '"nuc  bjiuuiu  ue  renewea  ironi 

t  The  lime  water  lime  magnesia  and  potassium  metabisulphite  are  teste,l  as  to  their  freedom  from  arsFrdr  hv  th. 
ii;ethod  de.scnbed  under  "  Chemicals.  nee-iorn  nom  arsenic  by  the 
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  which  may  be   present  is  evolved   as  arseniuretted 

hydrogen. 

Twenty-five  cb.c.  of  beer  are  placed  in  a  small  flask, 
half  a  grain  of  potassium  metabisulphite  and  5  cb.c. 
of  dilute  sulphuric  acid  added,  and  the  solution  boiled 
until  free  from  sulphuroiis  acid.  The  cold  solution  is 
used  for  the  test. 

(6)  Yeast  and  Yeast  Foods. — Five  grams  are  intro- 
duced into  a  flask  and  gently  warmed  with  20  cb.c.  of 
water.  Half  a  gram  of  potassium  metabisulphite  and 
5  cb.c.  of  dilute  sulphuric  acid  are  then  added  and  the 
contents  of  the  flask  boiled  until  free  from  sulphurous 
acid.    The  cold  solution  is  used  for  the  test. 

Of  liquid  yeast  foods  25  cb.c.  are  taken,  and  the  solu- 
tion boiled,  after  the  addition  of  potassium  metabisul- 
phite and  sulphuric  acid,  until  free  from  sulphurous 
acid. 

(7)  Chemicals  :  — 

(o)  Sulpliites. — Of  solid  sulphites  1  gram  is  dissolved 
in  25  cb.c.  of  water  in  a  small  flask.  Five  cb.c. 
of  dilute  sulphuric  acid  are  added  and  the 
solution  boiled  until  free  from  sulijhurous  acid. 
The  cold  solution  is  used  for  the  test. 

Of  solutions  of  sulphites  25  cb.c.  are  taken 
and  boiled  in  like  manner  after  the  addition  of 
5  cb.c.  of  dilute  sulphuric  acid.  The  liquid 
is  tested  by  the  addition  of  a  little  more  sul- 
phuric acid  to  ascertain  if  the  whole  of  the 
suljjhite  has  been  decomposed. 

(&)  Acids. — Sulphuric  Acid. — Five  cb.c.  are  diluted 
with  20  cb.c.  of  water,  half  a  gram  of  potassium 
metabisulphite  added,  and  the  solution  boiled 
to  expel  sulphui'ous  acid.  When  cold  the  solu- 
tion is  used  for  the  test. 
Hydrochloric  Acid. — Five  cb.c.  are  placed  in  a  por- 
celain dish,  and  diluted  with  about  5  cb.c.  of 
water.  Five  cb.c.  of  pure  nitric  acid  (Si5. 
Gr.  1"4)  and  2  cb.c.  of  pure  concentrated  sul- 
phuric acid  are  then  added,  the  dish  placed  on 
a  sandbath,  and  the  liquid  evaporated  until 
the  sulphuric  acid  fumes.  The  dish  is  re- 
moved, and  when  cold  about  20  cb.c.  of  water 
and  half  a  gram  of  potassium  metabisulphite 
added.  The  solution  is  transferred  to  a  flask 
and  heated  until  free  from  sulphurous  acid, 
and  then  tested. 

<(  )  Sulphur. — Ten  grams  are  taken,  and  the  examina- 
tion for  arsenic  carried  out  in  the  manner 
described  under  Fuel  (see  below).  Owing  to 
the  readiness  with  which  sulphur  sublimes, 
the  temperature  to  which  the  hard  glass  tube  is 
heated  should  be  as  low  as  possible  consistent 
with  the  burning  of  the  sulphur,  and  the  empty 
portion  of  the  hard  glass  tube,  next  to  the  bent 
and  drawn  out  end,  should  not  be  heated  until 
the  sulphur  in  the  other  part  of  the  tube  has 
been  burnt.  The  liquid  in  the  absorption  tube 
is  boiled  to  expel  sulphurous  acid,  and  any 
sulphur  or  other  solid  substance  which  may 
have  passed  into  the  absorption  tube  in  the 
process  of  combustion  is  rendered  soluble  and 
in  suitable  condition  for  addition  to  the  electro- 
lytic apparatits  by  the  method  described  for 
treating  the  ash  of  fuel. 

{d)  Other  Chemicals. — Of  solids  1  gram  is  taken  and 
dissolved  in  25  cb.c.  of  water.  Of  liquids 
25  cb.c.  are  taken.  In  either  case,  if  the  solu- 
tion is  alkaline  it  must  be  neutralised  by  the 
addition  of  dilute  sulphuric  acid.  To  the 
neutral  liquid  half  a  gram  of  potassium  meta- 
bisulphite and  5  cb.c.  of  dilute  sulphuric  acid 
are  added,  and  the  solution  boiled  until  free 
from  sulphurous  acid.  The  cold  solution  is 
used  for  the  test. 

(8)  Finings. — Five  grams  are  weighed  out  in  a  flask. 
20  cb.c.  of  water  added,  and  gently  warmed  to  eft'ect 
solution.  If  sulphurous  acid  or  a  sulphite  is  present, 
5  cb.c.  of  the  dilute  sulphuric  acid  are  added,  and  the 
solution  boiled  until  free  from  sulphurous  acid. 

If  no  sulphurous  acid  is  present  in  the  finings,  half 
a  grajn  of  potassium  metabisulphite  is  added  to  the 
solution  prepared  as  above,  together  with  5  cb.c.  of  the 
dilute  sulphuric  acid,  and  the  solution  boiled  to  expel 
sulphurous  aci'l,  and  then  tested. 


(9)  Fuel. — ^A  piece  of  hard  glass  tube  A,  about  60  cm. 
long,  is  drawn  out  and  the  drawn  out  portion  bent,  as 
seen  in  Figure  6.  Ten  grams  of  the  finely-powdered 
sam2>le  of  fuel  are  then  introduced  into  the  tube  in  such 
manner  that  it  occupies  about  30  cm.  of  the  length  of 
the  tube,  leaving  about  6  cm.  of  the  tube  next  to  the 
bent  and  drawn  out  portion  empty.  A  convenient 
method  of  introducing  the  fuel  is  to  distribute  it  along 
a  stout  glazed  cardboard  trough  or  gutter  which  can 
readily  be  inserted  in  the  tube  held  in  a  horizontal 
position,  and  with  the  bent  portion  pointing  vertically 
upwards.  On  turning  the  tube  round  through  180°,  so 
that  the  bent  portion  points  downwards,  the  powdered 
coal  falls  from  the  gutter  and  is  loosely  distributed 
along  the  length  of  the  tube,  when  the  cardboard  gutter 
may  be  withdrawn.  The  drawn  out  portion  of  the  tube 
is  then  connected  with  the  absorption  apparatus  B  con- 
taining dilute  sulphuric  acid.  A  convenient  form  of 
apparatus  consists  of  a  modified  de  Koninck  absorption 
tube,  the  straight  limb  of  which  contains  glass  beads 
or  short  lengths  of  thin  glass  tubing  so  as  to  offer  a 
considerable  wetted  surface  to  the  passage  of  the 
gaseous  products  of  combustion.  The  hard  glass 
tube  A  is  placed  in  an  ordinary  combustion  furnace 
and  connected  with  a  supply  of  oxygen.  The  burners 
of  the  furnace  beneath  the  empty  portion  of  the  tube 
are  first  lighted,  a  rapid  current  of  oxygen  passing 
meanwhile  through  the  apparatus.  The  powdered  fuel 
is  then  heated  at  the  place  where  the  stream  of  oxygen 
first  strikes  it.  As  soon  as  the  combustion  has 
started,  very  little  external  heat  will  be  required, 
and  the  coal  or  coke  gi'adually  bums  away 
without  the  formation  of  soot  or  tariy  products.  The 
whole  operation  is  under  perfect  control,  and  is  finished 
in  from  two  to  three  hours,  depending  upon  the  nature 
of  the  fuel.  Ihe  ash  is  left  in  a  loose  pulverulent  form, 
and  is  readily  detached  from  the  tube.  The  arsenic 
present  in  the  fuel  will  be  founl  partly  in  the  ash  and 
partly  in  the  constricted  end  of  the  hard  glass  tube  and 
in  the  liquid  :n  the  absorption  apparatus. 

To  determine  the  amount  of  arsenic  retained  by  the 
ash,  this  is  shaken  out  into  a  Wurtz  flask  A  of  about 
100  cb.c.  capacity,  which  is  then  attached,  best  by  grind- 
ing, as  shown  ''n  Figure  7,  to  a  small  reflux  condenser  B, 
connected  with  a  flask  C  of  about  70  ob.c.  capacity,  con- 
taining about  10  cb.c.  of  pure,  i.e.,  arsenic-free  hydro- 
chloric acid  of  Sp.  Gr.  1-1.  Into  the  flask  A  containing 
tlie  ooal-iash  25  ob.c.  of  arsenic-free  hydrochloric  acdd 
containing  0-25  ob.c.  of  bromine  are  added  by  means 
of  the  ground-in  tap  funnel  D.  In  practice  it  is  con- 
venient to  prepare  a  stock  ol  brominated  hydrochloric 
acid  by  adding  1  db.c.  of  bromine  to  each  100  cb.c.  of 
acid  of  Sp.  Gr.  I'l.  The  flask  is  then  heated  and  the 
liquid  maintained  in  gentle  ebullition  for  about  two 
houi-c.  _  After  cooling,  about  a  gram  of  potassium  meta- 
bisulphite is  added,  and  the  liquid  again  heated  until 
the  free  bromine  disappears.  The  solution  is  filtered 
froan  the  suspended  .silica,  which,  together  with  the 
small  filter,  is  washed  with  the  acid  contained  in  the 
small  flask  C.  Unlesgi  the  silica  is  removed  the  solution 
is  apt  to  boil  irregularly,  and  it  is  difficult  to  distil  it 
properly.  The  filtered  siolution  is  returned  to  the  di.s- 
tilling  flask,  still  connected  with  the  reflux  condenser, 
and  bodied  to  expel  the  sulphurous  acid.  The  condenser 
ivs  then  reversed  and  the  liquid  distilled  into  tlie  small 
flask  C,  the  distillation  being  continued  until  the  residue 
in  the  flask  A  is  syrupy,  when  a  further  addition  of 
10  cb.c.  of  hydrochloric  acid  is  made  to  the  residue  and 
the  solution  again  distilled.  The  total  distillate  is  made 
up  to  100  cb.c.  and  an  aliquot  portion  taken  for  testing. 
This  is  transferred  to  a  small  porcelain  dish,  5  cb.c.  of 
pure  nitric  acid  (Sp.  Gr.  1-4)  and  2  ob.c.  of  pure  con- 
centrated sulphuric  acid  are  added,  and  the  solution 
evaporated  until  fumes  of  sulphuric  acid  are  freely 
evolved.  The  dish  is  cooled,  and  the  liquid  diluted  with 
about  20  ob.c.  of  water  and  traujsferred  to  a  small  flask. 
Half  a  gram  of  potassium  metabisulphite  is  added,  and 
the  solution  boiled  until  free  from  sulphurous  acid,  and 
when  cold  used  for  the  test. 

To  determiiiie  the  amount  of  arsenic  which  is  volati- 
lised in  the  coinbiistion  of  the  fuel,  the  acid  in  the  ab- 
sorption tube  is  poured  into  a  small  beaker,  and  the 
absorption  tube  rinsed  with  a  small  qtiantiity  of  water. 
The  end  of  the  liard  glass  tuibe  is  then  well  washed  bj' 
repeatedlv  drawing  the  liquid  in  the  small  beaker  inte 
it.  Finalh',  the  hard  glass  tube  is  rinsed  out  with  a, 
little  more  acid,  and  the  whole  of  the  solution  and  wash- 
ings made  tip  to  50  ob.c.  Of  this  25  cib.c.  are  taken 
and  used  directly  for  the  test. 


APPENDIX  21. 


211 


Mode  of  Working. 

The  ek'ctrolyxic  apparatuti,  as  already  described,  is 
arranged  for  the  test,  and  the  test  carried  out  in  the 
following:  manner.  The  cells,  electrodes,  and  glass 
vessel  A  with  the  cap,  funnel,  and  exit  tube,  are 
thoroughly  cleaned  and  rinsed  with  distilled  water.  The 
porous  vessel  D  confiaining  the  vessel  A  is  placed  in  E, 
which  is  surrounded  by  cold  water  contained  in  the 
glass  dish  F.  The  calcium  chloride  tube  C,  which  has 
been  packed  in  the  manner  described,  is  fitted  on  the 
ground  glafiis  connection.  The  hard  glass  tube  G  is 
attached  by  the  rubber  connection  to  the  drying  tube, 
so  that  the  br-nt  portion  at  the  end  is  in  an  upright  posi- 
tion, and  the  platiniun  gauze  is  so  arranged  on  the 
tiibe  that  it  jnst  overhangs  the  shoulder.  The  small 
Bunsen  burner  H  is  placed  beneath  the  tube  which  rests 
in  the  slots  on  the  vipper  edge  of  the  cone  in  such  a 
position  that  when  lighted  the  flame  will  heat  a^bout 
2  cm.  of  the  tube  just  before  the  con-.triction  com- 
mences. 

The  connections  with  the  battery  wares  are  made  by 
means  of  binding  screws  in  such  a  manner  that  the  cur- 
rent will  pass  from  the  vessel  E  to  the  cell  D  ;  30  c.b.c. 
of  dilute  sulphuric  aeid  are  then  poured  into  E,  con- 
taining the  anode,  and  20  cb.c.  of  dilute  acid  are  also 
run  intc  the  cell  D  by  means  of  the  stoppered  funnel  B, 
the  ^tem  of  which  must  'be  left  full  of  liquid. 

AVhen  all  the  connections  are  complete,  and  the  acid 
has  been  added,  the  current  is  switched  on  and  the  time 
noted.  At  the  end  of  10  minutes  the  apparatus  is  prac- 
tically free  from  air,  and  the  issuing  hydrogen  may  be 
lighted.  At  the  same  time  the  Bunsen  hurner  is  Htnited 
and  the  flame  carefully  adjusted  so  that  the  small  piece 
of  platinum  gauze  is  maintained  at  a  red  heat  through- 
out the  experiment.  The  heating  of  the  tube  during  the 
passing  of  the  gas  is  continued  for  15  minutes,  and  if 
during  that  time  no  brown  ring  or  deposit  of  arsenic  ha.s 
been  formed  in  the  constricted  tuibe  (best  seen  by  hold- 
ing a  white  card  ibeneath  the  tube)  the  apparatus  and 
the  aoid  may  be  considered  free  from  arsenic  and  suitable 
for  the  anplieatioin  of  the  test.  Two  cb.c.  of  amyl 
alcohol  are  then  run  into  the  inner  cell  D  by  means 
of  the  tapped  funnel  B.  This  is  ait  once  followed  by 
the  addition  of  the  solution  to  be  tested  pTepared  as 
described,  5  ob.c.  of  water  (being  used  for  rinsing  out 
the  containing  vessel.  No'  air  must  he  admitted,  land 
the  stem  af  the  funnel  must  be  left  full  of  liquid.  If 
arsenic  is  present  in  the  added  liciuid  a  deposit  begins 
to  form  in  the  narrow  tube,  in  the  course  of  a  few 
minutes,  at  a  point  but  ween  1  em.  and  2  cm.  from  the 
heated  shoulder.  At  the  end  of  30  minutes  the  whole 
of  the  arsenic,  except  in  very  extreme  cases,  will  have 
bt-en  deposiited  in  the  tube,  which  is  no  v  sealed  up  while 
full  of  hydrogen.  This  is  effected  in  the  following  man- 
ner. The  stopper  of  the  funnel  is  opened  and  a  small 
pointed  flame  is  at  once  directed  against  the  narrow  tube 
at  a  point  3  cm.  from  the  deposit,  between  the  deposit 
and  the  turned  up  end  of  the  tutoe,  which  is  meanwhile 
lield  by  a  pair  of  forceps.  The  tube  at  once  collapses, 
and  the  end  is  drawn  off.  The  electric  current  is  at  the 
same  time  disconnected,  and  then  the  tulbe  is  similairly 
Ilea  ted  and  drawn  off  just  below  the  shoulder.  The 
deposit  of  arsenic  must  on  no  account  be  heated  by  the 
fla.me  during  the  sealing  of  the  tulbe.  The  short  tube, 
itbout  4  cm.  long,  containing  the  arsenic  deposiit,  may 
then  be  mounited  on  white  card  for  reference. 

Of  course,  if  the  deposit  of  arsenic  thus  obtained 
should  be  so  consideraible  as  to  prevent  accurate  com- 
parison with  the  standard  deposits,  the  experiment  inust 
he  repeated  upon  la  smaller  quantity  of  the  substance. 

Prp.paration  of  the  Standard  Deposits. — Although 
there  is  >good  reason  to  believe  that  the  amount  of 
arsenic  deposited  is  in  nowise  affected  by  the  nature 
of  the  subita.noe  with  which  the  arsenic  may  be  asso- 
ciated— O'Ol  imgm.  of  arsenic  in  beer,  for  ex'ample, 
«iving  a  deposit  of  equal  intensity  with  the  same  quan- 
tity of  arsenic  in  malt — ^nevertheless,  as  the  quantitative 
estimation  is  based  on  comparison,  it  is  expedient  to 
make  use  of  deposits  prepared  by  the  addition  of  known 
amounts  of  arsenic  to  arsenic-free  specimens  of  each 
class  of  substance.  By  so  proceeding,  aill  doubtis  which 
may  arise  from  differences  in  manipulation,  or  concern- 
ins  the  possible  effect  of  differences  in  the  nature  and 
composition  of  the  eubsitances  on  the  formation  of  the 


deposit  are  obviated.    Thus,  for  example,  in  the  case  of  Appendix  21. 

hops  and  malt,  although  the  final  solution  to  be  tested  is   

substantially  an  lacid  solution  of  alkaline  earths  con- 
taining a  minute  quantity  of  arsenic,  nevertheless  as  the 
malt  and  hops  behave  somewhat  differently  on  incinera- 
tion, and  themselves  contain  different  amounts  'of  in- 
organic matter,  it  is  advisable  to  make  the  standards 
by  which  malt  and  hops  are  to  be  compared  direc'tly 
from  these  stlhsitances. 

The  preparation  of  a  solution  of  ar.-enic  of  definite 
strength,  for  this  purpose,  must  be  carefully  carried 
out.  Pure,  resublimed  arsenious  oxide  i?  ground  to  a 
fine  powder  in  an  agate  mortar,  and  dried  at  100°  C.  O'l 
gram  is  accurately  weighed  on  a  wa.tch  glass,  and  trans- 
ferred to  a  litre  flask  by  washing  it  down  a  funnel  placed 
in  the  neck  of  the  flask  with  one  or  twoi  cb.c.  of  .pure 
concentrated  hydrochloric  acid.  The  liquid  must  not 
be  heated.  When  the  solution  is  complete,  it  is  diluted 
to  one  litre  with  disitilled  water,  and  thoroughly  mixed. 
Each  cubic  centimetre  of  this  soltitioii  (conveniently 
called  A)  containis  '0001  gram,  or  01  mgm.  of  arseniou-s 
oxide.  Of  this  solution  100  cb.c.  are  carefully  measured 
and  transferred  to  another  litre  flask,  and  diluted  with 
water  to  1  litre.  This  solution  (conveniently  called  B) 
contains  in  each  db.c.  •OOOCl  gram  or  "01  mgm.  of  airseni- 
ou-  oxide. 

Malt. — It  is  first  necessary  to  obtain  a  malt  free  from 
arsenic.  In  c^ertalin  of  our  experiments  malt  of  this 
character  was  obtained  by  drying  green  malt  'by  means  of 
steam  heat.  In  others  a  malt  was  ti=ed  whicli  had  been 
dried  in  cylinders  and  out  of  contact  with  the  fumes  of 
fuel.  The  absence  of  arsenic  m  the  reagents  to  be 
employed  must  also  be  ascertained  by  carrying  out  a 
control  experiment  with  the  malt,  in  all  rei--pects  simi- 
lar to  the  actual  experiment,  but  without  the  addition- 
of  arsenic. 

Ten  grams  of  arsenic-free  malt,  previously  ground  in 
a  mortar,  are  placed  in  a  porcelain  or  preferably  a 
platinum  dish,  and  0  2  cb.c.  of  standard  arsenic  solultioii 
B,  containing  '002  mgni.  of  arsenious  oxide,  is  adde-d 
from  a  sufficiently  narrow  burette.*  The  whole  is  the;;- 
treatetl  in  the  manner  described  in  connection  with  the 
exajnination  of  malt',  by  the  basic  method  (page  6).- 
Siniilar  deposits  are  obtained  for  004,  '006,'  -008, 
•010,  -012,  -014,  -016  and  '018  mgm.  respectively. 

Hops  and  Hop  Substitutes. — A  similar  series  of  stan 
dards  for  hops  and  hop  substitutes  is  prepared  by 
taking  five  grams  of  hops,  previously  ascertained  to  be 
free  from  arsenic,  adding  definite  amounts  of  the  stan- 
dard arsenic  solution,  and  carryintr  otit  the  method  nf 
examination  as  described  in  connection  with  hops. 

Tf'or^  0/1(7  Seer. — A  series  of  standards  is  prepared  for 
each  of  these,  by  adding  to  25  cb.c.  of  the  measured 
liquid  definite  amounts  of  the  standard  arsenic  solution 
B,  the  liquid  being  treated  in  the  manner  described  in 
connection  with  the  test  for  wort  and  beer. 

A  series  of  standard  deposits  is  also  made  for  each  of 
the  following  groups  of  stibstances^ — malt  stxbstitutes 
(glucose  and  invert  sugar),  yeast  and  yeast  foods,  an  1 
chemicals. 

_FtK:7.--With  regard  to  the  standards  for  fuel,  it  has 
been  shown  by  direct  experiments  that  all  the  arsenic- 
which  may  be  present  in  fuel  is  obtained,  according  to 
the  method  described,  partly  in  the  hydrochloric  acid 
distillate  from  the  solution  cf  the  ash,  and  partly  in 
the  solution  containing  the  arsenic  volatilised  during 
combustion  ;  and  the  amount  of  arsenic  in  fuel  may  be 
accurately  estimated  by  a  comparison  of  the  arsenic 
deposits  obtained  from  testing  the  fuel  in  the  prescribed 
manner  with  the  standards  employed  in  the  case  of 
chemicals. 

The  following  table  gives  the  aiiKiunts  of  arsenic,  re- 
presented by  the  various  standard  deposits,  converte  1 
into  grains  per  pound,  or  per  gallon,  or  per  cwt. ,  accord- 
ing to  the  nature  and  amount  of  the  substance  tested. 
Tn  the  case  of  malt  the  amount  of  arsenic  in  grains  per 
pound  is  converted  into  its  equivalent  in  tTains  per 
gallon  of  beer  on  the  assumption  that  a  gallon  of  beer 
of  the  standard  gravity  1"055  is  produced  from  2g  lbs.  of 
malt. 


*  The  burette  used  in  our  experiments  had  an  internal  diameter  of  7  mm.,  and  one  cubic  centimetre  ecciipicd  a  loTigtl, 
o*  20  mm 
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  Arsenic  Deposits  obtained  from 


Standard 
Solution. 

10  yram.s  Malt. 

•_'o  cb.o. 
of  Wort,  Beer, 
or  other 
ljic[ui(I. 

5  graiii.^  of 
Hops,  Siigur. 
(  aramel, 
Yeast,  or  other 
substance. 

I  gram 
of 

t'heinioals. 

10  grams  of 
Fuel  or 
Sulphur. 

Mgm. 

Grains 
per  lb. 

(.Trains  per  G>illon 
of  Beer. 

Grains 
])er  <  lallon. 

Grains 
per  111. 

Graiii.s 
per  lb. 

Grains 
per  c\\  t. 

■00-2 

■J 

7  '.:  'J 

\ 

;j"o  » 

18  0 

1 

as  1) 

1 

?  •/ 

•15 

•004 

1 

;i  'V  i> 

] 

1  ;>'4, 

1 

i>  0 

1 

\  b"  •} 

1 

3  8 

•31 

■OOG 

1 

i;  I  if 

1 

1 
6  0 

1 

1  2  U 

I 

'2  4 

•46 

•COS 

1 

ISO 

1 

IT 

1 

0 

1 

1  « 

•62 

■oiu 

1 

i  IT 

1 

\ 
.■J  6 

( 

7  2 

1 

1  i 

•77 

-012 

I 

1  2  i) 

1 

i5  1 

1 

:fO 

1 

li  () 

1 
12 

•9:! 

-014 

] 

1  ')  ■; 

1 

Ti 

1 
2  ij 

1 

5  I 

I 

TTT 

1-09 

•016 

1 

a  0 

1 

;>  1) 

1 

1 

4  r, 

1 

a 

1^24 

•018 

1 

■sx 

1 
2  0 

1 
4  <F 

1 
«» 

1-40 

The  advantages  of  the  electrolj-tic  method  are  tliat  :  — 

1.  It  obviates  the  use  of  zinc. 

2.  It  is  simple  in  execution,  is  uJiJcr  perfccL  control, 
and  may  be  carried  out  under  such  conditions  that  the 
rosults  obtained  by  different  operators  are  strictly  com- 
parable, inasmuch  as  with  a  current-strength  of  fair 
regularity  the  evolution  of  the  gas'is  practically  constant 
and  uniform. 

3.  The  whole  of  tlie  solution  to  be  tested  for  arsenic 
may  'be  added  to  the  apparatus  at  once,  so  that  during 
the  whole  time  of  testing  the  arsenic  is  under  the  in- 
fluence of  the  "  nascent ''  hydrogen. 

4.  It  iias  been  established!  that  sucli  amounts  of 
arsenic  as  are  present  in  beer  or  its  ingredients  are 
evolved  as  arseniuretted  hydrogen  during  the  30  minutes 
occupied  by  the  test.  The  nature  of  the  material  asso- 
ciated with  Ihe  arsenic  is  found  to  exercise  no  inhibiting 
effect  on  the  formation  and  evolution  of  the  arseniuretted 
hydrogen.  Beer  and  aqueous  extracts  of  malts  and 
worts  may  be  added  directly  to  the  electrolytic  appara- 
tus without  previous  destruction  of  the  organic  matter 
as  required  by  the  zinc  and  acid  process. 

5.  The  deposits  obtained  are  more  uniform  in  charac- 
ter than  those  furnished  by  the  zinc  and  acid  method, 
and  admit  therefore  of  more  accurate  quantitative  com- 
parison. 

6.  The  process  alL>ws  of  the  simultaneous  execution 
of  a  number  of  estimations  of  arsenic,  depending  upon 
tiie  arrangement  of  the  rheostat. 

The  disadvantages  of  the  methods  are  :  — > 

1.  Tlie  initial  cost  of  the  apparatus  as  compared  with 
that  employed  in  the  zinc  and  acid  method'. 

2.  Tlrat  it  can  only  be  applied  when  an  electric  car- 
rent  of  stUOIcient  intensity  is  a'vaii.able. 

i  IT.— ZING  AND  ACID  METHOD. 

In  the  method  in  which  zinc  is  employed  as  a  means 
of  generating  hydrogen,  the  apparatus  may  conveniently 
take  the  form  represented  in  Figures  8  to  10,  which  are 
drawn  to  scale. 

The  flask  A  is  fitted  with  tihe  ground  glass  stopper  B 
throut^h  which  passes  the  stem  of  a  funnel  furnished 
with  'a  stop-cock.  The  stopper  also  carries  the  exit  tube 
on  which  is  a  bulb,  and  which  is  bent  twice  at  riofht 
angles,  and  connected  by  grinding  with  the  calci-um 
chiforide  drying  tube  C.  The  hard  class  tube  in  which 
tSio  arsonic  is  to  be  depositod  is  connected  with  the  dry- 


iiig  tube  C  m  the  manner  already  described.  The  dry- 
ing tube,  liard  glass  tube,  and  Bunsen  burner,  are,  in 
fact,  precisely  similar  to  those  used  with  the  electrolytic 
apjjaratus. 

The  materials  required  are  zinc,  hydrochloric  acid, 
fuming  nitric  aoid  and  copper  sulphate. 

Ziinc. — Arsenic  is  frequently  present  in  zinc.  Hence 
it  must  be  ascertained  lliat  the  zinc  is  free  from  arsenic 
before  it  is  made  use  uf  m  the  test.  It  has  also  been 
established  tfriat  some  varieties  of  commercial  zinc, 
owing,  it  is  presumed,  to  the  presence  of  sm'all  quanti- 
ties of  iron,  will  not  furnish  a  deposit  of  arsenic  when 
small  quantities  of  arsenic  are  added  to  the  solution  in 
tlie  hydrogen  generating  flask.  It  is  therefore  neces- 
sai-y,  before  any  tests  can  be  carried  out  with  a  particu- 
lar sample  of  zinc,  to  ascertain,  firstly,  if  it  is  free  from 
arsenic,  and  secondly,  if  it  yields  a  normal  arsenic 
deposit  from  a  solution  containing  a  known  amount  of 
arsenious  oxide  when  used  in  the  prescribed  manner. 

Before  use  in  the  apparatus  the  zinc  must  be  granu- 
lated. The  outer  sui-face  of  the  block  of  metal  is 
cleaned  first  by  scraping,  and  then  by  treatment  with 
hydrochloric  acid,  after  which  it  is  thoroughly  washed 
with  water.  The  zinc,  in  pieces  of  a  suitable  size,  is 
next  melted  in  a  Cornish,  Hessian,  or  porcelain  crucible 
in  a  muffle  or  other  furnace.  When  the  zinc  is  just 
mtdted,  or  even  when  some  portion  of  the  zinc  in  the 
crucible  still  remains  in  an  unmelted  condition,  the 
molten  metal  is  poured  in  drops  from  a  height  of  about 
four  feet  into  cold  water  contained  in  a  clean  vessel.  It 
is  then  dried,  and  presei-ved  in  a  stoppered  bottle. 

Hydrochloric  Acid. — Hydrochloric  acid,  unless 
specially  purified,  generally  contains  sufficient  arsenic 
to  render  its  application  for  the  purpose  of  the  test 
useless.  Several  methods  have  been  suggested  for  free- 
ing it  from  arsenic.  The  plan  proposed  by  the  Joint 
Committee  of  Public  Analysts  a.nd  of  the  Society  of 
Chemical  Industy  (Jour.  Soc.  Ch.  Tnd.  Vol.  XXI.,  1902, 
49-96;  Analyst.  Vol.  XXVII.,  1902,  210),  and  that  pub- 
lished by  Dr.  Thome  (Proc.  Chem.  Soc,  Vol.  XVIII., 
No.  252,  p.  118)  have  been  tested  in  the  Government 
Laboratory  and  found  to  be  efficient. 

The  hydrochloric  acid  used  in  the  test  has  a  specific 
gravity  of  1*1. 

Fuming  Nitric  Acid. — This  re-agent  is  the  pure  re- 
distilled nitric  acid  of  specific  gravity  1^4  into  which 
oxides  of  nitrogen  have  been  passed.    The  nitrous  furred 
are  conveniently  generated  by  the  action  of  nitric  a<-- 
on  starch. 

Copper  Sulphate. — A  2  per  cent,   aqueous  solutio' 
of  crystallised  copper  sulphate  is  made.     Its  freedo- 
from  arsenic  must  be  ascertained  b"*ore  its  use  in 
tasi. 
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Preparation  of  the  substances  to  be  tested. 
(1)  Malt. — The  statements  made  in  connection  with 
the  examination  of  maJt  by  the  electrolytic  process  are 
applicable  to  the  examination  of  malt  by  the  zinc  and 
acid  process.  Direct  experiment  has  shown  that  the 
amount  of  arsenic  in  unground  malt  may  be  estimated 
either  by  washing  the  wfhcle  malt  with  warm  dilute 
iiydrochloric  acid,  or  by  gi-inding  the  malt  and  examin- 
ing it  by  the  method  for  ground  malt. 

The  two  methods  are  :  — 

Basic  Method  for  Ground  2IaU. — 10  grams  of  the 
grouad  malt  are  placed  in  a  i^orcelain,  or  preferably  a 
platinum,  dish,  about  3  inches  in  iliameter,  and  mixed 
with  30  cb  c.  of  lime  water  and  0'5  gram  of  magnesia  or 
lime.*  The  whole  is  then  dried  and  incinerated  in  the 
manne  described  in  connection  with  the  electrolytic 
process.  The  ash  is  moistened  witli  water,  dissolved 
in  10  cb.c.  of  pure  hydrochloric  acid  (Sp.  Gr.  I'l),  and 
the  solution  added  to  the  hydrogen  generating  flask. 

Acid  Method  for  Unground  Malt. — 40  grams  of  malt 
are  transferred  to  a  wide-mouthed  stoppered  bottle.  40 
ob.c.  of  hydrochloric  acid  of  specific  gravity  I'l  and  60 
ob.c.  of  wiater  are  mixed  together,  raised  to  a  tempera- 
ture of  50°C.,  and  added  to  -the  malt.  The  bottle  is 
shaken  at  intervals  during  twenty  minutes,  and  the 
liquid  poured  off.  25  cb.c,  representing  10  grams  of 
malt,  are  taken  for  the  test. 

(2)  Malt  Stjbstitutes. — (a)  Oilucose,  Invert  Sugar. — 5 
grams  are  weighed  in  a  beaker,  and  dissolved  in  20  cb.c. 
•  of  water.  To  the  solution  10  cb.c.  of  hydrochloric  acid 
.are  added,  and  it  is  then  ready  for  the  test.    The  amount 

of  sulphurous  acid  which  may  be  present,  even  in  a 
bleached  glucose,  exerts  no  inhibiting  action  on  the 
formation  of  the  arsenic  deposits. 

The  examination  of  the  solutions  oi  these  substances 
may  also  be  carried  out  by  one  or  other  of  the  methods 
described  in  connection  with  wort. 

(b.)  Caramel,  Malt  Extracts. — Solutioais  of  caramel 
-and  of  certain  malt  extracts,  when  brouglit  in  C(jiitact 
with  the  zinc  and  acid,  are  apt  to  "froth"  incon- 
veniently. They  occasionally  so  retard  the  action  tliat 
it  becomes  difficult  or  impossible  to  ensure  that  the 
arseniuretted  hydrogen  is  being  generated.  In  these 
cases  the  5  grams  of  the  substance  should  be  treated  by 
'  one  or  other  of  the  methods  described  under  wort. 

(3)  Wort. — It  has  been  established  in  the  case  of  a 
malt  infusion  containing  arsenic,  and  brought  in  con- 
tact with  zinc  and  hydrochloric  acid,  that  the  formation 
of  arseniuretted  hydrogen  is  interfered  with  to  such 
an  extent  that  small  quantities  of  arsenic  may  escape 
observr.tion.  If,  however,  the  maltose,  dextrin,  and 
albuminoid  matter  contained  in  the  infusion  are 
destroyed,  no  difficulty  is  met  with  in  detecting  the 
arsenic 

The  destruction  of  tliese  substances  may  be  effected 
by  incineration  with  lime  and  magnesia,  or  by  treat- 
ment with  fuming  nitric  acid. 

Basic  Method. — To  25  cb.c.  of  the  wort,  contained  in 
a  porcelain  or,  preferably,  ])latinum  dish  about  three 
inches  in  diameter,  are  added  20  cb.c.  of  arsenic-free 
lime  water,  and  0'5  gram  of  magnesia.  Or  0"5  gram  of 
pure  lime  may  be  used  in  place  of  the  lime  water  and 
magnesia.  The  mixed  wort  and  lime  solution  must  give 
a  decided  alkaline  reaction  to  litmus  paper.  The  dish 
is  placed  over  a  low  flame,  and  the  liquid  evaporated 
to  dryness.  The  residue  is  charred  and  finally  heated 
until  the  organic  matter  is  destroyed.  This  may  be 
carried  out  over  a  Bunsen  flame,  or  in  a  muffle  furnace 
heated  to  dull  redness.  The  ash  is  moistened  with 
water,  and  dissolved  in  10  cb.c.  of  the  purified  hydro- 
chloric acid  (Sp.  Gr.  I'l).  The  solution  is  added  to  the 
generating  flask. 

Acid.  Method. — 25  cb.c.  of  tlie  wort  are  put  into  a  100 
cb.c.  round-bottomed  Jena  flask  and  evaporated  to  a 
thick  syrup  on  a  sand  batli.  The  syrup  is  cooled,  and 
5  or  6  cb.c.  of  the  fuming  nitric  acid  added,  the  mixture 
is  then  very  gently  warmed  until  the  reaction  starts. 
Care  must  be  taken  to  moderate  it  if  necessary  by  im- 
mersing the  flask  in  cold  water.  The  flask  is  then  re- 
placed on  the  hot  sand  bath  and  heated  until  the  sreater 
part  of  the  nitric  a«id  has  been  driven  off.  To  the 
residue  1  or  2  cb.c.  of  fuming  nitric  acid  are  added, 
and  the  flask  heated  as  before  to  expel  the  greater  portion 
of  the  acid.    This  operation  is  repeated  until  a  total  of 


about  10  cb.c.  of  fuming  nitric  acid  has  been  added. 
The  contents  of  the  flask  ai-e  finally  heated  until  there 
IS  no  further  evolution  of  brown  fumes.  When  cold  the 
resulting  brownish-yellow  crystalline  mass  is  dissolved 
in  10  cb.c.  of  hydrochloric  acid,  diluted  with  an  equal 
bulk  of  water,  and  the  solution  transferred  to  the 
apparatus. 

(4)  Hops  AXD  Hop  Substitutes. — Five  grams  of  the 
substance  previously  powdered  are  heated  in  a  porce- 
lain or,  preferably,  platinum  dish  with  lime  water  and 
magn.-sia,  dried  and  incinerated  in  the  manner  described 
in  connection  with  the  electrolytic  process.  The  ash  is 
moistened  wdth  water,  dissolved  in  10  cb.c.  of  hydro- 
chloric acid,  and  the  solution  added  to  the  gener;.ting 
flask. 

(5)  Beer. — It  has  been  established  that  no  arsenic  is 
lost  in  the  course  of  fermentation,  except  that  whu^.li 
may  be  secreted  by  yeast,  or  which  may  be  precipitati-'<l, 
as,  for  example,  by  the  agency  of  sulphured  hops  ;  nor 
is  the  arsenic  converted,  as  has  been  surmised,  iiito^ 
cacodylic  acid.  If  any  other  organic  combination  of 
arsenic  is  formed  it  is  broken  up  by  analytical  treat- 
ment in  such  manner  that  the  arsenic  may  be  recovered. 

Many  finished  beers,  especially  those  of  low  gra\  ity 
containing  arsenious  or  arsenic  oxide  will  readily  viehl 
the  arsenic  as  arseniuretted  hydrogen  when  introduced 
rlirectly  into  the  apparatus.  Experiments  have  been 
made  on  beers  containing  known  quantities  of  adile.l 
arsenious  oxide,  and  the  resultant  deposits  are  prac- 
tically equal  in  intensity  to  those  furnished  by  aque.ous 
solutions  containing  similar  quantities  of  arsenic. 

Certain  of  these  beers,  however,  even  after  boiling, 
froth  to  such  an  extent  as  to  make  it  difficult  to  work 
with  them. 

Other  beers,  especially  those  containing  large  quan- 
tities of  dextrinous  matter,  behave,  as  regards  the  for- 
mation of  ar.seniuretted  hydrogen,  like  a  malt  infusion. 

As  it  is  desirable  that  a  uniform  procedure  should  be 
adopted  in  the  case  of  beer  in  regard  to  the  destruction 
of  the  organic  matter  a,s  a  preliminary  to  te«iting  for 
arsenic  by  the  zinc  and  acid  method,  we  recommend 
that  the  beer  should  be  treated  like  wort.,  the  dextrin 
and  albuminoid  matter  being  destroyed  by  treatment 
with  fvuning  nitric  acid  or  by  incineration  with  lime  and 
magnesia. 

For  the  test,  25  cb.c.  of  the  beer  are  taken  and  treated 
as  described  under  wort. 

(6)  Yeast  and  Yeast  Foods. — Five  grams  of  a  solid  or 
syrup,  or  25  cb.c.  of  a  liquid  substance,  are  taken,  and 
the  examination  carried  out  by  one  or  other  of  the 
methods  described  in  connection  with  wort. 

(7)  Chemicals  :  — 

(a.)  Sulphites.— Of  solid  sulphites  1  gram  is  trans- 
ferred to  a  4oz.  flask,  and  dissolved  in  20  cb.c. 
of  water.  Five  cb.c.  of  the  purified  hydro- 
chloric acid  (Sp.  Gr.  1-1)  are  added,  and  th..- 
flask  placed  over  wire  gauze  on  the  iron  ring 
of  a  retort  stand.  In  the  neck  of  the  flask  is 
placed  the  glass  condensing  tube  (Fig.  9)  2ft. 
in  length,  and  having  two  bulbs  about  2in. 
from  the  lower  end.  The  tube  rests  by  the 
lower  bulb  on  the  mouth  of  the  fla.sk,  and  is 
held  in  position  by  a  clamp  attached  to  tlie 
stand.  The  liquid  is  raised  to  the  boiling 
point,  and  maintained  in  gentle  ebullition 
until  it  is  free  from  sulphurous  acid.  When 
cold  the  solution  is  added  to  the  apparatus. 

Of  solutions  of  sulphites  25  cb.c.  are  placed 
in  the  flask,  5  cb.c.  of  the  hydrochloric  acid 
added,  and  the  solution  boiled  as  abo-ve. 

The  solution  must  be  tested  by  the  addition 
of  _  a  little  more  hydrochloric  acid  to  a-scer- 
tain  if  the  whole  of  the  sulphite  has  been, 
decomposed,  and,  before  adding  to  the  ap- 
paratus, the  total  amount  of  hydrochloric  acid 
added  to  the  solution  must  be  made  up  to 
about  10  cb.c. 

(b.)  Acids. — Sulphuric  Acid. — 5  cb.c.  are  mixed  with 
20  cb.c.  of  water.  When  cold  the  solution  is 
ready  for  the  test. 

Hydrochloric  acid. — 5  cb.c.  are  mixed  with 
20  cb.c.  of  water  and  added  to  the  apparatus. 
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*  The  lime  water,  lime  and  magnesia,  are  tested  as  to  their  freedom  from  arsenic  by  the  method  described  hikIpi- 
^'  Chemicals.'' 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


(c.)  Sulphur. — 10  grams  are  taken  aud  the  exaini- 
uation  for  arsenic  carried  out  in  the  mamier 
already  described  in  connection  with  the  elec- 
trolytic process. 

(d.)  Other  Chemicals. — Of  solids,  1  gram  is  dissolved 
in  a  mixture  of  25  cb.c.  of  water  and  10  ob.c. 
of  hydrochloric  acid  (Sp.  Gr.  I'l). 

Of  solutions,  25  cb.c.  are  taken  and  mixe-d 
with  10  cb.c.  cxf  hydrochloric  acid. 

If  the  solution  to  be  tested  has  an  alkaline 
reaction,  care  must  be  taken  that  there  is  an 
excess  of  acid  before  its  addition  to  the  flask. 

(8)  FI^-IXGS. — Five  grams  are  taken,  and  the  exami- 
nation carried  out  by  one  or  other  of  the  methods 
described  in  coimection  with  wort. 

(9)  Fuel. — The  examination  of  fuel  for  arsenic  is 
carried  out  in  the  manner  described  in  connection  with 
the  electrolytic  method,  except  that  hydrochloric  acid  i.s 
used  in  the  absorption  tube  instead  of  sulphm-ic  acid. 

For  the  arsenic  in  the  ash  of  the  fuel,  the  hydrochloric 
acid  distillate  is  made  up  to  100  cb.c.  and  an  aliquot 
portion  taken  for  the  test. 

For  the  arsenic  volatilieed  during  the  combustion,  the 
aoid  in  the  absorption  tube  and  the  acid  washings  of  the 
end  of  the  combustion  tube  are  made  up  to  50  cb.c. 
and  25  cb.c.  taken  for  the  test. 

Mode  of  Working. 

Ten  gram.s  of  granulated  zinc  are  placed  in  the  flask  A 
and  covered  with  15  cb.c.  of  distilled  water,  toi  which  are 
added  5  cb.c.  of  hydrochloric  acid.  After  a  minute  or 
two  it  is  thoroughly  washed  and  covered  with  15  cb.c. 
of  a  2  per  cent,  copper  sulphate  solution,  which  is 
allowed  to  act  for  about  10  minutes,  when  the  copper- 
zinc  couple  produced  is  repeatedly  washed  with  water. 

The  flask  is  thein  fitted  with  the  stopper  B  carrying 
the  funnel  and  exit  tube  ;  the  drying  tube  C  packed 
with  calcium  chloride,  and  lead  acetate  paper  is  fixed  on 
the  ground  glass  end  of  the  exit  tube,  and  thei  hard  glass 
constricted  tube  is  attached  by  the  caoutchouc  connect 
tion  to  the  end  of  the  drying  tube.  The  Bunsen  burner 
is  also  placed  in  position  so  that  the  hard  glass  tube  rests 
in  the  slots  on  the  upper  edge  of  the  cone  of  the  burner, 
and  in  such  a  pasition  that  the  flame  will  heat  about 
2  cm.  of  the  tube  just  before  the  constriction  oommeiaces. 
Around  this  heated  part  of  the  tube  a  piece  of  platinum 
gauze  is  placed. 

When  all  the  connections  have  been  made,  about  10 
cb.c.  of  hydrochloric  acid  (Sp.  G-r.  1-1)  are  gradually 
added.  At  the  end  of  10  minutes  the  apparatus  will  be 
practically  free  from  air,  and  the  issuing  hydrogen  may 
be  lighted.  At  the  same  time  the  Bunsen  burner  is  also 
lighted,  and  the  heating  of  the  hard  glass  tube  so  regu- 
lated that  the  piece  of  platinum  gauze  is  maintained  at  a 
red  heat.  Then,  during  20  minutes,  a  further  quantity 
of  10  cb.c.  of  hydrochloric  acid  is  added.  The  hydrogen 
flame  should  be  from  2  to  3  mm.  in  height,  and  the  acid 
is  to  be  added  throughout  the  experiment  so  as  tO'  secure 
this.  During  the  20  minutes'  heating  of  the  tube  a 
deposit  of  arsenic,  best  seen  by  holding  a  white  card 
beneath  the  tube,  will  be  formed  if  the  zinc  or  acid  is  not 
arsenic  free.  In  such  a  case  the  experiment  must>  be 
discontinued,  the  flask  washed  out,  and  fresh  materials 
employed. 

When  the  materials  are  thus  proved  to  be  free  from, 
arsenic,  the  solution  to  be  tested  is  gradually  run  in,  so 
that  its  addition  to  the  generating  flask  is  spread  over  a 
period  not  exceeding  15  minutes,  and  the  hydrogen 
flame  is  maintained  at  a  height  of  2  to  3  mm.  Wlien 
the  whole  of  the  solution  has  been  added,  the  generation 
of  the  hydrogen  is  continued  for  another  15  minutes  at 
least  by  the  addition,  as  required,  of  more  hydrochloric 
acid.    For  that  purpose  from  10  to  15  cb.c.  are  needed. 

Preparation  of  the  Standard  Deposits. — The  standard 
deposits  with  which  the  arsenic  deposits  from  tesited 
substances  are  to  be  compared  must  be  prepared  by  the 
use  of  a  specimen  of  each  kind  of  substance  containing 
known  amounts  of  arsenious  oxide.  The  quantity  of 
substance  taken,  and  the  manner  of  preparing  the  .solu- 
tion or  extract,  mtist  be  the  same  as  described  under  the 
test  for  that  substance.  Every  care  should  be  taken  that 
the  period  of  time  over  which  the  solution  is  added,  the 
size  of  the  hydrogen  flame,  the  mode  and  duration  of 
heating  of  tlie  glass  tube,  and  the  amount  of  acid  used, 
should  be  the  same  in  the  preparation  of  the  series  of 
standard  deposits  as  in  the  carrying  out  of  the  actual 
test. 


The  preparation  of  the  standard  arsenic  solution  has- 
been  described  in  connection  with  the  electrolytic 
method. 

The  amounts  of  arsenic  obtained  by  comparison  of 
deposits  may  be  converted  into  grains  per  lb.,  or  per 
gallon,  or  j^jer  cwt.,  by  means  of  the  table  already 
given. 

It  will  be  .  seen  that  this  process,  which  has  come  to 
be  known  as  the  Marsli-Berzelius  method,  is  similar  ia 
principle  to  that  recommended  by  a  Joint  Committee  of 
the  Society  of  Public  Analysts,  and  of  the  Society  o£ 
Chemical  Industry,  an  accomit  of  which  has  already 
appeared  in  a  number  of  scientific  and  technical  journals 
(.Jour.  Soc.  Ch.  Ind.,  Vol.  XXL,  1902,  94-96). 

The  method  now  described  differs  from  that  of  the 
Joint  Committee  only  in  certain  details,  which,  how- 
ever, experience  has  shown  are  important.  For  exam- 
ple, the  size  of  the  apparatus  employed  and  the  amount 
of  zinc  and  acid  needed  are  much  smaller  ;  the  rate  of 
evolution  of  the  gas  is  less,  and  the  arsenic  is  deposited 
over  a  smaller  area  of  glass,  which  facilitates  com- 
parison with  the  standards. 

The  main  advantages  of  this  method  are  that  it  is 
sufficiently  delicate,  is  rapid  and  easy  of  execution,  and 
that  the  apparatus  and  materials  needed  are  compara- 
tively inexpensive. 

The  disadvantages  attending  it  are  :  — 

1.  That  zinc  very  frequently  contains  small  amounts 
of  arsenic,  and  hence  must  be  carefully  tested  before  use. 
It  has  been  established  that  the  arsenic  when  present  is 
not  uniformly  distributed  throughout  the  metal,  and 
hence  different  portions  of  zinc  from  the  same  granula- 
tion may  contain  arsenic  in  very  difilerent  amounts.  It 
has  been  further  shown  that  small  quantities  of 
admixed  metals,  and  apparently  iron  in  particular,  tend 
to  prevent  the  formation  of  arseniuretted  hydrogen,  and 
so  prevent  the  detection  of  minute  quantities  of  arsenic. 

It  is  necessary  therefore  to  ascertain  not  only  that 
the  zinc  is  free  from  arsenic,  but  that  it  will  give  rise  to 
arseniuretted  hydrogen  when  arsenic  is  actually 
brought  in  contact  with  it. 

2.  The  character  of  the  deposit  of  arsenic  is  influenced 
by  the  rate  at  which  the  hydrogen  is  evolved,  and  as  this 
depends  upon  the  "  activity  "  of  the  zinc,  which  is  not 
always  itnder  complete  control,  the  deposits  obtained 
by  different  operators,  or  with  different  specimens  of 
zinc,  are  apt  to  show  slight  variations. 

We  desire  to  record  our  appreciation  of  the  skill  and 
care  with  which  Messrs.  Stubbs  and  Cheater,  assistants 
in  the  Government  Laboratory,  have  worked  out  the 
details  of  the  several  analytical  processes  described  in 
this  I'eport. 

We  are  also  indebted  to  Dr.  Dunn  and  Dr.  H.  S. 
Pattinson,  of  Newcastle-on-Tyne,  for  much  valuable 
assistance,  especially  in  connection  with  the  zinc  and 
acid  method. 

We  have  the  honour  to  be,  Gentlemen, 

Your  most  obedient  servants, 

T.  E.  Thoepe,  Chairman, 
William  A.  Tilden, 
Harold  B.  Dixon, 
Graham  Aldotjs, 
John  Pattinson. 

March  11,  1903. 


APPENDIX. 

(A.) — Ingredients  of  Beer  which  are  liable,  from  their 
Origin  or  Mode  of  Preparation,  to  be  Contami- 
nated by  Arsenic. 

(L)  Malt:  — 

Malt  may  be  contaminated  by  arsenic  in  the  process 
of  kiln  drying  if  the  products  of  the  combustion  of  the 
coal  or  coke  or  the  ash  of  the  fuel  are  allowed  to  come 
in  contact  with  the  grain. 

(2)  Malt  Substitutes:  — 

(a)  Solid  and  Liquid  Glucose. — Solid  glucose  is. 
composed  mainly  of  dextrose,  and  liquid 
glucose  mainly  of  maltose  and  dextrin  ;  and 
both  are  manufactured  from  starch  by  treat- 
ment under  pressure  with  hot  dilute  mineral 
acid,  and  subsequent  evaporation  after  re- 
moval of  the  acid.  The  mineral  acid  unle.ss 
specially  purified  is  liable  to  contain  arsenic, 
part  of  which  may  remain  in  the  finished 
glucose. 
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(b)  Invert  Sugar  or  Saccharum.^ — Invert  sugar  is 
composed  mainly  of  dextrose  and  levulose, 
and  is  manufactured  from  ordinary  sugar  or 
sucrose  by  treatment  with  acid  in  a  manner 
similar  to  that  in  wliich  glucose  is  in  t'ijaied 
from  starch. 

(c)  Extract  of  Malt,  Malt  Extract,  or  Malto- 
dextrin,  is  composed  mainly  of  maltose  and 
dextrin,  and  is  obtained  by  evaporating  in- 
fusion of  malt  to  the  desired  consistency, 
(d)  Caramel  and  Colourings  are  prepared  by  heat- 
ing solid  or  liquid  glucose  or  cane  sxigar. 
Priming  and  colouring  solutions  are  often 
prepai-ed  from  them. 

Malt  substitutes  are  sold  under  v'arious  proprietary 
.and  trade  names  indicative  in  most  cases  of  their  com- 
position, origin,  or  action  on  polarised  light. 

(3.)  Hops  :  — 

Arsenical  contamination  may  occur  during  llie  pro- 
cess of  kiln  drying  by  contact  of  the  hops  with  products 
of  combustion  of  coal  and  coke,  or  may  arise  from 
"  sulphuring "  with  impure  sulphur,  or  from  spraying 
with  arsenical  preparations. 

Certain  so-called  "  Hop  Compos,"  or  hop  substitutes, 
may  contain,  in  addition  to  other  vegetable  bitter  or 
astringent  principle,  a  certain  proportion  of  hops.  If 
the  hops  so  used  have  been  sprayed  with  arsenical  pre- 
parations, or  dried  by  maams  of  arsenical  fuel,  or 
sulphured  with  impure  sulphur,  these  substitutes  may 
be  contaminated  by  arsenic. 

(4.)  Yeast  and  Yeast  Foods  :  — 

Yeast  is  occasionally  contaminated,  probably  from 
growth  in  worts  containing  arsenic. 

Yeast,  malt  combings,  spent  grains,  and  phosphates 
are  used  in  the  preparations  of  yeast  foods.  These 
articles  are  known  generally  as  maltopeptones  ;  but 
'they  are  advertised  under  a  variety  of  trade  names. 


(5.)  Chemicals:-  Appendix 

(a)  Sulphites. — The  sulphites  and  bisulphites  of  

the  alkalis  and  alkaline  earths  are  used  in 
beer  as  preservatives.  Sometimes  a  little 
Extract  of  Quillaia  is  added  to  the  sulj)hite 
and  the  mixture  sold  as  a  "  frothing "'  agent. 
These  substances  are  advertised  as  "  anti- 
septic," "keeping,"  "  presei'vative,"  "foam- 
ing," "  frothing,"  and  "  heading  "  powders, 
but  the  majority  pass  under  trade  and  pro- 
prietary names. 

(b)  Carbonates. — Alkaline    carbonates    are  occa- 

sionally used  to  "  correct  "  or  neutralise  the 
acidity  of  old  or  sour  beer  ;  ijreparations  of 
this  kind  are  sometimes  known  as  neutral- 
isers  or  regenerators. 

(c)  Hardening  salts. — Carbonates,    chlorides,  and 

sulphates  of  the  alkalis  and  alkaline  earths 
are  often  added  to  waters  naturally  deficient 
in'  such  salts. 

(d)  Sulphur. — Sulphur  dioxide,  obtained  by  burn- 

ing sulphur  in  air,  is  sometimes  used  in  the 
purification  of  foial  casks. 

(6.)  Finings.      ;  ; 

Finings  may  occasionally  become  contaminated  by 
minute  traces  of  arsenic  from  the  circumstance  that 
isinglass  or  gelatine  used  in  their  preparation  is  "  cut  " 
or  softened  by  old  beer  or  sulphurous  acid. 

(B.) — Materials  Used  in  the  Preparation  of  the  In- 
gredients of  Beer  which  are  Liable  to  Contain 
Arsenic. 

(1.)  Mineral  Acids  (mainly  hydrochloric  and  sul- 
phuric acids) :  — 

These  are  used  in  the  preparation  of  solid  and  liquid 
glucose  and  invert  sugar. 

(2.)  StjLPHtjr. 

(3.)  Fuel. 
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APPARATUS  FOR  THE  ELECTROLYTIC  PROCESS 


riff  4: 


FiGUEE  1  (Scale  fths). 
Side  Elevation. 

A.  — Glass  vessel. 

B.  — Stopper,  exit  tube,  and  funnel. 

C.  — Drying  tube. 

D.  — Porous  vessel. 

E.  — Glass  cell. 

F.  — Glass  dish  for  cold  water. 

G.  — Hard  glass  constricted  tul)e. 

H.  — Small  Bunsen  burner. 

a.  — Cathode. 

b.  —Anode. 


Fig  DEE  2  (Scale  ^ths). 
Horizontal  section  at  X,  X,  in  Figure  I. 

Figure  3  (Full  size). 
The  two  platinum  electrodes. 

a. — Cathode. 
h. — Anode. 

FiGUEE  4  (Scale  fths). 
Vertical  section  through  B  and  C  in  Fig  1. 
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Apparatus  for  thk  ELECTROLYTrc  Process— coM^i/meof. 


FitUTKR  5.    (Scale  ^th.) 

Diagram  0;f  the  rheostat  and  charging  board  arranged  for  four  simultaneous  tests. 
The  arrows  show  the  direction  of  the  current. 

a,  a,  a. — jLamps  by  means  of  which  the  current  is  reduced  to  the  required  strength. 
6,  6,  h,  b. — Switches. 

c.  Ammeter. 

d,  d,d,d. — Electrolytic  cells  as  in  Figure  1. 
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TESTS  FOB  ARSENIC   IN  FOODS.  ETC. 


REPORT  BY  DR.  G.  .McGOWAN  AND  MR.  R.  S.  FINLOW  ON  THE  METHODS  EMPLOYED  IN 
TESTING  FOR  ARSENIC  THE  VARIOUS  SAMPLES  OF  FOODS  AND  OTHER  SUBSTANCES 
(NOT  INCLUDING  FUELS)  RECEIVED  FROM  THE  COMMISSION. 


A.— PURIFICATION  OF  REAGENTS  EMPLOYED. 
Hydkochloeic  Acid. 

So  far  as  our  experience  goes,  the  hydrochloric  aciii 
Ivhich  is  sold  as  "  arsenic-free "  requires  in  nearly 
every  instance  to  be  further  purified,  this  being  no 
doubt  largely  due  to  the  fact  of  its  being  stored  lu 
bottles,  the  glass  of  which  contains  arsenic  as  an  in- 
gredient. The  preparation  of  a  perfectly  imve  sample 
lias  often  been  a  matter  of  difficulty,  involving  much 
less  of  time,  more  especially  in  thri  earlier  stages  ot 
our  work.  A  useful  suggestion  made  by  Sir  William 
Ramsay,  that  special  bottles  might  be  manufactured 
without  any  arsenic  for  storing  such  reagents,  de- 
serves recording  in  this  connection. 

We  first  tried  the  method  recommended  by  the  Con 
joint  Committee  (Appendix  No.  20),  which  consists 
shortly  in  treating  the  diluted  acid  with  excess  of 
bromine  and  then  with  excess  of  a  solution  of  sulphur- 
ous acid.  After  this  final  mixture  has  stood  for  at 
least  two  hours,  it  is  distilled  ;  the  first  portions  of  thr 
distillate  containing  all  the  sulphurous  acid  are  dis- 
carded, while  the  residual  acid  should  be  arsenic-free. 
With  some  samples  we  were  able  to  obtain  perfectly 
pure  acid*  by  this  method,  but  in  many  other  instances 
we  found  it  impossible  to  prepare  either  a  residual  acid 
or  a  distillate  acid  free  from  arsenic.  For  this  reason 
we  ultimately  turned  to  the  process  recommended  by 
Thomson  ("  British  Food  Journal."  Ootober,  1002), 
viz.,  the  distillation  of  impure  hydrochloric  acid— pre- 
ferably diluted  with  water  down  to  a  specific  gravity  of 
1-1 — with  excess  of  potassic  dichromate.  Here,  again, 
we  did  not  meet  with  immediate  success,  but  found  by 
experience  that,  if  the  acid  in  process  of  distillation 
carries  with  it  a  constant  stream  of  chlorine,  the  dis- 
tillate is  arsenic-free.  Thus  the  continuous  evolution 
of  chlorine  is  evidently  the  crux  of  the  method  ;  should 
this  fail,  the  non-volatile  arsenic  acid  ir,  the  retort 
might  be  reduced  to  the  arsenious  state  by  traces  or 
organic  matter,  and  possibly  even  by  the  hydrochloric 
acid  itself,  with  consequent  contamination  of  the  dis- 
tillate. As  Thomson  has  already  explained,  the  free 
chlorine  in  the  distillate  can  be  readily  sot  rid  of  by 
drawing  air  (preferably  filtered  air)  through  the 
liquid. 

The  flask  (capacity  about  900  c.c. )  and  condenser  tube 
used  in  the  distillation  of  the  acid  were  of  .Jena  glass, 
the  flask  having  a  glass  stopper  and  the  joints  being 
ground.  The  receiver  was  a  flask  made  of  ordinary 
glass,  of  which  the  neck  was  ground  to  fit  the  lower  end 
of  the  condenser  tube  ;  it  had  a  side  tube  in  the  neck, 
which  was  attached  to  a  bottle  containing  a  few  sticks 
of  potash,  any  nuisance  from  escape  of  chlorine  into 
the  room  being  thus  avoided. 

The  purified  acid  was  kept  in  larse  flasks  of  Jena 
glass,  with  glass-bulb  stoppers,  paper  being  wrapped 
round  these  to  prevent  ingress  of  dust. 

SiTLPHt'Ric  Acid. 

On  several  occasions  we  were  able  to  obtain  this  acid 
from  the  dealers  free  from  arsenic,  but,  as  a  general 
rule,  we  found  it  necessary  to  purify  it  in  the  labora- 
tory. The  Joint  Committee's  method  (i.f^..  distillation 
cf  ordinary  pure  sulphuric  acid  in  a  non-tubirlated 
retort  with  a  little  sodium  chloride,  and  rejection  of 
the  first  portion  of  the  distillate)  was  found  to  work 
easily,  and  we  had  no  difficulty  in  obtaining  the  acid 
free  from  both  arsenic  and  chlorine  by  means  of  it. 
The  test  of  purity  was  the  total  absence  of  any  mirror 

<rheTi  5  c.c.   of  the    acid — diluted,  of  course — ^were 

'  Marshed  "  in  the  ordinary  way. 


NrrKic  Acid. 

This  reagent  was  prepared  by  redistilling  the 
ordinary  pure  acid  with  a  little  nitre  and  a  few  crystals 
of  silver  nitrate.  It  was  tested  for  purity  by  evaporating 
10  to  20  c.c.  to  dryness  in  a  porcelain  basin  over  a 
water  bath,  washing  the  residue  into  a  Marsh  ap- 
paratus with  a  little  acidulated  water,  and  "  Marsh- 
ing."  Obtained  in  this  way,  it  was  invariably  found 
to  be  arsenic-free. 

SxTLPHtraous  Acid. 

An  aqueous  solution  of  this  acid  was  prepared,  when 
required,)  by  gently  warming  a  mixture'  of  sodiuan 
sulpliite  and  dilute  sulphuric  acid,  the  liberated  gas 
being  passed  through  water  to  saturation.  Though  it 
was  not  found  necessary,  it  would  be  an  additional 
safeguard  to  interpose  between  the  generating  and  con- 
ilensing  vessels  an  intermediate  flask  or  Wolff's  bottle, 
I'ontaining  a  very  little  water,  in  case  traces  of  hydro- 
chloric acid  should  also  be  evolved.  The  aqueous  sul- 
phurous acid  thus  obtained  was  tested  by  oxidising  10 
to  15  c.c.  with  nitric  acid,  evaporating  to  dryness  in  a 
small  porcelain  basin  over  the  water-bath,  and  Marsh- 
ing  the  solution  of  the  residue. 

Ammonia  and  Cabbonate  of  Ammonia. 

Vt  e  found  no  difficulty  in  obtaining  aqueous  ammonia 
arsenic-free,  and  the  same  usually  applied  to  ammonium 
■arbonate  also.  Nevertheless,  more  than  one  sample  of 
the  latter  was  found  to  be  arsenical,  and  such  samples 
were  of  course  rejected.  These  reagents  were  tested 
for  purity  by  evaporating  about  20c.c.  in  a  small  basin 
on  the  water-bath,  either  to  dryness  or  until  the  liquid 
no  longer  smelt  of  ammonia.  The  solution  was  then 
acidified  with  sulphuric  acid,  and  Marshed  either 
directly  or  after  preliminary  treatment  with  aqueous 
sulphurous  acid. 

Potassic  Chloeate. 

We  have  found  no  difficulty  as  regards  this  reagent. 
It  must,  of  course,  be  tested  for  purity  by  decomposing 
a  sufficient  quantity — say  5  to  10  grammes — with  a 
slight  excess  of  arsenic-free  hydrochloric  acid  (exactly 
as  in  a  "  Fresenius-Babo "  estimation),  evaporating 
down,  reducing  the  residue  with  sulphurous  acid  solu- 
tion, and  Marshing. 

Zinc. 

Granulation  of  Zinc- 
As  a  general  rule,  though  not  always,  the  "  arsenic- 
free  "  z'nc  which  we  obtained  from  the  dealers  proved 
to  be  satisfactory,  provided  it  was  bought  in  block  form 
(not  granulated)  and  granulated  in  the  ISiboratory  as 
de.scribed  below.  For  this  latter  purpose  a  small  portion 
of  a  block  wns  melted  in  a  Berlin  porcelain  basin,  the 
dross  being  skimmed  off  with  a  hard  gla.s.s  rod  until  the 
surface  remained  almost  bright  for  a  short  time  ;  the 
molten  metal  was  then  granulated  by  pouring  it  from 
a  height  of  4ft.  or  5ft.  into  a  clean  vessel  of  glazed 
earthenware  containing  cold  water.  The  fragmentp  of 
graniilated  zinc  to  be  used  should  be  flaky  and  rather 
thin — not  like  buttons. 

Tesf  for  Arsenic    in  Zinc. 

3  Grammes  of  the  zinc  thus  obtained  were  then 
tested  for  traces  of  arsenic  by  Marshing  with  5  c.c.  of 
arsenic-free  sulphuric  acid  in  about  50  c.c.  of  water,  the 
experiment  being  continued  until  the  zinc  was  practi- 
cally all  dissolved. 


*  The  aeid  was  regarded  as  pure  if  20  c.c.  of  it  gave  no  trace  of  a  mirror  when  "  Marshed." 
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Test  for  "  Sensitiveness  "  of  Zinc. 
If  the  above  test  proved  satisfactory,  the  "  sensitive- 
ness "  of  tlie  zinc  was  then  ascertained  by  making  a 
second  siniihir  experiment,  but  introducing  into  the 
generating  flask,  after  all  air  was  expelled,  a  very  small 
quantity  of  a  solution  of  arsenic  (say  equal  to  0'0025 
iii.grni.  AS4O6).  When  this  small  amount  of  added 
arsenic  was  recovered  quantitatively  in  the  mirror  tube, 
the  sample  of  zinc  was  regarded  as  being  sufficiently 
sensitive  to  allow  of  its  being  used. 

Asbestos. 

The  fibres  of  asbestos,  used  for  filtering  precipitates 
containing  sulphide  of  arsenic,  should  be  soft  and  silky. 
The  asbestos  is  prepared  by  repeated  extraction  with 
concentrated  hydrochloric  acid  until  the  extract  is  no 
longer  coloured  by  iron ;  it  should  be  washed  and 
squeezed  between  each  two  extractions.  After  the 
last  washing  it  is  preserved  in  a  stoppered  bottie  under 
water.  It  must  then,  of  course,  be  tested  for  arsenic, 
when  making  a  blank  with  the  other  pure  reagents,  by 
the  same  procedure  as  in  an  actual  determination  bv 
the  Fresenius-Babo  method  (see  below). 

Water. 

As  the  ordinary  distilled  water  of  the  laboratory  con- 
tained an  appreciable  quantity  of  copper,  derived  from 
the  copper  still  and  condensing  tube,  all  the  water 
employed  in  the  following  work  was  re-distilled  from  a 
glass  retort. 


B.— METHOD  OF  ESTIMATION. 

tSee  Diagram,  p.  22b'. 
After  having  extracted  the  arsenic  from  any  given 
sample  (which  did  not  admit  of  direct  Marshing),  the 
actual  estimation  of  this  arsenic  in  the  final  solution 
was  invariably  don©  by  the  Marsh-Berzelius  method  as 
mofhhed  by  the  Conjoint  Comnuttee  of  which  Mr. 
Helmer  was  chairman  (Appendix  No.  20).  We  did, 
indeed,  try  some  estimations  by  the  Reinsch  method 
in  the  earlier  stages  of  this  work,  but  the  results 
obtained  did  not  appear  to  be  so  satisfactory  as  those 
given  by  the  modified  Marsh  process.  At  the  same 
time  we  did  not  continue  the  use  of  the  Reinsch 
method  sufficiently  long  to  allow  of  our  venturing  to 
oftV-r  any  opinion  upon  the  relative  merits  of  the  two. 

"Marsh"  Apparatus  Employed. 

The  form  of  Marsh's  apparatus  used  was  a  modification 
of  that  described  by  Scudder  (Evidence,  Vol.  I., 
Q.  4270).  It  is  shown  in  the  lettered  diagram  I  (not 
drawn  e.xactly  to  scale)  which  accompanies  this  Keport. 
As  is  well  known,  the  main  point  of  dift'erence  between 
tliis  form  of  apparatus  and  the  others  more  generally 
employed  for  the  same  purpose  is  that  the  greater  part 
of  the  supply  of  hydrogen,  other  than  that  required  for 
tl^e  formation  of  arseniuretted  hydrogen,  is  derived  from 
a  SDiuct  outside  the  "  ^larshing  "  flask  proper,  -i.e-,  from 
a  Kipp  hydrogen  apparatus  filled  with  zinc  and  hydro- 
chloric acid.  For  some  time  we  used  in  this-  "  Kipp  '' 
(A)  reagents  which  were  termed  "  arsenic-free  "  (but 
were  not  really  so),  but  subsequently  we  found  this  to 
be  a  needless  expense,  for  m  any  case  it  is  essential 
that  there  shall  be  attached  to  the  "Kipp  "  an  arsenic- 
absorption  apparatus  such  as  that  described  below. 

In  order  to  ensure  the  Kipp  hydrogen  being  really 
arsenic-free  before  it  reaches  the  Marsh  flask,  it  is  passed 
successively  through  (1)  a  red-hot  tube  (B)  of  Jena  glass, 
about  4  to  6  m.m.  internal  diameter,  heated  by  a  good 
Bimsen  burner  (this,  of  course,  effects  the  deposition  of 
much  of  the  arsenic  present) ;  (2)  a  small  narrow  glass- 
stoppered  wash-bottle  (C),  of  about  30  c.c.  capacity, 
containing  some  strong  sulphuric  acid,  the  object  of  this 
being  to  absorb  any  traces  of  heavy  hydrocarbons  ;  * 
and  (3)  through  two  similar  small  wash-bottles  (D)  (D\ 
of  aboiit  40  c.c.  capacity  each,  containing  a  solution  of 
silver  nitrate,  the  second  having  attached  to  it  a  small 
tower  filled  with  fragments  of  glass  fJso  moistened  with 
the  nitrate  of  silver.  These  last  absorb  any  traces  of 
arsenic  or  of  sulphuretted  hydrogen  which  may  have 
escaped  the  heated  tube  (B). 


Between  the  last  wash-bottle  and  the  Marsh  jr 
generating  flask,  there  is  placed  a  short,  rather  wide, 
capillary  glass  tube  (F)  (an  idea  suggested  by  our 
colleague,  Air.  R.  B.  Floris),  preceded  by  a  small  piece 
of  25i'«ssure  rubber  tubing,  with  screw  clip  attached 
(E),  which  allows  the  flow  of  hydrogen  to  h^  more  easiiy 
regulated  than  can  be  done  by  the  stopcock  of  the' 
'•  Kipp  "  alone.  By  this  means  the  latter  may  be 
tunned  full  on,  so  that  the  pressure  of  the  liquid  in 
the  "  Kipp  "  has  full  play.  The  solution,  of  nitrate 
of  silver  in  the  last  two  wash-bottles  was  at  first  used 
very  dilute,  but  it  was  afterwards  found  better  to  em- 
jiloy  a  somewhat  strong  solution.  Care  must,  how- 
ever, be  taken  to  renew  this  solution  frequently  (the 
frequency,  of  course,  depending  on  the  volume  of  gas 
passed  through  the  apparatus),  to  prevent  the  con- 
tingency of  nitrous  tuiiies  being  carried  over  into 
the  generating  flask,  with  the  possible  result  of  evolu- 
tion of  arseniuretted  hydrogen  being  hindered. 

The  remaining  or  essential  portion  of  the  aj)paratus, 
that  in  which  the  actual  estimation  of  arsenic  is  car- 
ried out,  is  ill  principle  the  same  as  that  used  by 
most  other  chemists,  since  its  introduction  by  the  Con- 
joint Committee.  It  consists  of  a  small  generating 
flask  (G),  to  which  are  attached  short  tubes  (H  H), 
containing  respectively  (1)  jiaper  moistened  with 
acetate  of  lead  solution  and  air-dried,  and  (2)  small 
pieces  of  fused  calcium  chloride  ;  the  last  is  followed 
by  the  mirror  tube  (I).  All  joints  between  G,  H,  and 
I  are  made  of  short  pieces  of  pressure  rubber  tubing. 

A  detiiled  description  of  this  portion  of  the  ap- 
paratus may,  however,  be  of  interest  to  some  readers. 
The  "Marsh,"  or  generating  flask  (G)  is  blown  from 
tubing  of  which  the  bore  just  fits  a  No.  6  rubber 
stoppert  ;  the  bulb  of  the  flask  has  a  capacity  of 
about  70  c.c,  and  the  neck  is,  roughly,  9  cm.  long. 
The  rubber  stop^^er  has  three  holes,  through  which 
pass  (1)  the  tube  which  brings  in  the  "  Kipp  "  hydro- 
gen (this  tube  is  somewhat  constricted  at  the  lower 
end,  which  must  dip  under  the  liquid  in  G) ;  (2)  a 
long,  narrow  tap  funnel,  capable  of  holding  10  c.c.  of 
liquid,  wliicli  serves  for  the  introduction  into  (G)  of 
either  the  acid  or  of  the  liquid  to  be  tested  ;  amd  (3) 
an  exit  tube  connected  to  the  tube  containing  the  lead 
acetate  paper.  This  latter  tube,  which  is  about  3"5 
to  5  cm.  long  and  12  m.m.  wide  externally,  contains 
a  loose  roll  of  filter  paper,  about  3'5  cm.  in  length 
and  8  m.m.  in  thickness,  which  has  been  soakeil  in  a 
solution,  of  acetate  of  lead  and  then  allowed  to  dry  in 
the  air.  Its  use — as  everyone  knows — is  to  absorb  any 
traces  of  sulphuretted  hydrogen  which  may  have  been 
formed  in  th,e  generating  flask.  The  calcium  chloride 
tube — a.bout  the  same  length  and  width  as  the  other — 
is  plugged  at  either  end  with  cotton  or  glass  wool,  to 
keep  tlie  small  laieces  of  ehloride  in  position  ;  it  serves 
to  dry  the  gas  before  the  latter  passes  into  the  mirror 
tube.  The  chloride  of  calcium  in  this  tube  should 
be  renewed  whenever  the  first  pieces  become  visibly 
ilamp. 

The  mirror  tube  (Diagram  II.)  is  made  from  rather 
thick-walled,  milky  Jena  glass  tubing  of  about  5  m.m. 
external  diameter.  At  first  we  carefull_v  cleansed  this 
from  all  traces  of  dust,  washed  out  with  distilled  water, 
and  dried  ;  but  latterly  this  was  dispensed  with,  unless 
the  tube  vva,s  obviously  dtLsty.  A  piece  ol  this  tubing 
is  thickened  and  drawn  out  over  the  blowpipe  flame 
until  the  internal  diameter  of  the  drawn-out  part  is 
about  1  m.m.,  its  length  being  about  9  to  10  cm.  It 
is,  of  course,  important  to  keep  the  bore  of  this  drawn- 
out  portion,  at  the  place  where  the  arsenic  mirror  is 
deposited  (A),  as  nearly  uniform  as  possible.  The 
fine  end  of  the  tube  is  turned  up  at  right  angles,  its 
aperture  being  fused  quite  small,  so  as  to  prevent 
backward  diffusion  of  air  into  the  tube.  The  wide  end 
(B),  which  is  about  12  cm.  from  the  shoulder  (C),  is 
constricted  a  little,  so  that  it  may  fit  into  the  rubber 
pressure  tubing  connecting  with  the  chloride  of  calcium 
tube,  while  at  about  the  middle  of  this  wide  part  (X) 
another  slight  constriction  is  made,  to  allow  of  the  tub© 
being  fused  up  easily  at  the  end  of  an  estimation.  Be- 
fore use  the  tub©  is  cleansed  from  traces  of  organic 
matter  byheating  to  redness  and  drawing  air  through  it. 
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In  the  earlier  stages  of  our  work  this  sulphuric  acid  bottle  was  not  used, 
t  This  stopper  and  the  neck  of  the  flask  are  drawn  rather  large  in  the  diagrara  for  the  sake  of  clearness.  It  would, 
of  course,  be  preferable  if  the  stopper  and  all  the  joints  of  this  apparatus  from  the  generating  flask  to  the  mirror  tube 
were  of  glass  throughout.  In  the  estimation  of  arsenic  in  fuels  by  Dr.  McGowan  and  Mr.  Floris  (Appendix,  No.  23),  a 
very  tiny  ring  of  mirror  (probably  antimony)  was  sometimes  found  "deposited  close  to  the  flame  of  the  mirror  tube  ;  and 
in  case  this  should  liave  been  caused  by  the  spitting  of  the  acid  in  the  generating  flask  on  to  the  red  rubber  stopper  (tlie 
neck  of  this  particular  generating  flask  being  very  short),  the  bottom  of  the  rubber  stopper  in  the  fuel  estimations  was 
latterly  coated  with  paraffin. 
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In  an  actual  experiment  the  mirror  tube  is  sup- 
ported at  two  points  on  an  ordinary  round  iron  tripod, 
small  screens  of  Tinned  iron  (vvliieli  anyone  can  make 
tor  himself)  being  so  arranged  as  to  jDrotect  the  Bunsen 
burner  from  draughts,  and  also  to  prevent  the  flame 
from  being  blown  on  lo  that  part  of  the  tube  at  whicli 
arsenic  is  deposited.  The  tine  end  of  the  tube  (D) 
is  also  held  by  a  wooden  clamp,  to  prevent 
"  buckling  "  while  an  estimation  is  in  progress.  The 
tube  is  heated  to  bright  redness  at  E  by  meams  of  a 
good,  but  small.  Bunsen  burner,  the  flame  covering 
about  2c.m.  of  the  wide  part  of  the  tube  (including 
the  shoulder). 

Advaxtages  and  Disadvantages  of  the  above 
Apparatus. 

It  may  be  well  at  this  point  to  sum  up  shortly  the 
main  advantages  and  disadvantages  of  the  above  form 
of  "  Marsh  "  apparatus,  as  compared  with  other  forms 
in  general  use. 

Advantages. 

1.  A  small  generating  flask  can  be  used,  because  of 
the  small  quantities  of  reagents  employed. 

2.  There  is  great  economy  in  the  use  of  these  arsenic- 
free  reagents,  a  consideration  of  moment  when  the  fre- 
quent difficulty  of  preparing  them  pure  is  borne  m 
mind. 

3.  The  "  washing-out  "  of  the  apparatus  with 
hydrogen  before  and  after  an  estimation  can  be  done 
easily  and  rapidly. 

4.  The  rate  of  flow  of  hydrogen  can  be  very  easily 
regulated  and  maintained  constant  throughout  an  esti- 
mation. 

Disadvantages. 

1.  The  slow  bubbling  of  the  "  Kipp "  hydrogen 
through  the  liquid  in  the  generating  flask  causes  the 
deposition  of  "  double  "  mirrors  ;  in  other  words,  in  the 
portion  of  the  capillary  tube  where  the  arsenic  i.s  de- 
posited there  are  two  regions,  one  in  front  of  the  other. 
This  of  itself  might  be  thought  a  fatal  objection  by 
many  people,  on  the  ground  that  it  is  less  easy  to  read 
a  double  than  a  single  mirror  with  accuracy  ;  and  there 
can  be  no  doubt  that  a  perfectly  valid  objection  can  be 
made  on  this  score,  for  a  single  mirror  is  clearly  better 
for  quantitative  reading  than  a  doub-le  one.  We  have 
found,  however,  that  with  standards  j^repared  in  the 
same  way  as  the  mirrors  in  the  actual  estimations,  the 
differences  in  a  large  number  of  readings  made  over  a 
long  period  by  both  of  us  independently  were  almost 
invariably  very  slight. 

2.  The  apparatus  takes  up  much  more  room  than 
most  other  forms.  With  a  suitable  arrangement  of 
T  tubes,  however,  this  objection  can  be  to  a  great  ex- 
terit  overcome,  one  "  Kipp  "  and  one  purifying  appa- 
ratus being  sufficient  to  serve  several  generating  flasks. 


flask  is  always  kept  as  uniform  as  possible,  i.e.,  at 
about  50  c.c.  ;  and,  if  the  flask  should  show  any 
tendency  to  become  warm,  it  is  immersed  in  cold 
water. 

Peepaeation  or  Standaed  Mireors. 

For  this  purpose  a  standard  solution  of  arseiiious 
oxide  in  water  was  made  by  dissolving  an  accurately 
weighed  quantity  (about  0'3  grm.)  of  the  pure  dry 
XDOwdered  substance  in  500  c.c.  of  water.  After  our 
hrst  experiments  the  arsenious  oxide  was  recrystallised 
beforehand  from  a  hydrochloric  acid  solution,  washed 
and  dried  ;  it  left  no  residue  on  being  vaporised.  As 
is  well  known,  a  little  time  and  patience  is  required 
to  prepare  an  aqueous  solution  of  even  such  a  small 
quantity  of  arsenic  as  that  given  above.  The  solution 
thus  obtained  was  made  up  to  500  c.c,  and  the  amount 
of  arsenic  in  it  checked  by  titration  with  a  standard 
solution  of  iodine.  To  instance  one  case: — 0"3008 
grm.  arsenious  oxide  was  dissolved  in  water,  and  the 
solution  made  up  to  500  c.c.  1  c.c.  therefore  contained 
theoretically  0  000602  grm.  As^  0^.  By  titration  with 
iodine  the  strength  came  out  at  0-000577  grm. 

From  the  above  strong  arsenical  solution,  dilute  solu- 
tions were  made  as  required  ;  for,  while  the  strong 
solution  keeps  its  strength  for  a  long  time,  perhaps 
indefinitely,  a  dilute  solution  has  been  found  by  nomt^ 
observers  to  weaken  rather  rapidly. 

Standard  tubes  of  the  following  "densities"  were- 
made  (and  renewed  from  time  to  time  as  required) :  — 

0-0025  in.grm.  Ah^ 

0-0035  „  „ 
0-005 

0010  „  , 

0-0]  5  „  , 
0-020 
0-025 

0-030  „  „ 

0-040  „  „ 

Corresponding  sets  of  tubes  were  prepared  both  with 
sulphuric  and  with  hydrochloric  acid  (for  comparison 
respectively  with  "  Marsh "  estimations  done  with  the 
one  or  the  other  acid),  but  we  found  very  little,  if  any, 
difference  between  the  densities  of  the  mirrors  pro- 
duced with  equal  amounts  of  arsenio  by  these  two  acids. 

The  mirror  which  we  found  it  most  convenient  to 
read  was  that  given  by  0  01  m.grm.  of  arsenious  oxide  ; 
we  therefore  endeavoured,  as  far  as  possible,  to 
adjust  the  quantity  of  extract  Marshed  so  as  to  yield 
a  mirror  approximating  to  this  in  value.  But  in  many 
cases,  of  course,  the  mirror  which  had  to  be  read  was 
much  smaller,  while  in  a  considerable  number  of  in- 
stances it  was,  from  one  cause  or  another,  denser. 


Method  of  Working  the  Apparatus. 
The  portion  of  the  apparatus  dealing  with  the  puri- 
fication of  the  Kipp  hydrogen  having  been  fitted  up 
•and  the  hydrogen  turned  on,  3  grms.  of  zinc  and  about 
30  c.c.  of  water  are  introduced  into  the  generating 
flask.  The  complete  apparatus — with  the  exception  of 
the  mirror  tube — is  now  connected  up,  and  the  Kipp 
hydrogen  allowed  to  flow  through  it  for  10  minutes  or 
■so,  at  the  rate  of  about  four  small  bubbles  per  second. 
The  mirror  tube  is  then  attached  and  the  flow  of  hydro- 
gen continued  for  another  five  minutes,  after  which 
the  Bunsen  burner  under  tlie  mirror  tube  is  lighted. 
If  after  a  further  period  of  10  minutes  the  tube  is  still 
perfectly  clean,  the  hydrogen  is  slowed  down  to  the 
Tate  of  about  one  small  bubble  per  second,  the  diluted 
acid  (10  c.c.  of  1  in  4  sulphuric  acid,  or  10  c.c.  of  hydro 
chloric  acid  of  I'l  sp.  gr. ,  as  the  case  may  be)  run  into 
the  generating  flask,  and  another  "  blank "  of  10 
minutes  performed.  Should  there  still  be  no  sign  of 
any  deposit  in  the  mirror  tube,  the  solution  to  be 
tested  is  run  into  the  generating  flask,  and  the  ex- 
periment continued  for  at  least  an  hour  longer,  by 
which  time  the  whole  of  the  arsenic  ]n'esent  will  have 
been  denosited  in  the  mirror  tube.  The  rate  of  flow 
of  the  Kipp  hydrogen  is  now  slightly  quickened  for  a 
few  minutes,  and  the  mirror  tube  fused  off  at  X  and 
then  immediately  at  E  (see  Diagram  II.  above), 
labelled,  and  read  against  standards  prepared  in  the 
same  manner.    The  volume  of  liquid  in  the  generatin.f 


C— METHODS  EMPLOYED  FOR  THE  EXTRACTION 
OF  ARSENIC  FROM  DIFFERENT  SUBSTANCES 
BEFORE  MARSHING." 

In  this  connection  we  should  like  to  take  the  oppor- 
tunity here  of  expressing  our  indebtedness  more  espe- 
cially to  Professor  Wormley's  excellent  book  on  the 
"  Micro-Chemistry  of  Poisons,"  from  which  we  have  de- 
rived much  useful  information  and  guidance. 

Four  different  general  methods,  sometimes  more  or 
less  modified  according  to  the  circumstances  of  the  case, 
have  been  employed,  viz.  : — ■ 

(1)  Direct  Marshing,  without  destruction  of  organic 

matter. 

(2)  Marshing  of  the  final  extract  after  preliminary 

destruction  of  the  organic  matter  by — 

(a)  The  Fresenhis-Babn  method,  with  chlorate  of 

potash  and  hydrochloric  acid ; 

(b)  Gauticr's  method,  with  nitric  aud  sulphr.ric 
acids ; 

(c)  The  basic  method  of  Newlands  and  Ling,  with 

the  use  of  lime  and  lime-water. 

Blanks. — ^It  should  be  added  here  that  blank  experi- 
ments with  all  the  reagents  and  vessels  used  in 
the  estimatiotis  were  carried  out,  and,  in  doing 
these  "  blanks,"  the  procedure  and  also  the  time  oecu- 
nied  were  as  nearlv  as  possible  the  same  as  in  the  fictiial 
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experiments  themselves.  This  point  ie  obviously  of 
supreme  importance  when  post-mortem  cases  are  in 
question. 

DiKECT  "  MaESHING,"  WITHOUT  PREVIOUS  DeSTEUCTIOK 

OF  Organic  Matter  (if  Present). 

Only  a  comparatively  few  samples,  such  as  waters, 
sugars,  the  hydrochloric  acid  extracts  of  whole  rice,  and 
the  conistituents  of  effervescing  driniks,  were  iVJarshed 
directly,  as  a  rule,  with  hydrochloric  acid,  without  pre- 
vious destruction  of  the  organic  matter,  if  present. 
When  it  was  necessary — as  in  the  case  of  sugars — a 
larger  generating  flasli  than  usual  was  employed  (a 
flask  of  about  200  c.e.  capacity),  together  with  larger 
quantities  of  zinc  and  acid ;  but  in  the  first  instance  it 
was  ascertained  by  experiment  that  the  use  of  this  larger 
apparatus  did  not  influence  (at  all  events,  appreciably) 
the  ■•  density"  of  the  mirror  produced  by  a  given  quan- 
tity of  arsenic. 

In  the  case  of  sugars,  10  grammes  of  the  sample  v.'cre 
taken,  and  the  solution  run  gradually  intO'  the  generatiag 
flask,  so  asi  to  avoid  any  danger  from  frothing.  The 
Iklarsliing  was  continued  for  from  30  to  40  minutes  after 
the  addition  of  the  sugar  solution,  more  acid  being 
added   if  required. 

In  the  case  of  samples  of  whole  rice,  the  method  fol- 
lowed was  that  recommended  for  malt  by  the  Joint  Com- 
luittee  of  the  Society  of  Chemical  Industry  and  of  the 
Society  of  Public  Analysts,  viz.,  tO'  digest  50'  grammes 
of  the  substance  with  a  mixture  of  50  c.c.  water  and 
50  c.c.  hydrochloric  acid  of  1"1  sp.  gr.  at  a  tempera- 
ture of  about  50°  C.  for  15  minutes,  and  to  Marsh  a  por- 
tion of  the  decanted  extract.  This  treatment  does  not 
liiake  the  rice  spongy,  but  rather  granular,  and,  as  it  is 
not  continued  for  a  lo>ng  period,  the  probabilities  are 
against  any  appreciable  absorption  of  arsenic  from  the 
acid  solution  by  the  grains  of  rice  themselves.  No 
water  being  subsequently  added,  10  c.c.  of  the  above  ex- 
tract correspond  to  5  grammes  of  rice.  In  order  tO'  see 
wliether  any  ansenic  was  kept  back  in  the  generating 
flask  by  the  organic  matter  in  solution  or  semi-solution 
in  the  hydrochloric  acid  extract,  this  organic  matter  was 
destroyed  in  a  portion  of  one  such  extract,  and  the  final 
inorganic  solution  Marshed  ;  the  results  obtained 
showed  that  no  arsenic  had  been  kept  back  by  Marshing 
the  liquid  directly. 

Malt  Extracts  were  also  Marshed  directly.  Here 
again,  in  one  case,  practically  identical  results  were 
obtained  (a)  by  direct  Marshing,  and  (b)  by  preliminary 
destruction  of  the  organic  matter  with  nitric  and  sul- 
phuric acids. 

We  should,  however,  like  to  add  here,  in  conclusion, 
that  it  must  not  be  asstuiied  without  actual  proof  that 
direct  Marshing  is  sufficient  to  extract  the  arsenic  pre- 
sent in  any  substance,  otherwise  serious  error  may  result 
(cf.  samples,  of  Apple  Green  and  Baking  Pmoder  in 
Tables  of  Analysis,  Appendix  25). 

Destkuction  of  Organic  Matter  PRELniixARY  to 
"  Marshing." 
As  already  stated,  one  of  three  general  methods  was 
followed  here,  according  to  the  nature  of  the  substance 
under  examination.  It  must,  however,  be  borne  in 
mind,  when  reading  the  details  given  below,  that  the 
methods  were  slightly  modified  in  some  instances.  No 
hard  and  fast  ride  with  regard  to  this  can,  be  laid  down, 
much  depending  on  the  common  sense  of  the  operator. 

(a)  The  Fresenius-Baho  m.ethod,  i.e.,  destruction  of  or- 
ganic matter  by  chlorate  of  potash  am,d  hydrochloric 
acid. 

Til  is  well-known  and  well-proved  method  is  particu- 
larly applicable  toi  those  cases  where  a  large  weight  of 
substance  has  to  be  treated,  e.g.,  viscera,  dried  fish, 
etc.,  but  it  also  answers  equally  well  with  smaller  weights 
of  such  substances_  as  hair.  Gelatine  and  allied  bodies, 
too,  readily  pass  into  a  state  of  limpid  soltition  wheii 
warmed  with  hydrochloric  acid  and  a  little  chlorate  of 
potash,  and  these  latter  solutions  can,  after  reduction, 
either  be  Marshed  directly  or  precipitated  in  the  first 
instance  by  sulphuretted  hydrogen,  as  described  below. 
The  chlorate  method  of  destruction  of  organic  matter  is 
thus  perhaps  of  more  general  application  than  any  other. 
Its  great  disadvantage  must  always  be  the  length'of  time 
which  is  required  for  carrying  it  out — ^not  mucli  less  than 
five  days ;  and,  besides  this,  the  number  of  points  which 
require  to  be  observed  in  its  manipulation  are  consider- 


able, so  that  some  practice  is  necessary  before  accurate  Appendix  22, 

results  can  be  achieved.    In  spite  of  these  drawbacks,   

lnowever,  we — like  others  who  have  carefully  examined 
this  method — have  found  it  invaluable  where  small  quan- 
tities of  arsenic  have  had  to  be  extracted  from  large 
weights  of  material  (test  experiments  under  those  condi- 
tions having  shown  that  it  can  be  made  to  yield  g«sd 
results"). 

The  following  are  the  details  of  the  method  :  — 
In  the  case  of  fresh  viscera  a  convenient  weight  to 
take  for  examination  is  about  150  grammes  ;  of  dried 
fish  not  more  than  30  to  40  grammes  should  be  used  ; 
12  grammes  of  hair  (if  obtainable)  is  a  suitable  quan- 
tity ;  while  about  20  grammes  of  gelatine  may  be  taken. 
In  every  case  the  substance  in  question  is  cut  into  as- 
small  pieces  as  possible  and  treated  in  a  basin  of  Berlin 
porcelain  with  20  to  70  c.c.  hydrochloric  acid  of  I'l 
spec.  grav.  (according  to  the  weight  taken)^  mixed- 
witii  about  three  times  its  volume  of  water.  After' 
being  well  stirred,  the  whole  is  warmed  ever  a 
low  rose-bunier  flame  almost,  but  not  quite,  to  boiling.- 
Small  quantities  of  pure  chlorate  of  potassium  (about 
one-third  of  a  gramme  at  a  time)  are  now  added  at 
intervals  of  a  few  minutes,  care  being  taken  to  keep  the 
volume  of  the  liquid  constant  by  the  addition  of  a  iittle 
water  from  time  to  time.  By  this  treatment  the  whole 
of  the  solid  gradually  goes  into  solution,  and  tlia  liquid 
assumes  a  yellow  colour.  The  addition  of  chlorate  is 
continued  until  the  yellow  ceases  to  change  to  hrown 
m  about  ten  minutes,  after  wliich  the  liquid  is  furtiier 
warmed  till  it  just  begins  to  darken  in  colour,  aa.  in- 
dication that  all  the  chlorate  has  been  decomposed. 
The  liquid  is  now  allowed  to  become  quite  cold,  when 
a  considerable  quantity  of  solid  matter  separates  out, 
after  which  the  clear  supernatant  liquor  is  poured  on- 
to a  filter  of  Swedish  filter  paper,  and  the  residue  in 
the  basin  washed  two  or  three-  times  by  being  warmed 
with  water  and  a  little  hydrochloric  acid,  cooled  and 
filtered.  It  is  important  that  the  liquid  should  be 
C|uit©  cold  before  filtration  (ice  being  used  for  cooling, 
if  necessary),  otherwise  the  filtrate  will  deposit  more 
solid  matter  an-d  will  require  filtration  a  seeond  time. 
The  mixed  filtrate  and  wasiiings  are  now  returned  to  the 
porcelain  basin  and  evaporated  slowly  over  a  small 
rose-burner  flame  to  a  volume  of  about  200  o.o.,  one  or 
two  further  crystals  of  chlorate  being  dropp&d  in  from 
time  to  time,  should  the  liquid  again  tend  to  become 
dark  coloured.  After  this  evaporation  it  is  allowed  to 
cool  somewhat,  and  10  to  15  c.c.  of  a  saturated  aqueous 
solution  of  sulphurous  acid  are  added,  in  order  to  reduce 
the  arsenic  to  the  arsenious  condition.  The  liquid  is 
now  allowed  to  stand  for  some  time  and  then  the  sul- 
phurous acid  is  cautiously  steamed*  off,  care  being,  of 
course,  taken  that  the  hydrochloric  acid  present  never 
becomes  at  all  concentrated,  otherwise  arsenic  will  be 
lost  as  trichloride. 

The  residual  liquid,  whose  volume — assuming  that 
70  c.c.  of  20  per  cent,  hydrochloric  acid  were  originally 
taken — should  be  rather  less  than  200  c.c,  but  not  less 
than  150  c.c,  is  now  cooled  and  filtered,  if  necessary, 
into  a  conical  flask  of  Jena  glass  of  about  200  c.c. 
capacity.  A  slow  current  of  washed  sulphuretted 
hydrogen  is  then  passed  through  the  liquid  for  an  hour, 
the  flask  (whicli  is  nearly  full)  tightly  corked  f  and  put 
on  the  top  of  an  incubator  or  some  other  moderately 
warm  place  until  next  day,  when  more  sulphurettecl 
hydrogen  is  passed  into  it,  and  the  flask  again  corked. 
If  after  two  days  more  the  liquid  still  .smells  of 
sulphuretted  hydrogen,  it  is  filtered  tliroagh  purified 
asbestos  in  a  Gooch  crucible,  the  precipitate  beincr 
washed  with  a  little  sulphuretted  hydrogen  water.  It 
is  important  that  the  volume  of  this  wash  water  should 
not  be  great,  say,  not  more  than  20  c.c,  otherwise 
sulphide  of  arsenic,  df  present,  is  liable  to  assume  the 
colloidal  form  and  to  paiss  through  the  filter. 

The  asbestos  containing  the  washed  precipitate  is 
then  transferred  from  the  crucible  to  a  small  porcelain 
basin,  the  crucible  being  finally  rinsed  out  witli  a  little 
water.  After  warming  the  basin  on  a  water-bath  to 
disintegrate  the  asbestos,  2-5  c.c.  of  (1  in  5)  aqueous 
ammonia  are  added,  the  wanning  continued  for  a  short 
time,  and  the  dark-coloured  liquid  poured  from  the 
asbestos  on  to  a  small  (Swexlish)  filter ;  and  this  extrac- 
tion with  small  quantities  of  ammonia  and  water  is  con- 
tinued until  both  the  asbestos  and  the   filtrate  are 


boilin<3'''^  expression  "  steaming  "  is  sometimes  used  in  the  course  of  this  paper.   It  merely  means  evaporating  quietly,  not 

+  A  softened  cork,  oovered  at  bottom  and  sides  with  a  piece  of  filter  paper,  makes  a  clean  stopper. 
4576. 
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colourless,  llie  whole  of  tlie  arsenic  is  now  in  the 
'""  tiltrate.  This  is  evaporated  on  a  water  bath  to  drj^ness, 
or,  at  least,  until  the  whole  of  the  ammonia  is  expelled  ; 
2  c.c.  of  concentrated  nitric  acid  are  added  to  the 
residue,  and  digestion  is  continued  on  the  water  bath, 
with  subsequent  small  additions  of  nitric  acid,  if  neces- 
sary (not  less  than  Ic.c.  at  a  time),  until  the  liqiiid  is 
pale  yellow  in  colour.  The  free  nitric  acid  is  then 
evaporated  off,  or  practically  so,  and  the  residue  ex- 
tracted about  three  times,  with  a  few  c.c.  of  a  warm 
aqueous  solution  of  ammonium  carbonate  (1  in  4),  in 
order  to  get  rid  of  any  sulphur  which  may  have  been 
deposited  in  the  course  of  the  treatment  with  nitric 
acid.  After  again  filtering,  the  liquid  is  evaporated 
on  the  water  bath  until  free  from  ammonia,  and  the 
residue  aga,in  treated  with  nitric  acid  and  evaporated 
to  di-yness.  Then  a  very  little  concentrated  sulphuric 
acid,  say  8  to  10  drops,  is  added  and  the  basin  heated 
until  the  contents  are  thoroughly  charred,  when  the 
excess  of  sulphuric  acid  is  driven  oS  with  the  precau- 
tions to  be  afterwards  described  under  Gautier's  method 
below.  The  subsequent  treatment,  i.e.,  extraction  of 
the  cliar  witli  acidulated  water,  reduction  of  the  ex- 
tract with  aqueous  sulphurous  acid,  etc.,  are  exactly 
the  same  as  given  under  Gautier's  procedure,  to  which 
the  reader  is  therefore  referred. 

Note. — The  remarks  made  under  Gautier's  method 
with  regard  to  ignition  of  the  final  nitric  acid  residue 
with  lime  apply,  of  course,  equally  here  also. 

In  conclusion,  as  has  been  already  stated,  some  know- 
ledge of  the  various  points  of  this  method — knowledge 
which  can  only  be  gained  by  practical  experience— is 
essential  before  accurate  results  can  be  obtained  by  it. 
But,  given  that  experience,  we  have  every  reason;  to 
rely  confidently  upon  it. 

As  has  been  already  stated,  the  mirrors  obtained  by 
the  foregoing  Fresenius-Babo  method  (which  includes 
precipitation  with  sulphuretted  hydrogen)  were  read 
against  standard  tubes  prepared  by  the  direct  Marshing 
of  an  arsenic  solution.  Tlie  work  on  fuels  done  for  the 
Commission  (McGowan  and  Floris,  Appendix  X.) 
has  shown  that  it  is  inadmissible  to  compare  a  mirror 
obtained  from  the  precipitation  of  arsenic  in  an  in- 
urrjanic  solution  with  a  directly  Marshed  standard; 
sulphide  of  arsenic  not  being  altogether  insoluble,  the 
results  from  such  a  comparison  come  out  too  low.  The 
fuel  mirrors  were,  therefore,  read  against  standards 
obtained  by  precipitating  known  quantities  of  arsenic 
as  sulphide,  and  working  up  the  precipitate  exactly  as 
in  the  estimation  itself. 

Possibly  the  results  given  by  the  Fresenius-Babo 
method  may  tend  for  this  reason  to  be  a  little  low  also, 
though  the  error  cannot  be  very  great  here,  because  the 
precipitate  of  sulphide  of  arsenic  always  brings  down 
with  it  very  considerable  quantities  of  organic'matter, 
which  no  doubt  have  an  absorptive  and  precipitating 
effect  upon  arsenic  which  would  otherwise  remain  in 
solution.  In  aa  early  test  experiment,  in  which  0-05 
m.grm.  of  arsenic  was  added  to  100  grms.  of  moderately 
fat  beef  (finely  cut  up),  the  mixture  being  then 
chlorated,  etc.,  practically  the  whole  of  this  arsenic  was 
recov-n-ed  (a  "  blank  "  was  done  at  the  same  time).  To 
really  test  the  point  properly  would  have  required  esti- 
mations to  be  made  with  known  amounts  of  arsenic 
mixed  with  a  large  variety  of  arsenic-free  foods  or  other 
oiganic  substances,  similar  in  nature  to  those  actually 
under  examination. 


(6)  Gautier's  Method,  i.e.,  the  destruction  of  organic 
matter  by  nitric  and  sulphuric  acids  together. 

Briefly  described,  this  method  consists  in  first  par- 
tially destroying  the  organic  matter  by  oxidation  with 
conicentrated  nitric  acid,  then  charring  the  residue  with 
concentrated  sulphuric  acid,  driving  off  the  excess  of 
the  latter,  and  extracting  the  thoroughly  charred  residue 
with  acidulated  water.  The  whole  of  the  arsenic 
originally  present  should  be  obtained  in  the  extract. 

The  method  can,  if  necessary,  be  employed  for  the 
extraction  of  arsenic  from  large  quantities  of  flesh, 
etc.,  but  it  is  more  suitable  where  smaller  quantities — 
say,  5  to  10  grms. — of  vegetable  substances,  such  as 
flour,  chicory,  malt  extract,  etc.,  have  to  be  dealt  with. 
"We  have  found  it  especially  useful  with  the  following 
classes  of  substances: — (a)  Mixtures  containing  con- 


siderable quantities  of  cellulose — a  substance  wlucli  is 
not  attacked  by  chlorine,  and  which  may  possibly,  tlare- 
fore,  b©  liable  to  act  as  an  absorbent  (or  adsorbent) 
sponge  if  left  undestroyed ;  (&)  broken  cereal  grains,  to 
which  the  other  methods  could  not  conveniently  be 
applied  ;  (e)  organic  and  inorganic  colouring  matters. 

Process. — The  substance  in  question  is  first  treated 
with  about  5  c.c.  of  pure  concentrated  nitric  acid  in  tlie 
cold,  *h.e  basin  being  afterwards  warmed  very  cautiously 
on  a  water  bath.  After  the  tendency  to  froth  has  ceased, 
this  warming  may  be  done  more  strongly,  and  further 
small  quantities  of  nitric  acid  added  from  time  to  time 
until  the  whole  of  the  substance  has  gone  into  solution. 
The  heating  of  the  basin  is  then  continued  over  a  low 
rose-burner  flame  or,  preferably,  a  dSry*  water  bath, 
until  the  m.a&&  is  semi-solid,  when  1  c.c.  of  concentrated 
sulphuric  acid  is  added,  and  the  gentle  heating  re- 
newed until  the  whole  has  become  black,  at  which  sta^e 
an  ordinary  Bunsen  flame  is  substituted,  in  order  to 
drive  off  all  excess  of  sulphuric  acid.  This  latter  opera- 
tion must  be  performed  very  cautiously,  and  great  care 
must  be  taken  to  ensure  that  no  part  of  the  basin 
approaches  a  red  heat.  If  the  smell  of  sulphurous  acid 
can  be  detected  in  the  escaping  fumes,  the  heatiag  must 
be  stopped  and  the  contents  of  the  basin  again  treated 
with  nitric  acid,  as  described  above.  When  all  the 
sulphuric  acid  has  been  driven  off,  the  charred  residue 
— ^which  is  dry,  and  easily  pulverised — is  extracted 
several  times  with  small  quantities  of  acidulated  water 
(acidulated  preferably  with  sulphuric  acid)  and  filtere  i. 
To  the  filtrate,  which  must  be  clear,  colourless,  and 
vrithout  smell,  a  few  drops  of  aqueous  sulphurous  acid 
solution  are  then  added  ;  after  the  excess  of  the  latter 
has  been  gradually  steamed  off,  the  liquid  is  ready  for 
Marshing. 

That  this  method  is  accurate  when  properly  worked, 
we  have  no  doubt.  In  one  test  experiment — a  severs 
one — 0-05  m.grm.  of  arsenious  oxide  was  added  to  100 
grammes  of  fat  beef,  which  was  then  treated  as  described 
above.  Although  the  large  bulk  of  the  material  made  it 
difficult  to  handle  properly,  0-043  m.grm.,  or  nearly 
90  per  cent,  of  the  arsenic  was  recovered  in  the  final 
extract.  ("  Blanks  "  were,  of  course,  also  done,  to  en- 
sure the  purity,  etc. ,  of  the  re-agents  employed). 

Tlie  poi'jt  at  which  there  is  danger  of  losing  arsenic 
is  in  the  expulsion  of  the  excess  of  sulphuric  acid.  If 
part  of  the  latter  were  reduced  to  sulphurous  acid,  that 
in  its  turn  would  reduce  arsenic  to  arsenious  acid,  wliich 
would  be  volatilised  at  the  comparatively  high  tempera- 
ture employed.  The  only  way  to  avoid  this  is  to  get  rid 
of  the  sulphuric  acid  as  rapidly  as  possible  without  over- 
heatins  the  basin.  Should  overheating  occur,  the  arsenic 
acid  present  may  be  decomposed  and  the  arsenic  vola- 
tilised ;  this,  however,  is  not  likely  to  take  place  if  the 
basin  is  kept  well  below  a  red  heat.  The  point  is  one  in 
which  experience  is  the  '^)est  guide. 

Care  must  also  be  taken  to  get  rid  of  the  whole  of  the 
sulphuric  acid  before  extracting  the  residue.  If  this  be 
not  done,  the  extract  will  be  turbid  and  coloured,  and  a 
large  quantity  of  sulphuretted  hydrogen  will  afterwards 
be  liberated  in  the  Marsh  apparatus.  This  point,  i.e., 
the  necessity  of  having  a  solution  to  "  Marsh  "  which  is 
quite  free  from  organic  matter,  has  also  been  empha- 
sised by  Bertrand  (Bull.  Soc.  Chem-.,  Sei'ies  3,  Vol. 
XXVII.,  No.  16). 

Suggested    Simplification  of  Gautier's  Method. 

In  conclusion,  we  would  suggest  that  this  method  of 
Gautier  might  be  modified  by  conjoining  it  with  the  Basic 
Metliod  in  the  following  manner.  After  the  orgr.iiic 
matter  has  been  disintegrated  by  treatment  with  nitric 
acid,  as  already  described,,  the  residue — instead  of  being 
charred  by  sulphuric  acid— might  be  thoroughly  mixed 
with  an  excess  of  lime  and  lime  water,  and,  after  drying, 
be  incinerated.  The  lime  residue  could  then  be  brought 
into  solution  and  (in  the  absence  of  any  appreciable 
quantity  of  iron  t)  be  Marshed  directly.  We  have  tried 
this  method  with  two  samples,  but  have  not  had  time 
to  test  it  with  known  quantities  of  added  arsenic.  We 
have  no  doubt,  however,  from  a  considerable  experience 
of  the  basic  method  in  other  directions,  that  it  would  be 
found  to  yield  satisfactory  results,  as  the  combustion  is 
a  verv  easy  one ;  it  would  also  effect  a  considerable 
saving  of  time. 


*  Foi  this  purpose  a  small  enamelled  basin  fitted  with  copper  rings  is  employed. 

t  McGowan  and  Floris. — Report  on  the  Methods  employed  in  the  Exaniination  of  Fuel  Samples  for  the  Commission 
(Appendix,  No.  23,  below).  .  . 
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(c)  The  Basic  Method  {Newlands  and  Ling:  Chapman). 

This  method,  of  which  two  modificatious  for  the  esti- 
mation of  arsenic  in  fuel  were  recently  introduced  inde- 
pendently by  Newlands  and  Lingi  and  by  Ohapman^, 
is  now  well  known.  We  have  employed  the  method 
of  Newlands  and  Ling,  modified  sometimes  by  the  use  of 
lime  water  in  addition  to  lime,  as  recommended  by  the 
Committee  appointed  by  the  Commiesioners  of  Inland 
Revenue^,  and  have  found  it  useful  in  the  following 
cases: — (a)  Starchy  subsitances,  such  as  broken  cereal 
grains,  flour,  meal  and  malt;  (b)  organic  colouring 
materials  like  "  apple  green,"  "  carmine,"  etc. ;  (c)  inor- 
ganic colouring  matters,  such  as  Bole  Armenia,  which 
consists  mainly  of  oxide  of  iron  (in  such  a  case  the 
arsenic  must  be  precipitated  with  sulphuretted  hydrogen 
from  the  lime  extract,  to  get  rid  of  this  iron  before 
Marshing) ;  (cZ)  substances  like  cigarette  papers,  which 
consist  mainly  of  cellulose.  Many  of  these  would  be 
difficult  to  treat  in  a  satisfactory  manner  by  other 
methods.  Thus,  cellulose  is  not  attacked  by  chlor-ine, 
and  nitric  acid  might  form  an  explosive  derivative  with 
it ;  again,  resistant  inorganic  colouring  matters  would 
be  hard  to  treat  in  any  other  way  than  by  ignition  with 
a  base. 

The  method  usually  followed  with  organic  mix- 
tures was  to  first  moisten  the  substance  thoroughly 
with  lime  water,  and,  after  evaporating  off  the  water 
on  a  water-bath,  to  mix  with  powdered  lime  and  then 
ignite  at  a  red  heat  in  a  platinum  basin.  When 
the  residue  became  white,  it  was  extracted  (dissolved, 
if  possible)  with  dilute  hydrochloric  acid,  and,  if  the 
resulting  solution  did  not  contain  any  appreciable 


quantity  of  iron,  it  was  Marshed  directly,  after  steam-  Appendix  22 
iug,  to  get  rid  of  carbonic  acid.  If,  on  the  other 
hand,  iron  was  present,  the  extract  (filtered,  if  neces- 
sary) was  poured  into  a  conical  flask  of  150  c.c.  capacity, 
and  5  to  10'  c.c.  of  a  saturated  solution  of  sulphurous 
acid  were  added.  The  neck  of  the  flask  being  then 
covered  with  filter  paper  to  keep  out  the  dust,  it  was 
placed  on  the  top  of  a  hot  batli  oven  overnight.  By 
next  morning  the  sulphurous  acid  had  either  been 
absorbed  or  had  evaporated,  when  the  liquid  was 
saturated  with  sulphuretted  hydrogen.  The  sulphide 
precipitate  was  ultimately  worked  up  as  has  been 
described  under  the  chlorate  method,  the  only  diff'er- 
ence  being  that,  owing  to  absence  of  organic  matter 
here,  there  was  no  need  to  carry  the  process  further 
than  evaporation  with  nitric  acid  of  the  residue  from 
tha  ammoniacal  extract  of  the  precipitate.  This  final 
residue,  iifter  reduction  with  sulphurous  acid,  was  then 
Marshed. 

Strictly  speaking,  the  mirrors  obtained  from  sub- 
stances treated  by  the  basic  method,  conjoined  with 
subsequent  precipitation  by  sulphuretted  hydrogen, 
should  have  been  compared  with  special  standards 
obtained  in  exactly  the  same  way  (i.e.,  not  with  the 
ordinary  standards  got  by  the  direct  Marshing  of  definite 
quantities  of  arsenic  solution).  But  since  only  a  very 
few  samples  would  come  into  question  here— probably 
only  Nos.  45  (Bole  Armenia),  47  (Coffee  Colour),  and  48 
("  Safiter  ") — the  results  are  not  materially  affected. 

GEORGE  McGOWAN. 
R.  S.  FINLOW. 

Ealing,  June,  1903. 


(1)  Journal  of  the  Federated  Institutes  ofBrewinfj,  Vol.  VII.,  No.  4,  p.  314. 
(-■)  Analyst,  Vol.  XXVI.,  p.  253. 
(^)  Appendix,  No.  21. 
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Appendix  23. 


TESTS  FOR  ARSENIC  IN  FUEL. 


OREPORT'BY  DR.  G.  McGOWAN  AND  MR.  R.  B.  FLORIS  ON   EXPERDIENTAL   WORK  DONE  IN 
CONNECTION  WITH  THE  ESTIMATION  OF  ARSENIC  IN  FUEL,  AND  METHODS  EMPLOYED 
IN  THE  EXAMINATION  OF  FUEL  SAMPLES  FOR  THE  GOMmSSION. 


In  the  course  of  making  analyses  of  fuel  for  the  Eoyal 
Commission  on  Arsenical  Poisoning  by  the  method  of 
Newlands  and  Ling,  it  became  apparent  that  tlie  whole 
of  the  arsenic  could  not  always  be  estimated  by  the 
Marsh-Berzelius  method,  when  the  residue  after  ignition 
with  or  without  lime  was  dissolved  in  aqueous  hydro- 
'Chloric  acid  and  "  Marshed  "  directly.  For  it  was  found 
that,  when  using  this  method,  the  "  non-volatile  arsenic  " 
was  estimated  in  several  cases  as  considerably  in  excess  of 
the  "  total  arsemic,"  and  it  was  further  notable  that  this 
■contradictory  result  was  obtained  most  markedly  with  a 
residue  rich  in  iron,  the  latter  thus  appearing  to  be  the 
disturbing  factor  in  the  analysis. 

Attempts,  shortly  summarised  below,  were  therefore 
made  to  obtain  the  true  arsenic  values,  without  having 
recourse  to  the  rather  lengthy  process  of  separating  the 
arsenic  from  the  iron  before  estimating  the  former  by 
the  Marsh  method. 

It  was  found  repeatedly  that  Avhen  a  minute  quantity 
of  arsenious  oxide  was  mixed  with  a  large  excess  of 
ai'senic-free  lime,  and  the  whole  ignited  in  a  platinum 
basin  over  a  hot  Bunsen  flame  for  2  to  3  hours  {i.e., 
for  as  long  a  time  as  would  be  required  to  burn  ofif  all 
-  carbonaceous  matter  in  an  actual  estimation  of  arsenic 
in  a  coal),  the  whole  of  the  arsenic  was  recovered  from 
the  residue  by  dissolving  the  latter  in  hydrochloric 
acid  and  Marshing  the  solution.  It  was  thus  evident 
that  even  when  arsenious  oxide  was  heated  with  lime 
for  the  above  length  of  time  to  bright  redness,  no  arsenic 
was  lost  in  the  process,  and,  further,  that  the  presence 
of  calcium  chloride  and  even  of  the  traces  of  iron  in- 
variably occurring  in  lime  prepared  with  limestone  or 
marble  did  not  prevent  the  production  of  a  mirror  of 
theoretical  density. 

A  number  of  comparative  estimations  were  then  made 
with  the  addition  of  dififerent  quantities  of  ferrous  and 


ferric  chloride  respectively,  in  order  to  ascertain  to  what 
extent  their  presence  vitiated  the  results. 

The  iron  salt  was  purified  from  arsenic  as  completely 
as  possible  by  zinc  and  hydrochloric  acid,  oxidised  to 
the  ferric  state  with  nitric  acid,  the  solution  evaporated 
and  the  residue  ignited  ;  the  latter  was  then  dissolved, 
practically  in  its  entirety,  in  aqueous  hydrochloric  acid 
(the  solution  now  contained  zinc  as  well  as  iron). 

The  above  solution  of  iron  salt,  so  purified,  gave  no 
trace  of  a  mirror  when  a  quantity  of  it  containing  0"5 
gramme  of  ferric  chloride  in  about  50  c.c.  of  liquid  was 
Marshed  ;  but,  as  subsequent  experiments  showed  that 
ferric  chloride  can  hold  back  arsenic  in  the  Marsh 
apparatus,  this  did  not  constitute  sufficient  evidence  that 
the  purified  salt  might  not  still  contain  traces  of  arsenic. 
The  proportion  of  arsenic — if  present — however,  was 
almost  certainly  less  than  the  equivalent  of  what  may 
be  termed  the  "  Marsh  saturation  point  "  of  the  iron  salt 
as  regards  arsenic.  This  last  may  safely  be  inferred, 
because,  were  the  iron  saturated  with  arsenic  as  regards 
the  Marsh  test,  or,  in  other  words,  were  the  maximum 
amount  of  arsenic  which  the  iron  present  could  hold 
back  in  the  Marsh  test  already  there,  the  quantitative 
recovery  of  (subsequently  added)  arsenic  would  not  be 
hindered  by  this  iron.  It  will  be  se^i,  however,  from 
the  experiments  quoted  below,  that  the  iron  did  actually 
exert  a  very  marked  eifect. 

To  the  purified  ferric  chloride,  known  quantities  of 
arsenious  or  arsenic  oxide  were  added,  and  it  was  found 
in  twelve  experimentSj  with  but  one  exception,  that 
the  amount  of  arsenic  recovered  by  the  Marsh  method 
was  considerably  less  t-lian  that  taken,  as  is  shown  by 
the  results  given  in  the  appended  Table  A.  The 
"  ]\Iarsh  "  was  in  every  case  done  with  hydrochloric  acid 
(not  sulphuric),  and  in  several  instances  lime  was  added, 
in  order  to  approximate  the  conditions  to  those  obtaining 
in  an  actual  estimation  of  arsenic  in  fuel. 


TABLE  A. 


Arsenic  taken, 
expressed 
ae  arsenious 
oxide. 

Form  in  which 

the  arsenic 
was  taken,  i.e., 
whether  as 
arsenious  or 

arsenic  oxide. 

Lime  added. 

'  Ferric  chloride 
added. 

Reduced  or  not 
by  aqueous 

sul))hurous  acid 
after  the 
addition  of 

ferric  cliloride. 

Arsenious  oxide 
recovered 
by  the  Marsh 
test. 

Per  cent,  ol 
arsenious  oxide 
not  recovere»l, 
i.e.,  loss. 

Grams. 

Grams. 

Grams. 

Grains. 

0  00001 

Arsenious 

2-5 

01 

Not  reduced  - 

0-000005 

50 

0-00001 

2-5 

0-1 

Reduced  - 

0-000004 

CO 

0-00001 

" 

Not  reduced  - 

0-00001 

0-00001 

0-5 

:) 

0-OOQOl 

0-00001 

„ 

0-00001 

0-00001 

Arsenic  - 

0-25 

>5 

0-000003 

70 

0-00001 

0-25 

i 

0-000003 

70 

0-00001 

Arsenious 

012.) 

1» 

O-O000085 

15 

0-00001 

0-125 

O-0(W006.5 

35 

0  00001 

2-0 

U125 

#» 

O-000OC7 

30 

■  0-00001 

2-0 

«-l 

0 -000005 

50 

0-00001 

2-5 

Ueduoed  - 

0-000004 

«iO 

0-00001 

i 

"  1 

01 

" 

0-0iX)U025 

75 

0-00001 

»                     '  1 

1 

2-0 

Not  reduced   -  ' 

0-00001 

fS-OOOOl 

»                     '  \ 

1 

2-0 

0-L25  ' 

1 

0-p00007 

30 
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Appendix  23.  The  foregoing  results  rather  negative  the  "  saturation" 
— —  theory,  and  seem  to  indicate  the  precipitation  by  the 
iron  of  varying  amounts  of  arsenic  in  an  insoluble- form^ . 
It  is  difficult  to  see  how  a  solution  of  an  iron  salt,  which 
contains  considerable  traces  of  arsenic,  can  be  purified 
beyond  its  saturation  point  by  zinc  and  hydrochloric 
acid,  and  can  subsequently  absorb  a  further  quantity 
of  arsenic  while  these  same  reagents  are  acting  upon  it. 

An  attempt  was  now  made  to  separate  the  iron,  by 
precipitation,  from  a  solution  containing  arsenious  oxide, 
ferric  chloride  and  calcium  chloride,  of  such  strength 
a3  would  be  obtained  by  dissolving  in  hydrochloric  acid 
the  ignited  lime  residue  from  an , estimation  of  "total 
arsenic  "  in  coal.  For  this  purpose  an  excess  of  alkali 
was  employed,  in  one  case  lime  in  the  solid  state  being 
used,  and  in  another  a  solution  of  caustic  potash.* 
After  the  precipitated  hydroxide  of  iron  had  been 
filtered  off,  the  filtrate  was  "  Marshed,"  and  in  both 
cases  was  found  to  be  free  from  arsenic,  the  whole  of 


the  latter  having  been  carried  down  in  the  iron  precipi 
tate.  On  dissolving  in  hydrochloric  acid  the  above 
precipitate  obtained  with  lime,  80  per  cent,  of  the  added 
arsenic  was  recovered  in  the  Marsh  apparatus. 

It  was  found  that  after  igniting  "000012  gramme  of 
arsenious  oxide  with  lime  and  extracting  the  residue 
with  sulphuric  acid,  the  whole  of  the  arsenic  was  re- 
covered from  the  filtered  solution  upon  Marshing.  It 
seemed  worth  while,  therefore,  to  try  the  effect  of  adding 
to  the  solution  containing  iron  a  salt  of  some  other 
metal  with  which  the  iron  present  would  form  a  couple 
rather  than  with  the  arsenic,  and  so  enable  direct 
Marshing  to  be  carried  out  with  sulphittic  acid.  Copper 
svilphate,  the  use  of  which  has  been  recommended  by 
various  experimenters,  was  therefore  taken  ;  but,  as 
will  be  seen  by  a  reference  to  the  results  given  in  Table 
B,  it  was  not  found  to  work  satisfactorily  under  con- 
ditions approximating  to  those  in  the  actual  estimation 
of  arsenic  in  a  coal. 


TABLE  B. 


Arsenic  taken 

expressed 
as  arsenious 
oxide. 

Foi  m  in  which 

the  arsenic 
was  taken,  i.e., 
whether  as 
arsenious  or 
arsenic  oxide. 

Heated 
with  lime 
or  not. 

Ferric 
sulphate 
added. 

Copper 
sulphate 
added. 

Reduced  or  not 

l)y  aqueous 
sulphurous  acid 

before 
addition  of  the 
copper. 

Arsenic, 
expressed  as 
arsenious 
oxide,  recovered 
by  Marsh. 

Percentage 

not 
recovered, 
i.e.,  loss. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

0-00001 

Arsenious 

0-12 

0-0013 

0-00001 

0  00001 

0  12 

0-0013 

0-00001 

0-00001 

012 

0-0013 

O-OOOOI 

0-00001 

0-12 

0-0013 

0-00001 

0-00001 

Arsenic  - 

012 

0-0013 

Reduced  - 

0-000006 

40 

0-00001 

0-12 

0-0013 

0-000006 

40 

o-ooooi 

0-12 

■  0-0013 

Reduced  - 

0-000006 

40 

0-0000121- 

Arsenious 

0-60 

0-000012  . 

0 -0000121 

0-60 

0-12 

0-0013 

Reduced  - 

0-000003 

70 

0-000012t 

• 

0-60 

0-12 

0-0013 

0-000003 

70 

0 -0000121 

0-60 

0-12 

•  0-0000035 

65 

'  +  Ignited  0-00006  gram  arsenious  oxide  with  3  grams  of  lime,  extracted  with  sulpliuric  acid  and  took  one-fifth  of 
hltrate  for  each  of  these  four  estimations. 


The  foregoing  table  shows  that  the  arsenic  was 
duly  recovered  {i.e.,  the  results  were  quantitative) 
when  the  solution  taken  contained  arsenious  oxide, 
ferric  sulphate  and  a  httle  copper  sulphate  ;  but  with 
arsenic  oxide  (whether  or  not  the  arsenic  and  iron 
had  first  been  reduced  by  sulphurous  acid  before  the 
addition  of  copper  salt),  some  arsenic  was  kept  back, 
i.e.  the  results  were  low.  Further,  where,  in  addition 
to  the  sulphates  of  iron  and  copper,  calcium  sulphate 
was  present  in  solution — a  condition  which  is  un- 
avoidable in  such  an  extract  of  lime  in  dilute  sulphuric 
acid — no  more  than  30  per  cent,  to  35  per  cent,  of  the 
arsenic  taken  was  (after'  reduction  with  sulphurous 
acid)  recovered  in  the  Marsh  apparatus.  We  are  at  a 
loss  to  explain  this  last  result. 

The  above  investigation  having  occupied  rather  too 
large  a  proportion  of  the  time  fixed  for  the  completion 
of  the  analyses,  it  appeared  better  to  discontinue  the 
research  (although  many  points  still  remained  obscure), 
and  to  proceed  at  once  with  the  method  of  separation 
of  arsenic  by  a  'preliminary  precipitation  as  sulphide 
from  the  solution'  obtained  by  dissolving  in  hydro- 
chloric acid  the  residues  from  ignition  of  the  coal, 
alone  and  after  admixture  with  lime. 


The  following  is  the  method  which  we  have  therefore 
followed  in  deahng  with  the  samples  of  fuel  collected 
by  the  Commission., 

The  entire  sample  is  roughly  broken  with  a  hammer, 
mixed  and  halved  ;   one-half  of  this  is  again  brokea. 


mixed  and  halved,  and  the  process  is  repeated  a  third- 
time.  Of  this  last  sample  one-half  or  one-quarter  is 
broken  up  with  the  hammer  betv.een  she(!ts  of  glazed 
brown  paper  on  a  wooden  block,  until  no  pieces 
are  left  of  larger  diameter  than  about  |  inch  ;  it  is 
then  carefully  and  successively  mixed  and  halved 
until  only  about  50  grammes  remain.  From  this 
final  sample  the  amount  required  for  the  analysis  is 
ground  in  two  or  three  stages  in  Wedge^^  ood  mortars 
to  an  almost  impalpable  powder.  The  inside  of  the 
bottles  in  which  the  final  sample  is  kept  should  be 
examined  carefully,  in  order  to  ensure  that  there  are  no- 
loosely  adherent  flakes  of  glass. 

Total  Assenig.  ; 

For  the  determination  of  "  total  arsenic  "  a  weighed 
quantity  of  the  finely  pov/dered  coal — from  1  to  10 
grammes — is  mixed  with  3  grammes  of  arsenic-free 
lime  and  ignited  in  a  platinum  basin  at  a  bright  red 
heat  over  a  strong  Bunsen  flame,  until  the  ash  shows 
only  the  red-brown  colour  of  oxide  of  iron  and  there 
are  no  obvious  black  specks  left  in  it ;  this  usually  takes 
about  three  hours,  more  or  less.  After  coolmg,  the 
residue  is  cautiously  slaked  with  water  and  treated' 
with  about  5  c.c.  of  dilute  arsenic-free  nitric  acid  (1  in 
10),  dried  on  the  water  bath,  and  re-ignited  for  ^  short 
time  to  decompose  any  nitrate  that  has  been  formed. 
The  entire  mass  is  now  dissolved  in  excess  of  arsenic- 
free  hydrochloric  acid  (the  excess  amounting  to  about 


*  This  potash  contained  a  minnte  trace  of  arsenic. 
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10  c.c.  of  20  per  cent-  acid)  the  solution  diluted  with 
water,  and  gently  warmed  for  some  time.  It  is  then 
filtered  through  Swedish  filter  paper,  the  iron  and 
arsenic  in  the  filtratt.  reducei.  with  excess  of  aqueous 
sulphurous  acid,  and  the  excess  of  the  latter  steamed  * 
or  boiled  oS  very  gently.  After  this  sulphuretted 
hydrogen  is  passed  to  saturation  through  the  cold 
liquid,  which  has  a  volume  of  about  70  cc,  and  is 
contained  in  a  small  conical  flask  of  Jena  glass  of  100  c.c. 
capacity  ;  the  flask  is  then  tightly  corked,  allowed  to 
stand  until  the  precipitate  has  settled,  and,  if  not  still 
smelUng  strongly  of  sulphuretted  hydrogen,  it  is  re- 
saturated  from  time  to  time. 

The  precipitate  is  then  filtered  through  asbestos 
in  a  small  Gooch  crucible,  and  washed  first  with  sul- 
phuretted hydrogen  water  until  free  from  chlorides, 
and  then  in  succession  with  alcohol,  carbon  bisulpliide 
and  alcohol  again.  The  entire  contents  of  the  "  Gooch  " 
are  now  transferred  to  a  small  porcelain  basin  and 
extracted  three  times  with  about  5  c.c.  of  dilute  aqueous 
ammonia  (1  in  4),  the  extract  being,  of  course,  filtered 
from  the  insoluble  matter  each  time. 

The  entire  filtrate  and  washings  are  then  evaporated 
to  dryness  on  the  water-bath,  and  the  residue  so  obtained 
treated  three  times  with  a  very  httle  concentrated 
arsenic-free  nitric  acid  (about  1  c.c.  at  a  time),  the 
contents  of  the  basin  being  brought  down  to  dryness 
after  each  addition  of  acid.  The  last-mentioned  residue 
is  finally  extracted  three  times  with  a  few  c.c.'s  of 
dilute  aqueous  ammonium  cai-bonate  (1  in  10),  the 
extract  being  if  necessary  filtered  ;  the  ammonia  is 
then  got  rid  of  on  the  water-bath  and  the  arsenic  in 
the  hquid  reduced  with  excess  of  aqueous  sulphurous 
acid,  the  excess  of  the  latter  being  steamed  off  as  before. 
This  final  solution  is  then  made  up  to  a  given  volume, 
and  a  suitable  portion — usually  one-half  — is  Marshed 
with  3  grammes  of  zinc  and  2'5  c.c.  of  sulphuric  acid 
(previously  diluted),  the  total  volume  of  hquid  in  the 
"  Marshing  "  flask  not  exceeding,  as  a  rule,  40  to 
50  c.c. 

Non-Volatile  or  "Fixed"  Arsenic. 

For  the  estimation  of  "  non-volatile  arsenic an 
exactly  similar  procedure  is  adopted,  excepting  that 
the  ignition  is  done  vyrithout  lime. 

The  foregoing  method  for  the  estimation  of  arsenic 
in  coal  has  also  been  carefully  tested  by  us,  as  previously 
by  Messrs.  Newlands  and  Ling,  upon  an  artificial 
mixture  of  pure  coal  with  a  httle  arsenical  pyrites, 
>he  amount  of  arsenic  in  this  pyrites  being  determined 


by  its  conversion  into  magnesium-ammonium  arseniate.  Appendix  23. 

Duplicate  estimations  (from  the  same  solution  of  de-   

composed  pyrites)  gave  (a)  27'98  per  cent.,  and  (6)  27*95 
per  cent,  of  metalhc  arsenic,  the  mean  of  these  being 
equivalent  to  36"91  per  cent,  arsenious  oxide. 

'045  Gramme  of  the  above  pyrites  was  ignited  with 
3  grammes  of  hme  and  2  grammes  of  a  fairly  pure  coal, 
containing  the  equivalent  of  0'0002  per  cent,  of  arsenious 
oxide,  the  total  addition  of  arsenious  oxide  from  the  coal 
being  thus  only  0'000004  gramme.  The  ash  resulting 
from  the  ignition  was  dissolved  in  excess  of  hydro- 
chloric acid,  the  solution  made  up  to  150  c.c,  and  two 
separate  portions  of  1'5  and  3  c.c.  of  this  Avere  pre- 
cipitated with  sulphuretted  hydrogen,  the  respective 
precipitates  being  treated  exactly  as  described  above 
in  the  method  for  "  total  arsenic  "  estimation.  From 
the  smaller  quantity  precipitated,  an  amount  of  final 
solution  calculated  as  equal  to  O'OOOOl  gramme  of 
arsenious  oxide  was  Marshed  and  it  gave  a  mirror 
equivalent  to  0'0000095  gramme.  From  the  final  solu- 
tion of  the  second  precipitate  a  quantity  calculated  as 
equal  to  0'00002  gramme  of  arsenious  oxide  was 
taken  for  Marshing,  a  mirror  being  obtained  which 
was  re  d  as  equivalent  to  0'000021  gramme.  These 
results  go  to  show  that  the  method  is  qi;antitative 
within  the  hmits  of  error  of  reading  the  mirrors. 

Standard  Mirrors. 

Che  standard  mirrors  were  prepared  : — 

(a)  By  precipitating  with  sulphuretted  nydrogeu 
in  a  dilute  hydrochloric  acid  solution  double  the  quantity 
of  arsenious  oxide  that  it  was  intended  to  "  Marsh." 
Thus,  to  prepare  a  mirror  equal  to,  say,  0'000015  gramme 
arsenious  oxide,  0.00003  gramme  would  be  precipitated 
in  70  c.c.  of  hquid,  i.e.,  in  about  the  same  volume  of 
liquid  as  is  used  for  the  precipitation  in  an  actual  estima- 
tion of  arsenic  in  fuel.  The  precipitate  of  arsenic  tri- 
sulphide  was  then  treated  exactly  has  been  already 
described. 

(6)  By  precipitating  the  arsenic  with  sulphuretted 
nydrogen  in  a  solution  containing  not  merely  water 
and  hydrochloric  acid,  but  also  an  amount  of  calcium 
chloride  equivalent  to  3  grammes  of  lime. 

It  was  found  that  those  two  sets  of  standards  agree 
closely  with  one  anotiier. 

GEORGE  McGOWAN. 
R.  B.  FLORIS. 

Ealing,  January,  1903. 


*  The  expression  "  to  steam"  means  in  this  instance  to  evaporate  without  boiling. 
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Appendix  24.  APPENDIX  24. 

MR.  HAMMOND  SMITH'S  REPORT  ON  FOODS,  ETC. 


REPORT  BY  Mr.  H.  HAMMOND  SMITH,  M.R.C.S.,  TO  THE  ROYAL  COMMISSION  ON  ARSENICAI, 
POISONING  ON  INQUIRIES  MADE  BY  HIM  FOR  THE  COMMISSION  AS  TO  THE  LIABILITY 
OF  ARTICLES  OF  FOOD  AND  DRINK  (OTHER  THAN  BEER)  TO  BE  CONTAMINATED  BY 
ARSENIC. 


Since  my  appointment  by  tlia  Royal  Commission  last 
year  my  inquiries  have  been  directed  to  the  following 
points :  — 

(1)  TJie  use  in  the  preparation  of  sundry  articles 
of  food  and  drink  of  substances  liable  to  contain 
arsenic,  or  liable  to  introduce  arsenic  into  the 
finished  product. 

(2)  The  precautions  which  have  been  and  are 
now  being  taken  by  manufacturers  and  vendors  of 
foods  or  drinlts  to  avoid  risk  of  arsenical  contami- 
nation. 

(3)  I  have  further  sought  to  obtain  where  possible 
an  estimate  of  the  degree  of  contamination  of 
various  foods  or  drinks  by  arsenic  which  might  arise 
on  the  assumption  that  all  precaution  was  neg- 
lected ;  and  to  collect  any  information  available  as 
to  the  quantities  of  arsenic  which  have  been 
actually  found  to  be  present  in  samples  of  particular 
foods  or  drinks. 

The  selection  of  articles  of  food  or  drink  for  inquiry 
has  been  determined  partly  by  suggestions  made  by 
-witnesses  to  the  Commission  ;  partly  also  by  the  infor- 
mation which  a  large  number  of  public  analysts  kindly 
put  at  the  disposaf  of  the  Commission  in  response  to 
the  circular  issued  last  autumn,  and  by  information 
which  has  come  to  my  knowledge  in  various  other  ways. 

I  wish  to  express  my  thanks  to  the  large  number  of 
merchants  and  manufacturers  whom  I  visited  for  the 
assistance  which  they  gave  me  as  a  representative  of 
the  Commission.  I  received  valuable  help  from  Mr. 
Shirley  Murphy,  Medical  Officer  of  Health  of  the  London 


Coainty  Council,  Dr.  Wright  Mason,  Medical  Officer  of 
Health  of  Hull,  Dr.  Davies,  Medical  Officer  of  Health 
of  Bristol,  and  many  other  officials  in  the  Publio 
Health  service.  I  am  also  indebted  to  several  public 
analysts  and  to  chemical  advisers  to  various  works  for  in- 
formation readily  supplied  at  my  request. 

The  Commission  having  arranged  that  special  samples 
needing  examination  isilionld  be  tested  for  arsenic  by  Dr. 
G.  McGowan,  I  have  on  several  oocasions  obtained  his 
assistance,  and  in  this  report  I  record  results  of  analyses 
which  he  has  made  of  samples  received  from  me. 

It  is  convenient  to  deal  with  the  subjects  of  inquiry 
under  sections^  as  follows  :  — 

[In  this  report  the  term  "  food  "  is  for  brevity  employed 
to  cover  articles  of  drink  as  well  as  of  food.  The  term 
"  arsenic  "  is  used  to  denote  arsenious  oxide,  not  arsenium.^ 

Section  i. — Preliminarj^  notes  as  to  certain  ingredi- 
ents of  foods,  or  substances  used  in  the  preparation  of 
foods,  which  are  liable  to  contain  arsenic,  and  as  to  the 
quantities  of  arsenic  which  they  may  contain. 

Section  ii. — Certain  foods  in  which  opportunities  of 
arsenical  contamination  may  arise  by  reason  of  the  use 
in  their  preparation  of  tlie  above  ingredients  or  sub- 
stances. 

Section  hi. — ^Foods  prepared  by  direct  exposure  to 
products  of  combustion  of  fuel  liable  to  contain  arsenic. 

Section  iv. — ^Miscellaaieous :  Flesh  of  fowls  receiving 
arsenic  ;  arsenical  insedticides  ;  arsenic  in  enamel  of 
cooking  utensils,  etc. 

Section  v. — Summary. 


SECTION  I. 


PRELIMINARY  NOTES  AS  TO  CERTAIN  INGREDIENTS  OF  FOODS,  OR  SUBSTANCES  USED  IN" 
THE  PREPARATION  OF  FOODS,  WHICH  ARE  LIABLE  TO  CONTAIN  ARSENIC,  AND  AS  TO 
THE  QUANTITIES  OF  ARSENIC  WHICH  THEY  MAY  CONTAIN. 

manufacture  of  this  acid,  which  goes  on  continuously 
day  and  night.  Mr.  G.  E.  Davis  has  especially  in- 
sisted on  this  point  (Q.  6381).  I  understand  that  no 
maximum  limit  of  permissible  arsenic  in  de-arsenicated 


Stophubic  Acid. 

Acid  prepared  from  pyrites. — The  aoid  supplied  by 
Messrs.  Nicholson  may  be  regarded  as  showing  the 
highest  proportion  of  arsenic  at  all  likely  to  be  met  with 
in  commercial  oil  of  vitriol  obtained  from  pyrites,  and 
not  de-arsenicated.  Subjoined  are  maximum  amounts 
of  arsenious  oxide  in  Nicholson's  acid  which  have 
been  reported  to  the  Commission  :  — Professor  Dixon's 
analyses,  1"45  arsenious  oxide  per  cent.,  apart  from 
precipitate ;  Professor  Campbell  Brown,  2"6  arsenious 
oxide  per  cent.,  or  1"9  per  cent.,  apart  from  precipitate. 

The  quantities  of  arsenic  in  commercial  sulphuric 
acid  which  has  not  been  de-arsenicated,  and  has  not 
cotne  from  Nicholson's,  have,  in  some  instances,  been 
mentioned  to  the  Commission.  Mr..  Morris,  for  example, 
(Qs.  4724  to  4729)  reported  from  O'l  per  cent,  to  1-6 
per  cent,  of  arsenious  oxide  in  such  acid.  Evidence  has 
been  given  that  where  pyrites  acid  is  de-arsenicated 
arsenic  can  be,  and  is,  eliminated  to  such  an  extent  as 
to  be  negligible  as  a  possible  contamination  of  food 
substances  directly  or  indirectly  prepared  by  itp 
means.  It  has  been  pointed  out,  however,  by  certain 
witnesses  that  there  is  risk  through  lack  of  uniformity 
in  the  process  of  de-arsenication  applied  during  the 


pyrites  acid  has  been  adopted  as  a  standard  by  sulphuric 
acid  manufacturers.  I  have  only  visited  one  sulphuric 
acid  manufacturer,  Messrs.  W.  Berk  and  Co.,  of  Strat- 
ford. At  these  works  I  was  informed  by  the  firm's 
chemist  that  de-arsenicated  acid  is  tested  by  a  Marsh 
test  before  being  sent  out,  and  is  required  to  contain 
no  more  arsenic  than  0001  of  a  grain  (i.e.  0  0064  milli- 
gramme) in  12^  cc.  of  the  acid  a.s  sold.* 

I  may  note  that  the  tests  for  arsenic  which  are  re- 
quired by  the  British  Pharmacopoeia  to  be  applied  to 
B.P.  sulphuric  acid  are  not  defined  in  such  a  way  as 
to  fix  any  proportion  of  arsenic  which  may  be  per- 
mitted to  be  present;  the  official  requirement  being 
that  "  no  arsenium  "  should  be  detected  by  certain  quali- 
tative tests. 

Acid  prepared  from  spent  oxide. — The  Commission 
has  had  evidence  regarding  the  freedom  from  arsenic  or 
otherwise  of  sulphuric  acid  prepared  from  spent  oxide. 
Witnesses  who  have  detected  arsenic  in  acid  thus  pre- 


NoTE. — Price  of  Sulphuric  Acid  : — The  price  paid  by  the  consumer  to  the  acid  maker  for  sul{)huric  acid 
"  commercially  free "  from  arsenic  appears  to  be  the  same  by  whichever  process  the  acid  has  been  manufactursd.  For 
example  I  am  informed  tliat  at  present  the  average  price  paid  for  any  such  "  arsenic  free,"  concentrated  oil  of  \itriol 

of  S.g.  1-840  is  £4  a  ton.  • 

*  Mr.  G.  E.  Davis,  in  1903,  kindly  sent  to  the  Commission  two  samples  of  oil  of  vitriol  which  in  his  view  were,  in  a 
commercial  sense,  fairly  representative  (a)  of  acid  before  dearsenication,  (b)  of  acid  after  thorough  dearsenication.  These 
were  submitted  to  Dr.  McGowan,  who  found  (a)  to  contain  0-152  arsenic  per  cent.,  and  (6)  to  be  free  from  arsenic  by  the 
delicate  test  he  employed.— H.  H.  S.,  July  1903. 
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pared  in  each  instance  have  referred  to  its  being  present 
m  small  quantities,"  or  in  '•  traces,"  no  quantitative 
estimate  being  given  (Morris  4812-14)  (Davis  6381). 

Acid  prepared  from  recovered  sulpliur,  in  its  relation 
to  arsenic,  has  been  referred  to  by  Professor  Dixon 
(3475),  Mr.  Davis  (6483,  6507-8),  as  liable  to  possible 
slight  contamination  by  ar.senic,  no  quantitaitive  esti- 
mate however  being  given. 

The  exclusive  use  of  sulphuric  acid  prepared  f  rom 
Sicilian  briinstotie,  in  the  preparation  of  articles  of  food 
has  been  advocated  to  the  Commission  by  sevej-al 
witnesses.  At  Messrs.  Berk's  a  plant  for  the  manu- 
facture of  acid  from  Sicilian  brimstone,  at  the  date  of 
my  visit,  had  been  recently  set  up  in  consequence  of 
demands  made  by  sugar  manufacturers  and  others  as  a 
result  of  the  "beer  scare."  Minute  i^roportions  of 
arsenic  are  occasionally  met  with  in  acid  thus  prepared, 
but  no  difficulty  is  experienced  in  producing,  without 
the  use  of  a  de-arsenicating  process,  Sicilian  brimstone 
acid  which  complies  with  the  same  limits  that  are 
adopted  for  de-arsenicated  pyrites  acid,  viz. ,  below  -0001 
of  a  grain  in  12^  cc.  of  acid  as  sold.  Having  ascer- 
tained from  sugar  niauufacUirers  the  danger  which  may 
arise  from  the  accidental  mixture  of  arsenical  with  non- 
arsenical  acids,  1  may  note  that  at  Messrs.  Berk's  the 
plant  for  the  manufacture  of  the  two  kinds  of  acid  is 
kept  distinct,  and  that  the  carboys  containing  pyrites 
acid  are  carefully  kept  apart  from  those  containing  brim- 
stone acid.  At  these  works,  at  the  time  of  the  "  beer 
scare,"  several  consignments  of  de-arsenicated  pyrites 
acid  'were  returned  to  the  firm  on  account  of  the 
arsenic  which  they  contained,  but  this  has  not  since 
occurred.  The  brimstone  acid  is  sold  under  guarantee 
of  being  "  commercially  free,"  and  the  firm  exhibits  the 
Marsh  mirrors  obtained  therefrom  to  customers. 

Acid  prepared  hy  the  synthetic  process. — In  the  manu- 
facture of  sulphuric  acid  in  this  way,  it  appears  to  be 
es.seutial  for  the  success  of  the  process  to  take  the 
greatest  care  to  eliminate  arsenic.  I  undenstand  that 
The  synthetic  acid  is  being  increasingly  used  in  this 
country.  I  have  not,  however,  met  with  any  instance  in 
which  it  was  being  employed  by  any  manufacturer  of 
foods  or  food  ingredients. 

Use  of  Sulphiirio  Acid /or  Food  Fttrposes. 

This  acid  is,  of  course,  largely  used  in  the  mauufao- 
ture  of  glucose  and  invert  sugar.  It  also  enters  into 
the  manufacture  of  hydrochloric  acid,  tartaric  acid,  and 
citric  acid,  and  many  other  chemical  substances  used 
in  the  preparation  of  food. 

With  regard  to  the  direct  addition  of  sul- 
phuric acid  ifo  foods  or  drinks,  it  appears  to 
be  certain  that  at  one  time  sulphuric  acid  was  by  no 
means  uncommon  as  an  adulterant  of  gin  and  other 
cheap  spirits.  I  have  myself  been  informed  by  a  retired 
publican  from  the  East  of  London  that  some  years  ago 
this  practice  was  general  among  publicans  in  the  East 
End,  and  was  adopted  by  himself.  He  said,  indeed, 
that  a  certain  class  of  customers  would  not  purchase 
spirits  unless  they  had  been  sophisticated  with  acid. 
A  recent  writer  in  the  Daily  Express  (October  11th, 
1900)  on  adulteration  of  spirits  referred  to  the  addition 
of  acid  as  being  practised  at  the  present  day,  and  gave 
recipes  in  which  oil  of  vitriol  is  directed  to  be  added 
to  gin  and  rum,  and  nitric  acid  to  whiskey. 

Besides  this  newspajjer  article  and  statements 
made  to  me  on  second-hand  information  which  I  have 
been  unable  to  investigate  further,  I  have  received 
no  suggestion  that  sulphuric  acid  is  commonly  used 
to  adulterate  spirits  at  the  present  time.  I  can 
find  no  record  of  any  recent  prosecutions  under  the 
Sale  of  Food  and  Drugs  Acts  for  this  form  of  sophistica- 
tion of  spirits.  In  view,  however,  of  the  statement  of 
the  retired  publican  to  whom  I  have  alluded,  it  would 
seem  possible  that  acid  adulterated  spirit  would  be 
sold  only  to  particular  customers,  and  it  is  probable 
that  specimens  of  such  spirits  would  not  be  easily  ob- 
tainable by  inspectors  under  the  Sale  of  Food  and 
Drugs  Acts.  The  Public  Health  Department  of  the 
London  County  Council  has  lately  had  this  point  under 
consideration,  in  view  of  the  possibility  that  alcoholic 
neuritis  in  spirit  drinkers  may  be  related  to  arsenic 
introduced  into  spirits  by  means  of  added  acid,  and 
the  Council  has  suggested  to  certain  of  the  London 
borough  councils  that  it  is  desirable  to  obtain  spe- 
cimens of  cheap  spirits  for  analysis.  This  action  was 
quite  recently  taken,  and  I  have  not  yet  learned  what 
resultc  have  been  obtained.* 


I  have  heard  of  one  instance  in  which  a  mineral 
water  maker's  chemist  found  free  sulphuric  acid  in  a 
sample  of  aerated  water  made  by  another  firm,  bas  I 
have  met  with  no  evidence  that  acidulation  of  aerated 
water  by  means  of  sulphuric  acid  is  at  all  a  general 
practice,  and  perhaps  the  presence  of  sulphuric  acid 
m  this  particular  sample  may  be  referred  to  the  plant 
for  making  carbonic  acid  gas,  and  not  to  intentional 
addition  of  acid. 

The  addition  of  free  sulphuric  acid  to  vinegar,  ac- 
cording to  the  information  given  me  by  several  vinegar 
makers,  although  formerly  the  rule,  is  now  seldom,  if 
ever,  practised.  A  small  quantity  of  free  sulphuric 
acid  (1  ounce  to  10  gallons)  appears  to  be  occasionally 
added  to  pickles  (Report  of  Depai-tmental  Committee  on 
Food  Preservatives.    Evidence  of  Mr.  Boseley,  1056). 

Sulphuric  acid  may  also  be  used  to  give  the  brown 
colouring  to  ordinary  bi'own  sugar. 

Hydhochloeic  Acid. 
The  liability  of  hydrochloric  acid  to  contain  notable 
quantities  of  arsenic  in  consequence  of  its  preparation 
from  sulphuric  acid  is,  of  course,  well  known.  The 
largest  quantity  of  arsenic  in  hydrochloric  acid  that  has 
been  mentioned  to  the  Commission  was  1'12  grammes 
per  litre,  in  a  sample  recently  examined  by  Mr.  G.  E. 
Davis  (6466).  The  amount  of  arsenic  in  hydrochloric 
acid  can,  however,  be  reduced  to  very  small  limits  by 
suitable  processes  of  manufacture.  It  is  evidently 
desirable  tliat  where  hydrochloric  acid  is  used  in  tho 
manufacture  of  articles  of  food  precautions  should  be 
taken  to  ensure  the  acid  being  satisfactory  as  regards 
arsenic. 

As  in  the  case  of  sulphuric  acid,  no  maximum  quan- 
tity of  permissible  arsenic  in  acid  used  for  food  pur- 
poses appears  to  be  adopted  by  food  manoifacturers  as 
a  standard.  As  regards  the  hydrochloric  acid  of  the 
British  Pharmacopoeia,  the  official  tests  for  arsenic  do 
not  fix  any  maximum  proportion  which  may  be  per- 
mitted to  be  present. 

Use  of  Hydrochloric  Acid  for  Food  Purposes. 
This  acid  is  stated  to  be  largely  used  in  the  manu- 
fa<;ture  of  glucose  in  America,  but  I  have  not  met  with 
its  use  for  the  purpose  in  this  country.  It  is,  however, 
largely  employed  at  sugar  refineries  for  cleansing  the 
charcoal  of  the  filters.  Similarly,  it  is  employed  for 
cleansing  vessels  of  various  kinds  which  are  used  for 
food  purposes — bakers'  tins  and  the  like.  Hydro- 
chloric acid  enters  into  the  preparation  of  certain  forms 
of  meat  extracts,  and  is  used  in  the  preparation  of 
gelatine.  It  is  also  employed  in  the  manufacture  of 
a  certain  patent  preparation  of  rice  used  by  brewers, 
and  occasionally  as  a  substitute  for  tartaric  acid  in 
making  puff  pastry. 

PHOsrnoEic  Acid. 

The  liability  of  phosphoric  acid  to  contain  arsenic 
appears  to  be  generally  recognised  (cf.  Thorpe's  Dic- 
tionary of  Chemistry,  Vol.  III.,  page  200).  It  will  be 
remembered  that  Mr.  G.  E.  Davis  stated  to  the  Commis- 
sion that  as  long  ago  as  1876  he  found  a  sample  ofi 
pho.sphoric  acid  to  contain  as  much  as  2"6  grammes  per 
litre  (18"2  grains  of  arsenic  per  lb.). 

At;  a  large  firm  of  sugar  manufacturers,  I  was 
informed  that  arsenic  was  ordinarily  detected  in 
every  sample  of  phosphoric  acid  examined.  Com- 
mercial phosphoric  acid  containing  no  more  arsenio 
than  one  part  joer  million  (l-140th  of  a  grain, 
per  lb.)  can,  however,  be  obtained  without  much 
difficulty.  In  the  spring  of  1901  this  firm  rejected 
samples  of  phosphoric  acid  which  contained  more  than 
three  parts  of  arsenic  per  million  (over  l-46th  of  a 
jfrain  per  lb.).  Messrs.  May  and  Baker,  chemical  manu- 
facturers, informed  me  that  phosphoric  acid  sent  over 
from  France  and  Germany  as  being  free  from  arsenic, 
when  tested  by  the  Gutzeit  method  used  at  their  works, 
has  not  infrequently  been  rejected  as  containing  too 
much  arsenic  to  be  sold  for  food  or  drug  purposes. 

Use  of  Phosphoric  Acid  for  Food  Purposes. 
The  principal  uses  of  phosphoric  acid  fvr  food  pur- 
poses are  in  the  refining  of  sugar,  and  also  as  an  ingre- 
dient of  certain  mineral  waters.  The  phosphoric  acid 
used  at  sugar  makers,  such  as  Messrs.  Lyle's,  was  of 
the  kind  known  as  "  commercial,"  the  price  of  which 
is  about  3d.  a  lb.,  and  has  to  be  distinguished  from 
"  chemical "  acid,  the  price  of  which  is  from  Is.  to 
Is.  3d.  a  lb.    The  commercial  acid  is  made  from  sul- 


Appendix  24.. 


Now  see  Appendix,  No.  28,— H.  H.  r.,  July  1903. 


4576. 


2  G  2 


232 


ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


Appendix  24.  phuric  acid  and  bone  ash  or  natural  phosphate,  the 

  proportion  of  acid  used  to  the  total  phosphoric  acid 

produced  being  (Mr.  Voss)  about  701bs.  sulphuric  acid 
to  100  lbs.  phosphoric  acid. 

With  regard  to  "  chemical "  acid,  which  may  be  pre- 
sumed to  be  the  acid  habitually  used  by  druggists,  I 
was  informed  by  Mr.  Voss  and  Mr.  Tyrer  that  no  risk 
of  introduction  of  arsenic  arose  in  the  process  of  its 
preparation  from  phosphorus.  Moreover,  in  order  to 
remove  any  lead,  the  dilute  acid  before  concentration 
is  subjected  to  prolonged  treatment  by  a  stream  ot 
sulphuretted  hydrogen  which  would  remove  arsenic  if 
it  were  thera  Messrs.  May  and  Baker,  who  buy 
chemical  phosphoric  acid,  inform  me,  however,  that 
the  foreign  samples  referred  to  above  as  being  occa- 
sionally arsenical,  are  supplied  to  them  as  "  chemical 
acid." 

"  Phospho-Citric  "  and  "Liquid  Tartaric"  Acids. 

A  commercial  substance  called  phospho-cdtric  acid  is 
largely  used  in  the  preparation  of  temperance  drinks  as 
a  substitute  for  citric  or  tartaric  acid.  I  am  informed 
by  chemical  manufacturers  that  it  consists  of  a  mixture 
of  commercial  phosphoric  acid,  about  85  per  cent.,  and 
citric  acid,  about  15  per  cent.  Commercial  phosphoric 
acid  is  also  sold  to  temperance  drink  manufacturers 
under  the  name  of  "  liquid  tartaric  acid."  Dr.  Niven 
in  his  evidence  before  the  Commission  (535)  stated  as 
regards  a  particular  firm  which  manufactures  phosphoric 
acid  for  mineral  water  makers  that  he  knew  the  origin 
of  the  acid  and  the  bone  ash  from  which  the  phosphoric 
acid  is  prepared,  and  that  he  did  not  think  there  would 
be  any  arsenic  present. 

Phosphates. 

The  liability  of  phosphates  of  various  bases  to  con- 
tain arsenic  is  also  generally  recognised. 

I  understand  from  Mr.  Tyrer  that  certain  chemical 
manufacturers  prepare  phosphates  (for  example,  phos- 
phate of  soda)  with  phosphoric  acid  obtained  by  the 
combustion  of  phosphorus,  and  that  in  this  instance  the 
phosphate  w^uld  be  practically  free  from  arsenic. 

On  the  other  hand,  cheaper  varieties  of  phosphates 
are  not  so  prepared  ;  tne  acid  phosphates  used  in  baking 
powder  and  the  like  are  more  usually  obtained  from 
bone  ash  or  natural  phosphate  during  the  process  of 
making  superphosphate  of  lime,  and,  in  consequence, 
are  liable  to  contain  arsenic.  Mr.  Tyrer  stated  that 
before  the  1900  epidemic  no  particular  care,  as  far  asi 
he  was  aware,  was  taken  in  the  selection  of  the  sul- 
phuric acid  employed  to  manufacture  acid  phosphates 
for  making  baking  powders  or  for  other  food  purposes. 
One  large  firm  of  wholesale  chemists  whom  I  visited  had, 
at  the  time  of  the  Manchester  epidemic,  tested  a  large 
stock  of  phosphate  of  soda,  and  retuiTied  it  to  the  agents 
who  supplied  it  in  consequence  of  the  arsenic  it  con- 
tained ;  in  ordinary  circumstances,  this  phosphate  of 
soda  would  have  been  supplied  to  druggists  or  to  food 
manufacturers.  Another  firm,  who  manufactui'e  for 
druggists,  informed  me  that  they  not  infrequently  reject 
samples  of  phosphate  of  soda  for  the  same  reason. 

Large  quantities  of  arsenic  were  reported  early  in 
1900  in  certain  samples  of  phosphate  of  soda;  some  of 
these  are  given  by  analysts  who  have  made  returns  to 
the  Commission  as  follows  :  — 

Professor  Campbell  Brown : 

One  sample  rock  phosphate,  a  trace  of  arsenic. 

Mr.  W.  W.  Fisher : 

Phosphate  of  soda  containing  arsenic  equal  to  -0724 
per  cent.,  or  5  grains  to  1  lb. 

Mr.  W.  F.  Lowe  : 

Four  samples  of  phosphate  of  soda,  containing  re- 
spectively 4"06,  1-96,  1'96,  and  0"7  grains  of 
arsenic  per  lb. 

Mr.  L.  Reed : 

Two  samples  of  phosphate  of  soda  containing  '02  per 
cent,  of  arsenium. 

Mr.  F.  W.  Stoddart : 

Three  samples  effervescing  phosphate  of  soda  con- 
taining respectively  a  trace  of  arsenic,  8|  grs.  per 
lb.,  and      grs.  per  lb. 

Mr.  T.  H.  Walker: 

Three  samples  of  phosphate  of  soda  containing  1 
part  of  arsenic  in  200,000  to  1  part  in  100,000. 


I  gather  that  the  more  grossly  contaminated  of  these 
samples  examined  in  1900  probably  came  from  one  source, 
where  the  presence  of  arsenic  was  due  to  the  accidental 
admixture  of  sodium  arsenate  with  sodium  phosphate. 
Attention  having  been  directed,  however,  by  this  occur- 
rence to  arsenical  contamination  of  phosphates  in 
general,  it  was  found  that  a  large  proportion  of  phos- 
phates on  the  market  also  contained  arsenic  in  varying 
degrees.  I  have  no  knowledge  of  the  origin  of  the  several 
arsenical  samples  referred  to  in  the  above  list,  but  iti 
is  probable  that  the  smaller  proportions  referred  to  were 
in  samples  not  connected  with  the  accident  mentioned. 
Mr.  Lowe  informs  m©  that  the  sample  of  sodium  phos- 
phate in  which  he  found  0-7  of  a  grain  per  lb.  was  of 
this  nature.  It  is  right  to  add  that  Mr.  Stevenson,  who 
purchases  phosphates  on  a  large  scale,  informed  me  that 
recently  phosphates  have  been  much  more  satisfactory 
as  regards  arsenic  than  formerly. 

The  principal  use  of  phosphates  for  food  purposes,  as 
has  been  indicated,  is  in  the  manufacture  of  baking 
powders,  self-raising  flour,  and  the  like. 

Tartaeic  Acid. 

That  this  acid  is  likely  to  be  contaminated  with 
arsenic  has  been  stated  to  the  Commission  by  Mr.  Davis 
and  Mr.  Lawrence  Briant.  A  similar  statement  has 
been  made  by  Dr.  Campbell  Brown  in  his  Analysts 
Return.  In  the  British  Pharmacopoeia  the  liability  of 
tartaric  acid  to  arsenical  contamination  is  also  men- 
tioned. In  the  British  Pharmacopoeia  it  is  laid  down 
that  tartaric  acid  should  yield  no  reaction  with 
the  pharmacopoeial  qualitative  tests  for  arsenium. 
To  what  extent  a  minute  quantity  of  arsenic  in  a  gramme 
of  substance  might  escape  notice  by  these  qualitative 
tests,  I  am  unable  to  say.  I  have  not  any  reference  to 
the  quantity  of  arsenic  found  in  tartaric  acid,  except  in 
the  evidence  given  before  the  Commission  by  Mr.  Law- 
rence Briant,  who  found  l-30th  and  l-50th  of  a  grain  of 
arsenic  per  lb. 

An  important  manufacturer  of  tartaric  and  citric 
acids  informed  me  that  notable  quantities  of  arsenic  have 
been  found  in  foreign  makes  of  tartaric  acid ;  he,  how- 
ever, did  not  state  any  specific  proportion  of  arsenio 
which  had  been  determined. 

As  to  the  source  of  arsenic,  the  following  information 
obtained  from  Messrs.  Bennet,  Lawes  and  Co.,  may  be 
noted.  In  the  manufacture  of  this  substance  from 
wine  lees,  hydrochloric  acid  is  used  in  the  first  part  ofi 
the  process,  which  consists  in  decomposing  the  acid 
potassium  tartrate  in  the  lees,  and  recovering  the  tar- 
taric acid  as  calcium  tartrate.  The  latter  is  treated 
with  sulphuric  acid,  forming  sulphate  of  lime  and  tar- 
taric acid.  The  solution  of  tartaric  acid  is  purified  by 
sulphuretted  hydrogen,  the  principal  object  of  which  is 
to  precipitate  lead  derived  from  the  pans.  The  tartaric 
acid  obtained  after  sulphuretted  hydrogen  treatment 
may  be  dried  and  powdered ;  or,  if  a  pure  crystallised 
article  is  needed  it  is  redissolved  and  recrystallised, 
being  subjected  to  additional  sulphuretted  hydrogen 
treatment. 

A  great  difficulty  in  making  tartaric  acid  is  to  insure 
its  freedom  from  lead.  At  Messrs.  Bennet,  Lawes' 
works,  the  test  employed  to  ensure  sufficient  removal  of 
lead  is  to  pass  through  a  sample  of  the  liquor  from 
which  the  tartaric  acid  is  to  be  crystallised,  sulphuretted 
hydrogen  five  times  as  strong  as  that  employed  in  the 
process.  Such  a  test,  it  is  claimed,  would  equally  ex- 
clude any  arsenic,  which  at  these  works  would  be 
detected  if  as  much  as  "0002  per  cent,  were  present.  The 
test  is  applied  by  the  chemist  at  the  works.  The  sul- 
phuric acid  used  at  these  works  is  guaranteed  to  be 
made  from  Sicilian  brimstone  or  from  spent  oxide,  and, 
together  with  the  hydrochloric  acid,  is  tested  by  sul- 
phuretted hydrogen  before  use.  At  these  works  it  is 
the  custom  to  preserve  for  reference  a  number  of  small 
samples  of  the  finished  article  from  day  to  day.  The 
presence  of  arsenic  in  considerable  amount  in  tartaric 
acid,  if  this  in  fact  occurs,  would  seem  readily  accounted 
for  by  neglect  of  such  precautions  as  those  just  indicated. 
And  that  the  quantity  of  arsenic  that  could  be  intro- 
duced under  these  circumstances  might  be  considerable 
may  be  judged  from  the  fact  that,  as  Mr.  Bennet  in- 
formed me,  the  quantity  of  sulphuric  acid  used  to  pro- 
duce 1  cwt.  of  tartaric  acid  at  his  works,  is  190  lbs.,  and 
that,  in  the  opinion  of  his  chemist,  the  mere  processi 
of  crystallisation,  without  sulphuretted  hydrogen  treat- 
ment, could  not  be  depended  on  to  remove  arsenic  intro- 
duced by  contaminated  acid. 
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Use  of  Tartanc  Acid  in  Food. 

This  acid  is  largely  used  as  an  iagredient  of  various 
temperance  drinks,  lemonade  powders,  effervescing 
powders,  sherbet,  and  the  like.  It  is  also  employed  to 
invert  sugar  in  the  manufacture  of  sweets,  and  it  is  an 
important  ingredient  of  baking  powders. 

CiTEic  Acid. 

The  liability  of  citric  acid  to  contamination  by  arsenic 
has  been  frequently  referred  to  by  witnesses;  like  tar- 
taric acid,  it  arises  from  the  use  in  its  manufacture  of 
sulphuric  acid.  I  have  not,  however,  met  with  any 
statements  as  to  the  quantity  of  arsenic  determined  in 
particular  samples.  In  the  British  Pharmacopoeia, 
arsenic  is  not  mentioned  as  being  a  contamination  which 
should  be  looked  for  in  citric  acid.  At  Messrs.  Bennet, 
Lawes  and  Co.,  citric  acid  is  made  by  the  action  of 
sulphuric  acid  on  citrate  of  lime  in  much  the  same  way 
as  tartaric  acid  from  calcium  tartrate,  the  same  pre- 
cautions as  to  selection  of  acid  and  treatment  by  sul- 
phuretted hydrogen  being  followed.  The  sulphuretted 
hydrogen  in  this  case  is  passed  through  the  solution  out 
of  which  the  citric  acid  is  to  be  crystallised  two  or  more 
times  before  crystallisation,  till  the  solution  gives  no 
"  reaction  for  lead."  The  test  employed  is  the  same  as 
in  the  case  of  tartaric  acid,  and  similarly  it  is  claimed 
that  it  ensures  freedom  from  more  than  -0002  per  cent, 
of  arsenic. 

In  estimating  the  liability  of  citric  acid  to  contain 
arsenic,  in  the  absence  of  suitable  precautions,  it  may 
be  useful  to  note  that  at  Messrs.  Bennet  and -Lawes' 
works  about  1351bs.  of  sulphuric  acid  are:  used  to  pro- 
duce lOOlbs.  of  citric  acid. 

Use  of  Citric  Acid  in  Food. 

Citric  acid  is  an  ingredient  of  various  temperance 
drinks,  flavouring  syrups,  artificial  lemonade,  lemon 
crystals,  etc. 

Sulphurous  Acid  ;  Sulphites  and  Bisulphites  ; 
Acetic  Aero. 

The  liability  of  those  substances  to  contain  arsenic 
has  been  mentioned  to  the  Commission  (sulphites, 
Briant,  7232 ;  acetic  acid,  Davis,  6453),  but  no  instances 
in  which  notable  quantities  of  arsenic  have  been  de- 
tected in  them  have  been  mentioned  either  by  witnesses 
or  by  public  analysts  in  their  returns. 

It  is  perhaps  hardly  necessary  here  to  deal  with  them 
in  detail,  as  the  degree  of  such  liability  appears  slight, 
and  as  the  groportions  of  these  chemical  substances 
which  enter  into  foods  is  relatively  small.  As  regards 
sulphurous  acid  and  sulphites,  I  ascertained  from  one  firm 
manufacturing  it  that  the  .sulphur  dioxide  is  passed 
through  washing  bottles.  The  firm  claimed  that  this 
would  prevent  arsenic,  if  any,  wliich  might  accidentally 
come  over,  from  oontaminating  the  finished  product. 
Mr.  Briant  in  his  evidence  (7233)  informed  the  Commis- 
sion that  washing  the  gas  is  universally  practised,  and 
affords  a  sufficient  safeguard  against  arsenic. 

Sulphurous  acid  is  used  at  sugar  refineries  ;  sulphites 
and  bisulphites  are  largely  used  as  preservatives  in 
"  British  wines,"  beer,  and  temperance  drinks,  lemon 
juice,  etc. 

As  regards  acetic  acid,  it  may  be  possible  that  in  its 
preparation  by  the  action  of  sulphuric  acid  on  acetate  of 
soda  or  lime,  some  arsenic,  if  present  in  the  sulphuric 
acid,  would  come  over  with  the  distillate,  although  the 
temperature  of  distillation  is  belowi  the  volatilisilig 
point  of  arsenious  oxide.  But  I  understand  it  is  usual 
to  conduct  the  distillation  in  silver  coils.  The  chemist 
of  Messrs.  Beaufoys  {who  manufacture  acetic  acid  on  a 
large  scale)  stated  that  it  is  essential  to  the  process  to 
take  strict  precautions  as  regards  the  purity  of  the  sul- 
phuric acid  employed,  and  that  such  precautions  include 
securing  freedom  of  the  acid  from  arsenic,  which  if 
present  would  lead  to  corrosion  of  the  silver. 

Acetic  acid  is  used  in  the  preparation  of  certain  cheap 
vinegars,  especially  foreign,  and  also  in  the  manufacture 
©f  pickles. 

Borax  and  Boric  Acid. 
From  evidence  given  before  the  Commission,  it  ap- 
pears that  borax  and  boric  acid  have  frequently  been 
found  contaminated  with  arsenic.    Dr.  Stevenson  in  his 


evidence  (Q.  2358)  stated  that  no  sample  of  boric  acid  Appendix  24» 

or  borax  examined  by  him  was  free  from  arsenic  ;  the  .-  

largest  amount  he  found  in  borax  was  0'35  of  a  graii: 
per  lb.  (-005  per  cent.).  In  his  return  to  the  Commisision 
as  Public  Analyst,  he  has  also  stated  that  he  examined 
19  samples  of  borax,  containing  from  "0003  to  -003  per 
cent. ,  equivalent  to  from  l-50tli  to  l-5th  of  a  grain  per  lb. 
Mr.  Dyer,  Public  Analyst  for  Leicestershire,  states  that 
in  seven  samples  of  borax  he  found  from  1-lOOth  to  l-6th 
of  a  grain  per  lb. 

The  liability  of  borax  to  contain  arsenic  is  recognised 
in  the  British  Pharmacopoeia,  a  qualitative  test  being 
prescribed  for  the  pharmacopoeial  article.  The  British 
Pharmacopoeia  does  not  mention  arsenic  as  a  contamina- 
tion to  be  looked  for  in  the  case  of  boric  acid. 

As  regards  the  probable  source  of  the  arsenic,  Mr. 
Locke,  Secretary  and  Managing  Director  of  the  Borax 
Consolidated  Company,  informs  me  that  in  his  experi- 
ence arsenic  in  small  amounts  is  almost  always  present 
in  borax.  He  attributed  its  presence  to  the  fact  that 
the  borate  of  lime,  from  which  borax  is  chiefly  made, 
occurs  in  volcanic  regions,  and  said  that  he  thought  the 
frequent  presence  of  sulphur  in  natural  borates,  which 
no  doubt  is  due  to  the  washings  of  volcanic  debris,  gave 
a  clue  to  the  probable  origin  of  the  arsenic.  Mr.  Locke 
said  that  it  was  possible  to  eliminate  arsenic  from  borax 
by  repeated  recrystallisation,  but  that  it  was  a  very 
costly  procedure,  and,  as  a  matter  of  fact,  the  borax  in 
general  use,  for  food  and  other  purposes,  is  not  so 
treated.  Much  of  the  borax  which  is  termed  "  commer- 
cially pure  "  contained,  he  thought,  on  an  average,  from 
1  part  of  arsenic  in  30,000  to  1  part  in  50,000  (about  ^ 
to  l-7th  of  a  grain  of  arsenic  per  lb.  of  borax).  Chemi- 
cally pure  borax,  which  would  be  demanded  for  drug 
purposes,  costs  about  £3  a  ton  more  than  the  commer- 
cially pure  article.* 

Borax  is  now  usually  made  by  boiling  the  natural 
borate  of  lime  with  carbonate  of  soda.  Boric  acid  is 
made  from  the  same  crude  borate  of  lime  by  the  action 
of  sulphuric  acid,  the  boric  acid  being  left  in  solution, 
and  then  crystallised.  The  amount  of  sulphuric  acid 
used  in  the  process  varies  according  to  the  amount  of 
lime  in  the  crude  article.  As  a  rule,  about  1  ton  of  sul- 
phuric acid  is  required  to  produce  1  ton  of  boric  acid, 
but  occasionally  more  is  needed,  as  much  as  2,700  lbs. 
per  ton  being  sometimes  oiuployed.  In  the  event  of 
insufiicient  care  being  taken  in  the  selection  of  the 
sulphuric  acid,  there  would  seem  to  be  liability  of  con- 
siderable additional  contamination  from  arsenic  arising 
in  this  way.  The  sulphuric  acid  used  at  the  various 
works  of  this  company  is,  I  was  assured,  carefully  tested 
for  arsenic  before  use.  Like  borax,  boric  acid  can  be 
freed  from  arsenic  by  repeated  crystallisation.  This 
v/ould  increase  the  price  by  from  £5  to  £9  a  ton,  con- 
stituting "  chemically  pure "  boric  acid,  which  would 
be  demanded  for  druggists'  purposes.  The  boric  acid 
in  general  use  for  food  purposes,  however,  is  not  the 
"  chemically  pure  "  acid.  Mr.  Locke  informed  me  that 
the  commercial  acid  contains  on  the  average  somewhere 
about  1  in  75.000  to  1  in  100,000  (1-llth  to  l-14th  of  a 
grain  of  arsenic  per  lb.). 

Use  of  Borax  and  Boric  Acid  in  Food. — Borax  and 
boric  acid  are  largely  used  in  preserving  meat  (especially 
hams  and  bacon)  and  other  food  products,  particularly 
milk  and  butter. 

Glycerine. 

The  liability  of  glycerine  to  contain  arsenic  appears 
to  be  generally  recognised,  and  is  referred  to  by  several 
public  analysts  who  have  made  returns  to  the  Commis- 
sion. Arsenioxis  oxide  is  stated  to  be  readily  soluble  in 
glycerine,  forming  a  compound  CjHjAsO,  tritenyl 
arsenite  (Allen's  Commercial  Organic  Analysis,  Vol.  II., 
Part  I.,  page  305).  In  the  case  of  glycerine  prepared 
from  soapmakers'  lyes,  the  principal  source  of  the 
arsenic  is  the  hydrochloric  acid  used  to  treat  the  crude 
glycerine  first  obtained.  In  the  case  of  glycerine  pre- 
pared by  hydrolysis,  the  use  of  sulphuric  acid  appears 
to  give  an  opportunity  of  arsenical  contamination. 

From  data  kindly  supplied  by  Mr.  Moore,  of  Liver- 
pool, who  has  considerable  experience  of  analysing 
glycerine,  this  substance  when  prepared  by  hydro- 
lysis is  seldom  found  to  contain  notable  amounts  of 
arsenic,  whereas  the  commercial  glycerine  from  soap- 
makers'  lyes  habitually  contains  arsenic. t  The  latter, 
however,  for  food  and  domestic  purposes  undergoes  a 


The  price  of  borax  and  l)oric  acid  fluctuates  :  the  following  are  said  to  be  current  prices  of  the  commercially  pure 
articles  per  ton  :— Borax  (crystals),  £1.3  ;  (jjowder),  £14.    Boric  acid  (crystals),  £22  ;  (iiowder),  £24. 

t  The  temperature  of  distillation  of  glycerine  is  higli  (200'  C.)  and  arsenic  Ls  volatilised  wlien  glyc  nine  is  distilled. 
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BOVAL  COMMISSION  OX  ARSENICAL  POISONING  : 


Appendix  24.  Process  of  de-arsenication  which,  if  thoroughly  applied, 
^   "  "  can  produce  an  article  as  free  from  arsenical  contami- 
nation as  hydrolytic  glycerine.  De-arsenicat«d  gly- 
cerine costs  about  £10  a  ton  more  than  glycerin©  not 
so  treated.*  Mr.  Moore  stated,  however,  that  the 
degree  of  de-arsenication  effected  varied  greatly  at  the 
works  of  various  glycerine  distillers. 

The  Gutzeit  test  of  the  British  Pharmacopoeia,  1898, 
constitutes  the  only  oflSicial  limit  of  arsenic  in  glycerine 
for  domestic  or  drug  purposes,  and  it  is  considered  by 
no  means  stringent.  Mr.  Marshall,  Public  Analyst  of 
Rochdale, has  recently  met  with  samples  of  glycerine  con- 
taining l-50th  grain  arsenious  oxide  per  lb.,  which  gave 
no  indication  by  this  Pharmacopoeial  test ;  Dr.  Campbell 
Brown  gives  an  instance  of  a  recent  sample  estimated 
to  contain  between  9  and  11  parts  arsenious  oxide  per 
million  (up  to  about  l-13tli  grain  per  lb.),  which 
passed  the  Pharmacopoeial  test;  moreover,  he 
has  added  to  glycerine  amoimts  of  arsenic  up 
to  l-60th  gTain  per  lb.,  witliout  obtaining  any  re- 
action by  the  test.  Mr.  Moore  has  occasionally  met  with 
larger  amounts  of  arsenic  than  the  above  in  glycerine 
sold  for  food  or  domestic  purposes,  the  highest  quan- 
tity recently  found  being  l-7th  grain  per  lb. 

Some  few  years  ago  a  p-onsiderable  number  of  iru- 
stances  were  recorded  where  the  amounts  of  arsenic 
found  in  glycerine  were  conspicuously  high.  I  have 
appended  to  this  report  a  letter  on  this  subject  which 
Dr.  Campbell  Brown  has  kindly  written,  and  which 
gives  a  number  of  useful  references.  Among  quan- 
tities therein  mentioned  I  note  samples,  referred  to  in 
"  Pharmaceutical  Journal,"  1889,  p.  205,  in  which 
the  amounts  of  arsenic  determined  were  from  1  in  6,000 
(about  1  and  l-6th  grain  per  lb.)  to  1  in  2,500  (about 
3  grains  per  lb.).  In  1899  also,  samples  both  English  and 
foreign,  intended  for  pharmaceutical  purposes,  were 
tested  by  Siebold.  The  majority  contained  from  1  part  in 
4,000  to  1  part  in  6,000.  Dr.  Brown  also  gives  refer- 
ences to  several  other  instances  in  which  large  quantities 
of  arsenic  have  been  found  by  other  observers.  Mr. 
Fairley,  of  Leeds,  examined  in  1894  samples  of  glycerine 
taken  in  Leeds,  with  the  following  results  :  one  con- 
tained 4  grains  of  arsenic  per  lb.,  another  2  grains,  two 
others  contained  1-75  grains,  while  seven  contained 
traces. 

I  understand  from  Mr.  Moore  that,  although  the  num- 
ber of  soapmakers  in  this  country  is  large,  they  do  not 
as  a  rule  manufacture  glycerine  for  sale,  but  sell  crude 
glycerine  to  glycerine  distillers,  of  whom  there  are  about 
a  dozen  in  this  country.  In  his  belief  it  is  now  rare 
for  any  of  these  firms  to  issue  an  article  for  food  or 
domestic  use  which  transgresses  the  Gutzeit  test  of  the 
British  Pharmacopoeia,  and  the  majority  have  far  less 
arsenic  in  such  glycerine  than  the  above  test  would 
allow.  He  pointed  out,  however,  that  glycerine  for 
domestic  use  is  frequently  imported.  Some  varieties 
of  foreign  glycerine  are  manufactured  by  well-known 
firms,  but  others  come  on  the  market  merely  as 
"glycerine,"  with  no  label  or  other  indication  of  their 
origin.  In  certain  of  the  latter  he  had  found  arsenic, 
but  could. not  recall  the  proportion. 

Use  of  Glycerine  for  Food  Purposes. 

The  principal  use  of  glycerine  for  food  purposes 
which  I  have  met  with  is  as  an  ingredient  of  cakes 
and  in  the  manufacture  of  certain  forms  of  sweets. 
It  is  used  in  certain  temperance  drinks  and  in  making 
meat  extracts,  also  as  an  addition  to  wines,  t  It  is,  of 
course,  given  as  a  drug,  the  maximum  pharmacopoeial 
dose  being  2  drachms.  It  is  not  infrequently  taken, 
however,  in  larger  doses  than  this. 

Mineral  Substances  used  tor  Colourino. 
The  liability  of  oxide  of  iron  to  contain  arsenic  has 
been  mentioned  to  the  Commission  by  Mr.  Hehner 
(7931-7953),  who  pointed  out  thit  this  oxide  used  as  a 
colouring  matter  for  food  might  contain  1-lOth  grain  or 
more  of  arsenic  per  lb.  I  gather  from  his  evidence 
that  the  pigment  to  which  he  referred  was  derived 
from  the  residue  obtained  in  the  manufacture  of  fuming 
oil  of  vitriol  by  the  distillation  of  sulphate  of  iron. 
He  has  also  stated  that  arsenic  may  be  found  in  pig- 
ments composed  of  oxide  of  manganese  (10210). 
_  A  sample  of  a  mineral  pigment,  "  Bole  Armenia  "  (which 
in  the  belief  of  the  manager  was  a  natural  earth),  ob- 


tained last  year  at  one  of  the  London  "  Stores,"  was 
found  by  Dr.  McGowan  to  contain  over  4-5th  grain  of 
arsenic  per  lb.  I  have  no  reason  to  believe  that  the 
amount  of  arsenic  in  this  sample  is  exceptional,  and  it  is. 
possible  that  at  times  it  may  be  exceeded.  Bole 
Armenia,  I  harn  from  a  colour  maker,  consists  of 
oxid  j  of  iron  mixed  with  whitening. 

Bole  Armenia,  oxide  of  iron,  and  other  mineral  pig- 
ments, are  extensively  used  in  colouring  sausages,- 
anchovy  sauce,  etc. 

"  Coal  Tar  "  Colouring  Matters. 

The  liability  rf  certain  pigments  known  generally 
as  "  aniline  dyes  '  to  contain  arsenic,  has  occasionally 
been  mentioned  to  me  in  the  course  of  my  inquiries. 
I  gather,  however,  that  so  far  as  such  liability  arises 
from  the  use  of  arsenious  acid  in  the  actual  jsrepara- 
tion  of  the  dye,  at  the  present  day  it  is  practically  con- 
fined to  magenta  pigments,  and  that  much  magenta  1^ 
made  without  the  use  of  arsenic.  According  to  Mr. 
Allen  (Vol.  III. ,  Part  1,  p.  283)  and  others,  arsenic  has 
been  found  present  in  commercial  magenta  in  consider- 
able proportions,  and  at  one  time  as  much  as  62  per 
cent,  was  met  with. 

It  is  possible  that  the  use  of  large  quantities  of  sul- 
phuric acid  in  the  manufacture  of  coal  tar  colours  or 
other  processes  by  which  they  are  prepared  may  occa- 
sion risk  of  introducing  arsenic,  and,  in  point  of  fact, 
I  understand  from  Mr.  Hehner  and  from  Mr.  Good- 
fellow  (consulting  chemist  to  the  Confectioners'  Union) 
that  arsenic  is  frequently  found  in  many. J  As  to  the 
origin  of  the  arsenic,  however,  I  have  made  few  inquiries, 
in  new  of  the  minute  amomits  of  these  pigments 
necessary  to  give  the  required  colour  to  a  large  amount 
of  tlie  finished  product.  There  are  two  references  in 
the  Report  of  the  Departmental  Committee  on  Food 
Preservatives,  etc.,  to  arsenic  having  been  looked  for 
and  detected  in  colouring  matters  used  in  food,  namelj', 
in  a  colouring  varnish  used  for  smearing  hams  in 
Gothenburg  (Report,  p.  273),  and  in  a  chemical  pre- 
paration for  food  called  Kolichayam,  used  in  Ceylon 
(Report,  p.  278). 

Glucose. 

Having  regard  to  the  considerable  evidence  whicli 
has  been  given  to  the  Commission  respecting  the  manu- 
facture of  glucose,  and  its  liability  to  become  contamin- 
ated by  arsenic  in  the  absence  of  suitable  precautions, 
it  will  suffice  if  I  here  summarise  certain  points  which 
have  already  been  before  the  Commission,  and  add  a 
few  further  notes. 

Quantity  of  Sulphuric  Acid  used  in  the  preparation 
of  Glucose  in  this  country: — At  Messrs.  Bostock's  (Tat- 
tersall),  6  per  cent.  ;  at  the  Manbre  Co.'s  (Q.  7355), 
less  than  2  per  cent.  ;  at  Garton  Hill  and  Co.'s  (Q. 
6059),  4^  to  8  per  cent.,  average  5  per  cent.  In  general 
(Salamon,  Q,  1466),  6  per  cent.  In  general  (Delepine, 
Q.  5239),  4  to  6  per  cent. 

The  above  are  "  solid "  glucoses  manufactured  in 
this  country  almost  solely  for  brewing  purposes. 

The  quantity  of  sulphuric  acid  used  in  preparing 
German  solid  glucose  for  brewing  purposes  is  stated  by 
Mr.  Wahl  to  be  "  considerably  less  than  2  per  cent." 
(Q.  7432).  This  smaller  percentage,  he  informed  the 
Commission,  was  attributable  to  the  purity  of  the  potato 
starch  employed,  and  to  the  consistency  of  the  liquid 
treated. 

With  regard  to  the  manufacture  of  American  solid 
glucose  used  for  brewing  purposes,  little  evidence  has 
been  received  by  the  Commission.  From  information 
given  me  by  Mr.  Heron,  and  in  a  letter  from  Mr. 
Mahana  of  the  Glucose  Sugar  Refining  Co.,  Chicago, 
which  Mr.  Heron  has  forwarded,  it  is  claimed  that 
sulphuric  acid  is  now  seldom,  employed,  hydrochloric 
acid  having  been  substituted  for  several  years  in 
American  glucose  factories.  If  this  is  so,  it  might  be 
expected  that  such  glucose  would  show  on  analysis  a 
higher  proportion  of  chloride  than  the  glucose  prepared 
by  sulphuric  acid.  I  have  no  information,  however,  to 
show  whether  or  not  this  is  the  case,  nor  have  I  been 
able  to  obtain  information  as  to  the  proportions  of  the 
hydrochloric  acid  employed  for  the  purpase. 


.  *  The  price  of  unpurified  glycerine  varies,  and  is,  of  course,  related  to  its  specific  gravity, 
ton  is  a  usual  figure. 


I  am  informed  that  £50  a 


t  T!ie  addition  of  glycerine  to  wines  is  prohibited  in  France  and  Denmark. 

t  Compare  Appendix  No.  27  and  Dr.  McGowan's  Appendix  No.  25,  which  give  results  of  analyses  of  colouring  matters  ■ 
made  ."ince  this  report  was  witten. — H.  H.  S.,  July  J903 
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Amounts  of  arsenic  found  in  solid  glucose. — The  follow- 
ing data  reported  to  the  Commiseion  may  here  be 
noted  :  — 

In  Bostock's  Glucose:  — 


AS4 

0,. 

Per  cent. 

Grains  per  lb. 

Government  LaLonitory 
Mr.  Gordon  Salanion  - 
Professor  Delepine 
Mr.  E.  W.  T.  Jones  - 
Professor  Campbell  Brown 

■013  to  -047 
•04  to  -07 
•015  to  -095 

•023 
•008  to  •ISl 

0-89  to  3-28 
2^8  to  4^9 
1^05  to  6^6 
1-6 

0^56  to  917 

In  Glucose  other  than  Bostock's  :■■ — • 

AS4 

Per  cent. 

Grs.  per  lb. 

Government  Laboratory  : 

Sample  from  Paisley  Sugar  Co., 
November  1901. 

•0013 

•09 

Professor  Campbell  Brown  : 
1  Sample  not  from  Bostock's 

•004 

•28 

2  Samples  not  from  Bostock's 

•0025 

•175 

Mr.  Estcourt ; 

1  Sample  of  German  Glucose 

•0014 

•1 

Professor  Delepine : 

1  Sample  not  from  Bostock's 

•00007 

•005 

1  Sample  not  from  Bostock's 

•0001 

•007 

Traces  of  arsenic  in  glucose  other  than  Bostock's 
(quantities  not  specified)  have  been  reported  to  the  Com- 
mission by  Mr.  Miller  (3341),  Mr.  Stein  (5178),  and  by 
Dr.  Stevenson  (2480)  in  the  case  of  old  glucose  of  foreign 
origin. 

Ob.servations  by  Clouet  and  Bitter  as  to  arsenic  in 
glufose  in  1876  or  earlier  have  also  been  reported  to 
the  Commission.  Prof.  Delepine  (table  12)  quoted 
Ritter  as  finding  from  •0013  per  cent.,  or  '09  of  a  grain 
per  lb.  of  arsenic  to  ^014  per  cent.,  or  about  1  grain 
per  lb.,  in  Geraian  glucose. 

Precautions  against  arsenic  at  glucose  factories. 

The  precautions  (as  regards  the  quality  of  acid  used, 
»nd  the  testing  of  the  finished  product  for  arsenic)  which 
were  taken  at  British  and  German  glucose  fastories 
before  the  epidemic  of  1900,  and  those  which  have  since 
been  taken,  have  been  stated  by  many  witnesses  to  the 
Commission.  Beferences :  Salamon  (1435 — 1457), 
Francis  (7347—7352),  Garton  (6122)  (6126—33),  Wahl 
(7470)  (7473)  (7476),  Stein  (5186). 

As  regards  American  glucose,  Mr.  Maliana  states 
without  specifying  details  that  stringent  precautions 
against  arsenic  in  the  hydrochloric  acid  used  are  taken 
in  the  factories  controlled  by  the  Glucose  Sugar  Befin- 
ing  Co. 

Arsenic  in  liquid  glucose. — The  solid  glucose  referred 
to  is  seldom  used  for  food  purposes  other  tlian  brewing. 
For  tliese  other  purposes  the  glucose  used  is  in  the 


form  of  syrup,  termed  "  liquid  glucose."  The  syrup 
is  not  i!)anufactured  in  this  country,  but  comes  almost  PP^"*^ 
entirely  from  America,  and  what  is  not  American  comes 
fro-n  Germany.  The  liability  of  liquid  glucose  to  con- 
tain arsenic,  however,  and  the  precautions  taken  and 
n?>:;asary  to  guard  against  that  risk  are  substantiaUy 
the  same  as  with  the  solid  product  used  for  brewing. 

Mr.  J.  Heron  lately  found  arsenic  in  samples  of 
American  liquid  glucose.  In  June,  1902,  he  found  as 
much  as  l-25th  gi'ain  of  arsenic  per  lb.  in  one  sample, 
and  condemned  its  use.  He  attributes  the  presence  of 
the  arsenic  tO'  the  use  of  soda  ash  in  neutralising.  On 
his  suggestion,  the  ash  used  at  the  American  works  was 
analysed,  and  was  found  arsenical. 

Mr.  Ling,  in  his  evidence  (Q.  10,576)  stated  he  had 
found  quite  recently,  in  1902,  l-12th  grain  per  lb.  in  a 
foreign  glucose,  either  American  or  German,  he  oould 
not  say  which. 

Use  of  Glucose  in  Food  Materials  other  than  Beer. 

Liquid  glucose  is  used,  in  greater  or  Iciss  proportion, 
in  the  preparation  of  the  following,  among  other,  articles 
of  food  :  — 

Sweetmeats,  jams,  marmalade,  table  syrup,  liquorice, 
fruit  syrups,  temperance  drinks,  some  clarets  and  British 
wines,  biscuits,  gingerbread,  vinegar. 

Guarantees. 

It  will  be  convenient  here  to  note  the  nature  of  the 
demands  which  I  ascertained  were  being  made  by  certain 
English  firms  manufacturing  some  of  the  above  sub- 
stances. The  larger  number,  in  consequence  of  the 
"  beer  scare,"  took  steps  to  ascertain  by  analj'sis  (about 
the  end  of  1900)  that  the  glucose  which  they  were  then 
using  was  free  from  arsenic.  Since  then  they  have  been 
content  to  require  from  the  glucose  mere),  ant  or  middle- 
men a  guarantee  in  general  terms  that  gh\cose  supplied 
is,  or  will  be,  free  from  contamination.  This  may  be 
done  in  various  ways  :  for  example,  it  may  be  stipulated 
in  a  contract,  or  by  a  written  assurance,  or  (most  com- 
monly) the  food  manufacturer  accepts  an  invoice  with  a 
statement  (printed  or  stamped  on  it)  that  the  glucose  is 
free  from  arsenic. 

In  my  previous  evidence  (Q.  8794),  I  referred  to  the  * 
somewhat  loose  manner  in  which  such  guarantees  are 
given  by  merchants  and  middlemen.  The  chief  glucose 
merchant  I  visited  informed  me  he  does  not  have  tlie 
glucose  analysed,  but  sells  on  a  guarantee  from  manu- 
facturers. He  finds  the  buyers  do'  not  require  a  guar- 
antee with  each  parcel  or  consignment  of  glucose,  but 
are  content  with  a  general  guarantee. 

One  firm  of  confectioners  whom  I  visited,  however, 
now  require  a  specific  guarantee  relating  to  each  con- 
signment delivered.  Certain  other  firms  (since  tho 
"  beer  scare  ")  have  from  time  to  time  caused  samples  to 
be  analysed,  and  in  three  instances  I  found  that  such 
analyses  were  being  made  frequently  and  systematically. 
I  have  heard  of  no  instance  in  which  any  glucose  was 
tested  for  arsenic  by  a  food  manufacturer  before  the 
epidemic  of  1900. 

I  may  here  record  my  impression,  derived  from  recent 
discussion  with  various  users  of  glucose,  that  their 
present  tendency  is  rather  in  the  direction  of  relaxing 
than  of  strengthening  the  checks  on  the  guarantees  of 
the  glucose  vendors,  which  can  be  secured  by  analysis 
made  bv  their  own  chemists.  At  one  large  confectionery 
works  I  was  informed  by  the  secretary  that  since  he  had 
been  there,  namely,  for  six  months,  glucose  had  not  been 
analysed,  and  that  he  had  no  knowledge  of  its  'oeing 
analysed  before  he  went  there.  At  these  t^orks  the  glu- 
cose is  bought  under  a  guarantee,  but  ordy  of  qiKvlity, 
not  of  freedom  from  arsenic. 
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The  following  summary  of  precautions  taken  to  ensure  freedom  from  arsenic  since  the  Manchester  epidemic  at 
certv.in  large  tinus  visited,  other  than  brewers  using  ghicose,  may  be  uselul  : — 


Firm  visited. 


Glucose  bought  under 
Guarantee  of  Freedom  from 
Arsenic  by  Vendor. 


Tests  applied  for  Ai-senic  since  1901) 
Ijy  Firms  purchasing  Ghicose. 


A.  Confectioneis,  Loudo.i 

I  Yes   - 

Every  consignment  tested  by  their  ow  n 
chemist,  and  occasionally  tested  by 
independent  chemist. 

B.  Confectioners,  Bristol 

Yes.  ljut  rely  on  analysis  - 

Every  consignment  tested  by  their  own 
chemist. 

C.  Confectioners,  London 

At  date  of  first  visit,  no.    A  t  sub- 
sequent visits,  yes. 

At  first    occasional     tests    by  outside 
chemists.    Now  +he  firm  have  en^-aeed 
an  analyst  at  therr  own  works. 

D,  Mineral  Water  Makers  - 

Yes  

Tested  by  their  own  chemist. 

E.  Chocolate  Makers,  Bristol 

Yes,  subject  to  analysis  - 

Occasionally  tested  by  public  analyst. 

F.  Confectioners,  London 

- 

Yes  

Once  tested  by  Dr.  Dupre. 

G.  Provision  jManufaeturers  - 

Yes  

Once  tested. 

H.  Cake  and  Biscuit  Makers,  Reading 

Yes  

Occasionally  by  the  public  analyst. 

I.  Cake  and  Biscuit  Makers,  Bristol 

Yes  - 

Once  tested. 

J.  Vinegar  Maker,  Bristol  - 

Yes  

Never  tested. 

K.  British  Wine  Manufacturer,  London 

Yes  

Never  tested. 

L.  Jelly  Makers,  Maidstone 

Yes  

Never  tested. 

M.  Confectioners    and  Makers 
Golden  Syrup,  London. 

of 

No  

None. 

With  regard  to  three  wholesale  merchants  selling  Glucose,  the  following  may  also  be  noted — 

Firm. 

Guarantee  of  freedom  from  Arsenic. 

Tests  applied. 

N.,  London  

• 

Gives  to  purchaser  a  guarantee  with  each 
consignment,  or  a  general  guarantee, 
as  may  be  demanded. 

Has  had  glucose  tested,  but  does  not  test 
each  consignment  sold,  or  even  a  sample 
of  each  consignment  bought. 

ditto       -        -  ditto 

Do  not  test.     Rely  upon  a  guarantee 
given  by  the  foreign  manufacturer. 

P.,  London  ----- 

ditto       -        -  ditto 

Do  not  test. 

Inteet  Sugar. 

The  invert  sugar,  about  which  the  Commission  have 
received  evidence  on  many  occasions,  is  an  important 
ingredient  of  beer.  I  have  not  learnt,  however,  that 
invert  sugar,  as  such,  is  sold  to  manufacturers  of  articles 
of  food  and  drink  other  than  beer,  with  the  exception 
of  cider  and  certain  fermented  temperance  drinks.  Tlie 
liability  of  the  brewers'  invert  sugar  tO'  be  contaminated 
by  the  use  of  arseiuoal  sulphuric  acid  has  been  fully 
before  the  Commission.  The  quantity  of  arsenic  re- 
ported in  Bostock  invert  sugar  (in  the  preparation  of 
which  about  3  per  cent,  of  sulphuric  acid  was  employed) 
varied  as  follows  :  — 


As, 

Oe,. 

Per  cent. 

Grains  per  lb. 

Professor  Delepine 

•02 

1-4 

Professor  Campbell  Brown 

•062 

4.3 

Government  Laboratory  - 

•024  to  046 

re:  to  3-21 

As  ■will  be  seen  below,  certain  golden  syrups  and 
articles  of  confectionery  mainly  consist  of  cane  or  beet 
sugar,  inverted  bv  mineral  acids  or  otherwise.  But  in 
their  manufacture  invert  sugar  is  not  bought  as  such, 
but  is  produced  in  the  process  of  the  manufacture  of  the 
finashed.  product. 


Cabamel. 

The  liability  of  caramel  to  contain  arsenic  has  been 
illustrated  by  the  evidence  which  the  Commission  have 
received  (Miller,  Q.  3325  to  3336),  Briant  (Q.  7268  to 
7287).  Mr.  Miller  informed  the  Commission  that  a 
sample  of  caramel  not  coming  from  Bostock's  had  been 
found  to  contain  "  about  as  much  arsenic  as  Bostock's 
invert  sugar."  Mr.  liriajao  had  nut  found  more  than 
1-lOOth  of  a  grain  per  lb.  The  arsenical  caramel  in  both 
cases  was  stated  to  have  been  of  foreign  manufacture. 
l-40th  grain  of  arsenic  per  lb.  in  a  sample  of  caramel 
intended  to  be  used  for  colouring  black  beer  is  referred 
to  in  the  Government  Laboratory  Report  for  the  year 
ending  March,  1902. 

The  Commission  have  had  evidence  from  Mr.  Briant 
(Q.  7268,  Q.  7286)  as  to  the  manufacture  of  caramel,  and 
it  would  seem  that  many  caramels  are  made  from  glucose 
either  by  heat  alone  or  with  the  addition  of  alkali. 
Other  caramels  are  prepared  from  cane  or  beet  sugar. 

Mr.  Heron  informed  me  that  both  caustic  soda  and 
caustic  potash  are  used  m  the  preparation  of  caramel, 
and  that  the  danger  of  arsenical  contamination  mainl" 
arises  from  the  use  of  these  substances. 

Use  of  Caramel  for  Food  Purposes. 

Caramel  is  largely  used  as  a  colouring  matter  in  many 
kinds  of  food,  for  example,  vinegar,  temperance  drinks, 
cider,  confectionery,  and  in  cooking.  Certain  manu- 
facturers make  a  practice  of  requiring  an  assurance  that 
all  caramel  applied  to  them  should  be  made  from  cane 
sugar. 
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Since  the  Manchester  epidemic  demand  has  been  made 
by  some  manufacturers  for  a  guarantee  that  the  caramel 
isupplied  to  them  should  be  free  from  arsenic,  and  in  a 
fevi-  instances  tliis  has  been  checked  by  analysis.  Such 
guarantee,  however,  is  oft/en  neither  asked  for  nor 
offered  by  the  vendors. 

I  think  that,  as  a  rule,  manufacturers  are  less  awai'e 
\>f  the  liability  of  caramel  to  contain  arsenic  than  in  the 
case  of  glucose. 

Raw  (Unkefixed)  Sugak. 

The  fact  that  raw  sugar  may  contain  small  quantities 
of  arsenic  has  been  mentioned  to  me  by  sugar  refiners  ; 
the  same  fact  has  been  referred  to  by  Mr.  Hehner 
(Q.  10,209)  in  his  evidence  to  the  Commission  on 
June  13th,  1902,  when  he  stated  that  he  had  met  with 
1-lOOth  of  a  grain  of  arsenic  per  lb.  of  beet  sugar. 

On  visiting  one  firm  of  sugar  refiners  in  July,  1902,  I 
found  that  this  subject  had  engaged  the  attention  of 
their  chemists  for  many  months.  Raw  sugars,  cane  or 
beet,  coming  from  various  countries,  had  been  frequently 
tested  ;  sometimes  20  grammes  of  sugar  (the  quantity 
reconime.nded  by  the  Arsenic  Committee  of  the  Societies 
of  Public  Analysts  and  Chemical  Industry)  being  em- 
ployed in  the  Marish-Berzelius  test,  sometimeii  consider- 
ably larger  quantities.  The  result,  broadly  speaking, 
had  been  that  traces  of  arsenic  were  found  in  many  raw 
sugars  of  different  kinds,  and  from  different  countries, 
the  largest  amount  detected  being  abovt  l-140th  of  a 
grain  of  arsenic  per  lb.  of  raw  sugar. 

The  presence  of  arsenic  in  raw  (cane  or  beet)  sugar 
appears  capable  of  being  accounted  for  by  the  use  of 
lime  in  its  preparation.  In  the  first  treatment  of  beet  or 
•ane  juice  to  remove  impurities,  etc.,  lime  is  added  to 


tlie  juice.     The  lime  is  then  precipitated  bj  passing 

carbonic  acid  gas  through  the  liquor.    Both  lime  and  car-  Appendix  24. 

bonic  acid  are  usually  derived  from  a  special  kind  of  lime  ' 

kiln,  in  which  the  carbonate  of  lime  is  burnt  with  coke. 

There  is  thus  opportunity  of  arsenic  volatilised  fkum  the 

coke  reaching  the  sugar  liquor,  as  well  as  opportunity 

of  arsenic  from  the  coke  reaching  the  li:iie  used  in  the 

process. 

Moreover,  if,  after  the  bulk  of  the  sugar  has  beeji 
extracted,  the  residual  molasses  are  treated  to  obtain  a 
further  quantity  of  sugar,  the  processes  usually  employed 
(lime,  baryta,  or  strontium  processes)  con-sist  in  adding 
a  much  larger  proportion  of  hme  or  other  l)ase  thaji  was 
used  in  the  case  of  the  beet  juice,  with  the  object  of 
making  a  basic  "  sucrate,"  which  afterwards  is  generally 
decomposed  by  carbonic  acid  gas.  In  these  pitjcesses, 
therefore,  the  opportunities  of  contamination  by  arsenic 
derived  from  the  base  or  from  the  carbonic  acid  gas  would 
seem  to  be  increased. 

I  inquired  as  to  two  processes  of  recovering  sugar  from 
molasses  which  are  mentioned  in  Thorpe's  "  Dictionary 
of  Chemistry":  the  alum  process,  and  "  Mar!,niorittes 
process,"  in  which  sulphuric  acid  is  added  to  the 
molasses  to  convert  all  bases  present  into  sulphates. 
Neither  of  these  processes  now  appears  to  be  in  practical 
use. 

Malt. 

Having  regard  to  the  amount  of  evidence  given  before 
the  Commission  as  to  the  liability  of  malit  to  be  con- 
taminated with  arsenic,  in  relation  to  beer,  it  :s  only 
necessary  for  me  to  refer  here  to  malt,  for  the  value  of 
completeness,  as  in  addition  to  its  use  in  beer  it  is  used 
as  an  ingredient  in  malt  extracts  and  sundry  malt 
foods. 
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AS  TO  CERTAIN  SPECIAL  FOOD  SUBSTANCES,  WHICH  BY  REASON  OF  THEIR  MANUFAC 
TURE  WITH  THE  ABOVE  INGREDIENTS  APPEAR   SUBJECT  TO  RISK  OF  ARSENICAL, 
CONTAMINATION. 


TEEACLE,   GOLDEN  SYRUP,  AND  TABLE 
SYRUPS. 

Syrups  of  this  class  may  rouglily  be  divided  into — 

(a)  Those  in  which  the  principal  constituent  is  cane 

or  beet  sugar  inverted  in  greater  or  less  degree 
in  order  to  prevent  crystallisation. 

(b)  Those  in  which  the  principal  constituent  is 
liquid  glucose. 

With  regard  to  (a),  I  subjoin  a  few  notes  of  a  visit  to 
Messrs.  Lyle,  who  manufacture  golden  syrup  on  a  very 
large  scale.  A  sjaaip  is  made  at  the  works  from  raw  cane 
or  bset  sugar.  From  this  syrup,  in  the  jorocess  of 
sugar  refining,  a  single  crop  of  sugar  crystals  is  ob- 
tained ;  the  remainder  of  the  syrup  is  utilised  to  make 
golden  syrujj.  It  was  the  firm's  custom  at  one  time  to 
completely  invert,  by  means  of  sulphuric  acid,  one- 
lialf  of  the  bulk  of  this  cane  sugar  syrup,  and  to  add 
to  that  the  other  half  whicli  had  not  been  so  treated, 
but  this  process  has  now  been  discontinued,  the  plan 
at  present  adopted  being  to  "  partially  invert "  the 
whole  bulk  of  the  syrup  employed.  This  is  done  by 
sulphuric  acid,  of  which  from  ^  to  2  per  cent,  is 
used.  The  acid  is  neutralised  by  carbonate  of  lime,  and 
the  syrup  i.s  filtered  through  animal  charcoal,  and  sub- 
sequently concentrated  in  vacuum  pans  to  the  density 
required. 

At  Messrs.  Fowler  and  Co.,  who  manufacture  treacle 
on  a  large  scale,  the  raw  material  used  is  imported 
molasses.  These  molasses  are  also  subjected  to  a 
"  partial  inversion,"  by  means  of  sulphuric  acid,  fol- 
lowed by  neutralisation  and  filtration  through  charcoal. 
Two  per  cent,  of  anhydrous  sulphuric  acid  is  used.  At 
these  works  no  phosphoric  acid  is  employed.  Neither 
Messrs.  Lyle  nor  Messrs.  Fowler  add  glucose  to  their 
product.  It  should  be  noted  that  hydrochloric  acid  is 
employed  at  these  works,  and  at  sugar  refineries  gene- 
rally, to  cleanse  the  charcoal  filters ;  also  that  a  email 
amount  of  phosphoric  acid  may  be  added  to  the  prepara- 
tion of  sjTups  of  this  kind. 

The  degree  of  risk  from  arsenic  which  syrups  of  this 
class  would  entail  in  the  absence  of  efficient  precaution, 
is  evidently''  of  the  same  high  order  as  that  presented  by 
brewers'  invert  sugar  (Section  I.),  and  it  deserves  to  be 
remembered  in  this  connection  that  these  are  food  sub- 
stances which  people  consume  in  considerable  quan- 
tities. 

Below  are  notes  regarding  tho  precautions  against 
arsenic  in  sulphuric,  phosphoric,  and  hydrochloric  acids 
taken  at  the  dates  of  my  visits  at  the  works  of  the  two 
firms  above  mentioned. 

Purcliase  under  guarantee. — At  both  these  works  it  is 
stipulated  that  the  sulphuric  acid  purchased  shoixld  be 
made  from  Sicilian  brimstone. 

This  is  at  both  works  a  precaution  taken  in  conse- 
quence of  the  Mancliester  epidemic,  and  in  addition  tc 
those  furnished  by  the  system  of  testing  for  arsenic  tc 
which  I  am  about  to  refer. 

Phosphoric  acid  used  at  Messrs.  Lyle's  was  "  com- 
mercial acid,"  and  was  being  guaranteed  free  from 
arsenic. 

Tests  for  arsenic. — At  Messrs.  Fowler's,  samples  of 
sulphuric  acid  are  collected  from  every  carboy  of  a  con- 
signment. An  aggregate  sample  is  made  up  from  everj 
four  samples  thus  taken  ;  these  are  tested  by  a  Marsh- 
Berzelius  method,  which  is  said  to  detect  one  part 
arsenic  per  million,  the  analysis  being  made  by  the 
works  chemist.  If  arsenic  is  found  ix?  an  aggregate 
sample,  each  of  the  four  con^ituent  carboys  is  separately 
analysed.    Records  of  all  analyses  are  kept. 

This  plan  of  systematically  testing  sulphuric  acid  for 
arsenic  lias  been  easy  to  adopt  as  a  similar  method  of 
sampling  has  been  practised  for  many  years  as  a  check 
on  the  strength  of  the  acid.  Before  the  1900  epidemic, 
however,  it  had  been  the  custom  at  these  works  to 
occasionally  test  the  sulphuric  acid  for  arsenic.  Last 


year  one  conbigument  of  siUphm-ic  acid  was  rejected 
as  the  result  of  the  system  of  testing  nov  employed. 

At  Messrs.  Lyle's,  a  bulk  sample  representing  every 
carboy  is  tested  by  the  works  chemist-;  if  any  avnenic  is 
found  each  carboy  is  separately  tested.  The  test  employed 
IS  a  Marsh-Berzelius.  Records  are  kept  of  ail  analyses  ; 
these  records  are  kept  under  the  following  heads,  both 
positive  and  negative  results  being  recorded  :  "  Date  of 
purchase  ;  No.  of  carboys;  tip.  gr.  ;  lemp.  ;  Arseni(^ ." 
This  practice,  including  the  systematic  examination  for 
arsenic,  has  been  followed  by  this  firm  for  many  years. 

Hydrochloric  acid  and  phosphoric  acid  are  similarlv 
tested,  and  the  results  similarly  recorded. 

I  was  informed  that  the  phosphoric  acid  used  com- 
monly contained  minute  traces  of  arsenic,  although  ifc 
has  lately  been  supplied  much  purer  than  was  formerly 
the  case.  Occasionally  consignments  of  phosphoric  acid 
have  been  rejected  as  containing  more  arsenic  than  is 
considered  admissible. 

Storage  of  acids.  —  At  one  works  I  found  that 
all  acids  when  brought  into  the  works  are  placed 
in  a  pen,  the  gate  of  which  is  locked,  and  the 
key  given  to  the  chemist  ;  after  he  has  tested  the  acid 
for  arsenic,  and  found  it  pure,  he  aflixes  a  label  to 
each  carboy  to  show  it  has  passed  his  test,  and  gives  the 
key  to  the  foreman,  who  can  then  use  the  acid  ;  but  if 
m  carrying  the  carboy  from  the  pen  to  the  inverting 
room  the  label  becomes  detached  or  torn  off,  the  carboy 
IS  returned  unused  to  be  analysed  and  labelled  again  ; 
the  foreman  in  the  inverting  room  not  being  allowed 
to  use  any  carboy  without  the  chemist's  label  being 
attached. 

.  The  two  manufactories  above  mentioned  are  the  only 
ones  which  I  have  visited  at  which  syrups  of  this  kind- 
are  prepared,  and  I  am  unable  to  say  wliether  pre- 
cautions against  arsenic  similar  to  those  which  I  have 
detailed  are  in  general  use  by  other  manufacturers  in 
this  country.  Mr.  Lyle  informs  me  that  the  total 
number  of  such  manufactories  in  this  country  is  small — 
lie  icnew  of  only  five  altogether.    All  are  large  firms. 

Treacle,  and  golden  syrup  manufactured  abroad,  are 
also  imported  into  this  country  from  America.  I  have 
not  obtained  any  particulars  as  to  the  mode  of  prepara- 
tions of  such  imported  syrups,  or  as  to  the  precautions 
taken  to  prevent  contamination  by  arsenic. 

It  is  noteworthy  that  it  is  the  custom  of  confectionery 
and  other  firms  to  purchase  golden  syrup  wholesale,  and 
to  retail  it,  with  or  without  the  addition  of  flavouring 
essences,  either  in  the  condition  in  whcli  it  is  bought,  or 
after  dilution  with  glucose. 

At  one  large  firm  where  this  was  practised,  no  steps 
liad  been  taken  at  any  time  by  the  firm  to  ascertain 
wJiether  precautions  against  arsenic  were  being  adopted 
by  manufacturers  of  the  golden  syrup,  or  whether  the 
syrup  supplied  was  free  from  arsenic.  This  firm  manu- 
factures a.  "  syrup,"  in  which  15  per  cent,  of  glucose  is 
added  to  the  golden  syrup  purchased — the  product  being 
sold  as  "  golden  syrup  containing  15  per  cent,  of  glucose" 
The  glucose  used  was  American  liquid  glucose,  and- 
similarly  no  precautions  had  been  taken  to  ascertain 
its  freedom  from  arsenic. 

As  regards  syrups  of  cla.ss  (b),  in  which  the  principal' 
constituent  is  liquid  gluco.se,  it  is  probable  that  the- 
addition  of  glucose  to  a  substance  sold  as  "  golden 
syrup  "  or  "  treacle,"  would  be  held  to  be  an  offence 
under  the  Sale  of  Food  and  Drugs  Acts,  on  the  ground 
that  the  substance  demanded  by  tlie  purcha.ser  under' 
the.se  names  is  solely  a  cane  sugar  product.  No  such 
imder.standing,  however,  is  implied  if  the  article  is  sold  ' 
under  the  name  of  "table  syrup,"  "amber  syrup,"  or  ] 
some  similar  designation. 

I  have  not  met  with  any  manufactories  at  which  a  ; 
mainly  glucose  table  syrup  is  prepared,  and  hence  I  am'  i 
unable  to  indicate  what  precautions  against  arsenic  are-  i 
taken  in  purchasing  the  glucose  used.  Table  .syrups  con-  I 
sisting  mainly  of  glucose  are  principallv  made  by  firms  j 
who  purchase  golden  syrups  (chiefly  or  entirely  a  cane  | 
sugar  product),  to  which  they  add  variable  but  large  i 
•Tmounts  of  liquid  glucose.  jj 
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Tlie  quantities  of  glucose  wliich  occasionally  are  em- 
ployed are  illustrated  by  certain  recent  prosecutions,  in 
which  a  mainly  glucose  syrup  was  sold  as  golden  syrup 
or  as  treacle.  Vov  example,  on  December  19th,  1901 
("  Food  Journal,"  January,  1902,  p.  18),  a  grocer  was 
summoned  at  Southwark  for  selling  as  golden  syrup  a 
substance  containing  15  per  c«nt.  can©  sugar  and  85 
per  esnt.  of  starch  glucose,  and  was  fined  5s.  and  costs. 
At  Feuton,  on  April  30th  1902  ("Food  Journal"  May, 
1902,  p.  117),  a  retailer  was  summoned  for  selling  as 
treacle  a  substance  which  contained  70  per  cent,  of 
glucose,  and  was  fined  20s. 

Presence  of  Arsenic  in,  Golden  Syrup. 
From  the  analysts'  returns  sent  into  the  Commission 
I  find  that  Dr.  Parkes,  of  Chelsea,  and  Mr.  Embrey,  of 
Gloucester,  liave  both  found  traces  of  arsenio  in  golden 
syrup,  but  no  quantitative  results  are  reported. 

SUGAE. 

I  have  referred  in  Section  I.  to  the  liability  of  raw  (un- 
refined) sugar  to  contain  small  quantities  of  arsenic. 
Such  arsenic  may,  however,  be  removed  almos-t  entirely 
in  the  process  of  refining.  Mr.  Lyle,  who  has  given 
considerable  attention  to  this  matter,  informed  me  that 
bis  firm  was  satisfied  as  the  result  of  numerous  expen- 
ments,  that  in  the  refining  process  as  adopted  at  his 
works  nearly  all  the  arsenic  in  raw  sugar  is  removed, 
and  that  this  applied  equally  to  other  sugar  factories  m 
this  country.  The  sugar,  after  crystallisation  and  re- 
crystallisation,  even  when  obtained  from  raw  sugar  con- 
taining such  appreciable  quantities  of  arsenic  as  l-140th 
grain  per  lb.,  failed  to  show  more  arsenic  than  1  part 
in  20,000,000  (about  one  2800th  grain  per  lb.).  It  had 
been  found  that  the  bidk  of  the  arsenic  in  such  cases 
remained  in  the  residual  molasses,  which,  at  these  works, 
is  disposed  of  to  distillers. 

Although  Mr.  Lyle  had  no  reason  to  believe  that 
arsenic  would  come  over  in  distillation,  he  had  taken 
the  precaution  of  ascertaining  that  the  distillers  to  whom 
he  sold  molasses  of  this  character  did  not  propose  to 
utilise  them  for  making  spirit  for  drinking  purposes. 

He  added  that  the  experience  of  the  firm's  laboratory 
was  to  the  effect  that  any  arsenic  which  had  escaped 
removal  in  the  process  of  crystallisation  would  probably 
be  reduced  by  the  subsequent  filtration  through  char- 
coal. .      ,  .  ,  1, 

An  instance  has  come  to  my  knowledge  in  which  the 
chemical  adviser  of  a  large  firm  of  English  sugar  refiners 
analysed  a  number  of  samples,  selected  as  representing 
refined  sugar  of  different  origin,  English  and  foreign,  for 
arsenic.  The  results,  so  far  as  regards  loaf  sugar  or 
brown  sugar  from  English  refineries,  accorded  with  the 
■statement  made  to  me  by  Mr.  Lyle  :  the  largest  amount 
of  arsenic  in  any  instance  being  estimated  as  no  more 
the  1-lOOOth  grain  to  the  pound.  In  the  case  of  brown 
■-ugar  coming  from  various  parts  of  the  West  Indies, 
however,  the  amount  of  arsenic  determined  was,  in  some 
instances,  larger  than  had  been  anticipated.  Many 
samples  appeared  to  be  completely  free  from  arsenic 
when  a  Marsh  Berzelius  test  was  used,  which  was 
capable  of  detecting  1-lOOOth  grain  to  the  pound.  A 
few  however,  contained  amounts  such  as  l-300th  grain 
of  arsenic  t^  the  pound,  while  five  samples  of  difi:erent 
origin  contained  from  about  l-70th  to  l-50th  gram  of 
arsenic  to  the  pound. 

These  tests  have  only  recently  been  made,  and  I  hav« 
not  yet  obtained  any  certain  information  as  to  tha 
manner  in  which  particular  West  Indian  brown  sugars 
may  receive  the  larger  proportions  of  arsenic  referred  to. 
The  results  that  I  have  seen  suggest  that  the  liability 
aris'^s  only  in  the  case  of  certain  factories,  and  does  not 
necessarily  accompany  the  process  of  manufacture  as 
generally  carried  out  in  the  West  Indies. 

I  have  mentioned  the  use  of  sulphuric  acid  as  a  colour- 
ing matter  of  West  Indian  sugars.  Another  colouring 
matter  the  use  of  which  in  these  sugars  was  con- 
sidered'by  the  Departmental  Committee  on  Food  Pre- 
servatives, is  chloride  of  tin,  and  it  is  possible  that  this 
salt,  as  obtained  commercially,  may  contain  arsenic. 

I  am  informetl  also  that  in  the  process  of  manufao 
turing  West  Indian  brown  sugar,  large  quantities  of 
phosphoric  acid  may  be  used  to  precipitate  lime  saltso 
This  practice  would  occasion  risk  of  arsenical  contamina- 
tion in  the  absence  of  suitable  precautions. 


GELATINE.  A] 
No  information  has  come  to  my  knowledge,  from  the 
Public  Analysts'  returns  or  otherwise,  that  arsenic  Las 
been  looked  for  or  detecoed  in  gelatine;  but,  liaving 
regai'd  to  the  extensive  use  of  mineral  acids  in  its  pre- 
paration, I  have  made  a  few  inquiries  conceniiiig  its 
manufacture,  and  for  this  purpose  visited  the  works  of 
two  important  gelatine  manufacturers — A  and  P«. 

At  the  places  visited,   gelatine  is  made  lu  three 
ways  :  — 

(a)  Without  the  use  of  mineral  acid — by  the  action  of 
lime  and  then  of  caustic  soda  on  hides  which  are  sub- 
quentlv  washed  and  boiled.  In  this  process  tiie  hides 
are  soaked  in  lime  for  10  days,  then  cleaned  and  washed  ; 
they  are  then  cut  up  into  small  pieces  and  .snaked  in 
caustic  soda,  again  well  washed,  heated  with  water  in 
steam  jacketed  vats,  the  resulting  liquor  being  eventu- 
ally evaporated  in  vacuum  pans  to  the  proper  cousi.stency 
and  poured  on  to  glass  slabs  to  cool. 

(b)  By  the  action,  first  of  lime,  and  then  of  hydro- 
chloric acid,  on  hides,  which  are  afterwards  washed  and 
boiled.  In  this  process  the  hides  are  soaked  foi'  14  weeks 
in  a  solution  of  lime ;  they  are  then  washed  and  treated 
with  hydrochloric  acid  and  water,  120lbs.  of  acid  to 
3  tons  of  hides.  The  hides  remain  in  the  acid  water 
48  hours  ;  they  are  then  washed  with  water  (but  not  with 
alkali)  to  remove  the  acid,  boiled,  the  liquor  evaporated, 
and  cooled  in  pans. 

(c)  By  the  action  of  hydrochloric  acid  on  bones.  In 
this  process  the  bones  are  put  into  large  vats,  and  a 
solution  of  hydrochloric  acid  (proportion  not  given) 
poured  on  to  them.  They  are  left  to  soak  till  all  the 
lime  salts  are  dissolved  out  ctf  the  bones ;  the  resulting 
•'  osseine  "  is  then  washed  and  treated  with  caustic  soda 
in  the  same  way  as  the  hides  in  the  second  pari  of  the 
process  (a). 

Assuming  that  a  highly  arsenical  acid  were  used  in 
the  preparation  of  gelatine  by  the  process  b  and  c 
above,  it  would  seem  probable  that  the  risks  of  arsenic 
reaching  the  finished  product  is  largely  dimjuislied  by 
the  treatment  employed  after  the  acid  has  b<  en  added. 

At  neither  of  these  works  had  the  question  of  con- 
tamination of  gelatine  by  arsenic  contained  in  the  acid 
arisen.  At  manufacturer  A's  the  acid  wasi  bought  as 
"  chemically  pure,"  but  it  had  never  been  tested.  At 
manufacturer  B's  the  acid  was  neither  guaranteed  nor 
tested. 

I  understand  that  the  bulk  of  gelatine  used  by  con- 
fectioners in  this  country  is  imported  from  abroad. 

The  pure  white  colour  of  the  German  gelatine,  so 
much  used  and  asked  for  by  makers  of  confectionery 
and  table  jellies  in  this  country,  is  iiroduced  by  the 
direct  addition  of  sulphurous  acid  to  the  finished 
product. 

A  sample  of  gelatine  taken  at  the  works  of  manufac- 
turer B,  and  also<  a  sample  of  German  make  which  I 
obtained,  have  been  sent  tO'  Dr.  McGowan,  who  has  also 
had  samples  of  gelatine,  prepared  for  making  into  table 
jellies,  from  Messrs.  A.  Dr.  McGowan's  report  on  the 
(Samples  is  not  yet  to  hand.* 

JAMS  AND  MARMALADE. 

Various  v/itnesses  before  the  Commission  iiavo  stated 
that  they  examined  jams  for  arsenic  after  the  1900 
epidemic  with  negative  results,  and  similar  statements 
appear  in  the  returns  made  by  several  publjc  analysts 
to  the  Commission.  Nevertheless,  it  ap]icared  de- 
sirable to  make  some  enquiries  as  to  tlu-  jirec^autions 
taken,  at  jam  factories  with  regard  to  the  purity  and  tlie 
quantity  of  the  glucose  employed.  For  this  purpose 
I  visited  five  London  factories  and  one  in  Bristoi. 

.Jams  may  be  divided  into — 

(a)  Those  made  exclusively  with  cane  or  beet  sugar. 
(h)  Those  made  with  cane  sugar  with  tli'-  addition 
of  varying  amounts  of  glucose. 

In  the  latter  class  the  iDroportion  of  g'uciise  used 
appears  to  be  determined  by  various  conditioiiH  such  as 
the  nature  of  the  fruit  and  its  degree  of  ripeness.  Such 
amounts  as  from  5  to  10  per  cent,  are  coujuiion.  The 
princiiial  object  of  the  glucose  is  said  to  be  i(ir  clarify- 
ing purposes,  to  prevent  the  jam  from  cry st»j.lii sing. 

ft  is  said  that  satisfactory  jam  canno:  \h  made  if 
glucose  preponderates  over  tlie  sugar,  and  tliat  if  more 
than  20  or  25  per  cent,  of  glucose  be  ad^irti,  the  jam 
would  require  so  much  boiling  that  the  Iru  it  would 


*  Since  the  above  wa^i  written  Dr.  McGowan  has  reported  on  these  .samples  (Appendix  25).    It  will  lie  seen  that 

gelatine  from  Messrs.  J!..  «»ho  took  no  i)re:'autions  with  regard  to  their  acid,  contained  most  arsenic— !  l  lOt!)  gi.  prr  II 
— H.  H.  S.,  July  1903. 
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blacken.  The  fluctuations  in  price  of  glucose  doubtless 
influence  its  employment  in  jam. 

It  is  evident  that  the  presence  in  glucose  of  such 
amounts  of  arsenic  as  have  been  occasionally  deter- 
mined in  glucose  other  than  Bostock's  (for  example  : 
0*9  grain  per  lb.),  would  cause  an  objectionable  quantity 
:f  arsenic  to  be  introduced  into  jam  or  marmalade  con- 
taining- these  larger  proportions  of  glucose. 

Precautions  with  regard  to  glucose. — I  have  not  learnt 

that  glucose  was  tested  for  arsenic  by  any  jam  manufac- 
turer before  the  1900  epidemic.  Since  then  the  firms 
visited  as  a,  rule  have  purchased  their  glucose  with  a 
guarantee  of  its  freedom  from  arsenic,  given  in  the  more 
or  less  exact  way  mentioned  in  Section  I.  under  the 
heading  Glucose,  but  in  two  cases  this  precaution  had 
been  omitted.  Similarly  the  precaution  of  having  the 
glucose  analysed  had  been  adopted  more  or  less  syste- 
maticall,y  by  some  firms,  and  had  been  omitted  by 
others. 

The  glucose  used  at  all  the  works  visited  was  liquid 
glucose  of  American  manufacture. 

CONFECTIONERY. 

Various  witnesses  to  the  Commission  stated  that  after 
the  1900  epidemic  they  examined  several  samples  of 
sweets  with  negative  results  ;  several  analysts  who  have 
made  returns  to  the  Commission  make  a  similar  state- 
ment. The  detection  of  arsenic  in  sweets  has  been  re- 
ported in  one  or  two  instances  ;  for  example,  in  returns 
made  to  the  Commission  bj^  the  Public  Analysts,  Mr. 
Brierley  reports  "  a  trace  "  in  highly  coloured  sweets, 
and  Mr,^  .(Angell  "  a  trao«,"  or  -OlOSgr.  per  lb.  in 
another  sample  of  sweets. 

I  visiteil  eight  large  firms  manufacturing  sweetmeats, 
with  reference  to  the  use  of  ingredients  liable  to  contain 
avsenic,  and  precautions  taken. 

Glucose  is  used  in  sweets  partly  for  sweetening  pur- 
poses, but  mainly  to  prevent  crystallisation  of  cane 
sugar  ;  the  quantity  used  of  course  varies  with  the 
class  of  sweet ;  some  such  as  chocolate  and  other 
"  creams "  consist  largely  of  glucose.  The  average 
quantity  in  sweets  of  all  kinds  taken  together  may  be 
judged  to  some  extent  from  the  calculations  on  which 
claims  for  rebate  of  duty  on  exported  goods  are  based. 
At  three  firms  which  gave  me  information  on  this  point 
the  proportions  of  glucose  were  estimated  respectively 
as  20  per  cent.,  15  per  cent.,  arid  33  per  cent.  Another 
firm  estimated  its  "  heavy  confectionery  "  as  containing 
15  per  cent.,  and  its  "  light  confectionery  "  40  per  cent. 
It  is  evident,  therefore,  that  if  glucose  used  in  confec- 
tionery were  to  contain  even  such  amounts  of  arsenic  as 
have  been  occasionally  determined  in  samples  other 
than  Bostock's,  objectionable  quantities  of  arsenic 
might  in  this  way  he  introduced. 

At  the  firms  visited  the  glucose  principally  employed 
was  liquid  glucose  of  American  origin.  Solid  glucose 
of  German  manufacture  is  preferred  on  account  of  its 
greater  density  in  certain  kinds  of  sweets.  At  one  firm 
they  have  lately  left  off  using  American  glucose,  and 
now  only  use  German. 

Particulars  of  the  precautions  now  being  taken  by 
confectioners  visited  to  guard  against  arsenic  in  glucose 
have  alreiady  been  indicated  in  Section  I.,  under  the 
heading  ."  Gluooise." 

Invert  sugar  used  in  sweet-making,  unlike  brewers' 
invert  sugar,  is  not  purchased  as  such,  the  inversion 
being  carried  out  by  the  sweet  manufacturer  on  his 
premises.  I  met  with  no  instance  in  which  sugar  for 
sweet^making  is  inverted  by  the  addition  of  a  mineral 
acid.  Cream  of  tartar  and  citric  acid  are  commonly 
employed  ;  or  reliance  is  placed  on  prolonged  boiling 
as  sufiBcient  to  bring  about  the  required  iaversion. 

Citric  and  tartaric  acids  are  likewise  used  as  flavour- 
ing for  acid  sweets  ;  but  the  proportion  is  small.  These 
acids  were  in  all  cases  stated  to  be  bought  with  a  guar- 
antee or  with  an  assurance  of  their  puritj'.  Such  guar- 
antees sometimes  state  specifically  that' the  substances 
are  free  frOm  lead,  and  at  one  of  the  firms  lead  was 
ofcasion&lly  looked  for  by  the  works  chemist.  None  of 
the  guarantees  made  specific  mention  of  arsenic,  and  1 
did  not  learn  of  any  instance  in  which  arsenic  had  been 
looked  for  in  citric  or  tartaric  acid  at  the  instance  of 
a)iy  sweetmeat  manufacturer.  As  above  indicated, 
howevCT,  there  is  little  reason  to  suppose  that  material 
quantities  ni  arsenic  could  be  introduced  into  sweets 
by  these  acids. 

Glycerine  is  used  in  making  certain  forms  of  jujubes, 
and  occasionally  for  other  piirposes,  such  as  the  treat- 


ment of  vanilla.  The  quantity  of  glycerine  in  jujubes 
at  one  works  was  stated  to  be  10  per  cent.  If  arsenical 
glycerine,  such  as  referred  to  in  Section  I.  above, 
were  employed,  it  is  evident  that  objectionable  quan- 
tities of  arsenic  might  be  introduced  m  this  way.  To 
take  an  extreme  instance,  glycerine  containing  4  grains 
of  arsenic  to  the  lb.,  such  as  was  found  by  Mr.  Fairley  in 
1894,  would  introduce  2-5ths  of  a  grain  of  arsenic  to  the 
lb.  of  the  sweets  in  question. 

On  the  other  hand,  quantities  of  arsenic  such  as  those 
found  by  Dr.  Campbell  Brown  in  recent  samples  of 
glycerine  the  highest  of  which  is  about  one  13th  of  a 
grain  to  the  lb.,  would  not  introduce  more  than  one 
130th  of  a  grain  of  arsenic  to  the  lb.  of  such  sweets. 

Beyond  stipulating  in  general  terms  for  "  pure  "  gly- 
cerine, the  manufacturers  I  visited  had  taken  no  pre- 
cautions to  secure  its  freedom  from  arsenic,  and  indeed 
the  liability  of  glycerine  to  arsenical  contamination  did 
not  appear  to  be  known  to  them. 

Gelatine. — Certain  kinds  of  soft  sweets,  called  in  the 
trade  "Jellies,"  consist  almost  wholly  of  gelatine  ;  the 
gelatine  used  at  the  works  visited  was  imported  gela- 
tine. No  question  of  testing  this  gelatine  for  arsenic 
had  arisen  in  any  instance. 

Colouring  Matters. — I  have  dealt  below  with  the 
possibihty  of  arsenic  being  introduced  by  means  of 
colouring  matters  used  in  food,  and  with  precautions 
takea  with  regard  to  them.  I  may  here  note,  however, 
that  oxide  of  iron  (which  is  liable  to  be  contaminated  by 
arsenic  to  a  high  degi-ee)  is  employed  to  give  a  brown 
colour  to  cheap  chocolate  and  certain  other  kinds  of 
sweets.*  In  one  instance  (report  of  Departmental  Com- 
mittee on  Preservatives  and  Colouring  Matters)  35 
grains  of  oxide  of  iron  were  used  to  the  lb.  of  burnt 
almonds. 

Dextrine. — At  the  works  visited  it  was  stated  that  no 
gummy  substances  which  have  been  prepared  from  the 
action  of  mineral  acid  upon  starch  are  used.  The 
gummy  ingredient  of  pastilles  and  the  like  is  said  to 
be  gum  acacia  of  natural  origin. 

Substitute  for  Cocoa-butter. 

Cocoa-butter  is  used  largely  in  the  manufacture  of 
chocolate,  and  for  other  confectionery  purposes.  It  is 
also  sometimes  used  in  making  certain  kinds  of  pastry, 
and  is  added  in  the  process  of  sugar  refining  in  order 
to  prevent  frothing  of  the  sugar  solution. 

Information  was  recently  given  me  that  a  wool  oil^ 
known  in  the  trade  as  "brown  wool-grease,"  and  prepared 
from  sheep's  wool,  had  in  one  instance  been  sold  to  a 
large  firm  of  sugar  refiners  under  the  name  of  cocoa- 
butter."  Th©  refiner  said  that  he  recognised  that  this 
wool-grease  was  not  true  cocoa-butter,  but  considered 
that  it  was  suitable  for  his  purpose.  Subsequent  to 
its  use  being  discontinued  for  commercial  reasons,  it 
was  found  that  this  wool-grease  or  so-called  cocoa-butter 
contained  about  '14  grain  of  arsenic  per  lb. 

I  understand  that  it  is  not  generally  recognised  by 
manufacturers  or  users  of  cocoa-butter  that  a  wool- 
grease  is  or  may  be  sold  as  being  cocoa-butter  ;  and, 
in  point  of  fact,  the  above  is  the  only  instance  in  vvhioh 
I  have  heard  of  its  use. 

I  visited  a  manufacturer  of  brown  wool-grease  and 
lanoline,  and  by  him  was  informed  that  in  his  view  no 
opportunity  of  arsenical  contamination  was  afforded 
by  the  processes  used  to  obtain  tliese  substances  from 
the  wool.  He  was  not  aware  of  the  fact  that  such  grease 
might  contain  arsenic,  but  was  of  opinion  that  its  pre- 
sence could  be  accounted  for  by  the  use  of  arsenical 
sheep  dip  ;  the  arsenic  in  the  wool  not  having  been  suffi- 
ciently removed  by  the  process  of  washing. 

He  also~ informed  me  that  "lanoline,"  which  is  used 
chiefly  for  pharmaceutical  and  toilet  purposes,  receives 
considerably  more  washing  than  brown  wool-grease. 
The  firm  of  sugar  refiners  above  referred  to  had  caused 
a  sample  of  lanoline,  which  they  had  for  a  time  used 
for  the  same  purpose  as  the  cocoa-butter,  to  be  tested, 
for  arsenic.  It  contained  '0035  grain  of  arsenic  per  lb. 
I  have  not  heard  of  any  other  samples  of  lanoline  that 
have  been  tested  for  arsenic. 

If  wool-grease  more  or  less  purified  is  liable  to  bft 
used  by  confectioners  or  other  food  producers,  or  in 
future'  comes  to  be  used  by  them  as  a  substitute  for 
true  cocoa-butter,  it  is  clearly  important  that  attention 
should  be  paid  to  the  question  of  arsenic,  the  more  eo 
if  the  origin  of  arsenic  is,  as  suggested,  sheep  dip,  for 
it  is  evident  that  under  particular  circumstances  the 
quantity  of  arsenic  thus  introduced  into  the  wool  might 
be  considerable. 


„  J'„^*l^,*'^^  ^]!P°^"*  ^^t"  Hehner  (Appendix  27),  which  refers  to  t'  e  estimation  of  arsenic  in  folouied  sweets.- 

xl.rl.C),,  July  I90.i. 


APPENDIX  24. 


241 


Liquorice. 

Mr.  W.  Thomson  stated  in  his  return  to  the  Commis- 
sion that  he  Im  1  found  arsenic  in  a  sample  of  liquorice 
jujubes.  He  ha.s  since  written  that  the  quantity  was 
approximately  l-35tli  grain  to  the  lb.  Such  jujubes 
would  probably  be  prepared  with  a  considerable 
proportion  of  glucose.  That  the  origin  of  the  arsenic 
may  however  liave  been  the  liquorice  itself  is  shown 
by  the  fact  that  Mr.  Thomson  found  l-70gr.  of  arsenic 
per  lb.  in  a  sample  of  a  stick  ("  Spanish  juice  "),  into 
the  preparation  of  which  probably  no  glucose  had 
entered.  A  sample  of  raw  liquorice  wliich  I  took 
haphazard  at  a  confectioner's  was  found  by  Dr. 
MeGowan  to  contain  one  245th  of  a  grain  of  arsenic 
per  lb. 

Two  main  classes  of  liquorice  juice  are  imported  into 
this  country :  the  first  is  Italian  juice,  which  contains 
a  considerable  quantity  of  sugar,  and  can  be  eaten  with- 
out treatment.  This  is  considered  the  best,  and  is 
simply  the  evaporated  extract  of  the  root  without  any 
added  sugar  or  glucose.  The  other  juice  is  imported 
chiefly  from  Russia,  and  some  from  Turkey ;  it  contains 
little  or  no  natural  sugar,  and  is  mixed  in  this  country 
with  sugar  to  make  hard  liquorice ;  and  with  sugar  or 
glucose  and  flour,  and  in  some  cases  glycerine  to  make 
soft  liquorice.  I  was  informed  that  sulphuric  acid  was 
ako  sometimes  added  to  give  a  bright  appearance  to  the 
liquorice. 

I  hav&  been  further  informed  by  Dr.  HQliaby, 
Medical  Officer  of  Health  for  Pontefract,  that  glucose 
can  be  used  in  "liquorice  goods"  to  the  extent  of 
about  55  per  cent.,  and  that  glycerine  is  used  by  some 
makers,  but  that  "  good  glycerine  "  is  too  expensive  for 
general  use.  The  points  just  referred  to,  however, 
although  they  show  several  ways  in  which  arsenic 
might  be  introduced  into  manufactured  liquorice,  do 
not  suffice  to  explain  the  small  quantities  of  arsenic 
found  by  Mr.  Thomson  and  by  Dr.  McGowan  in  the 
crude  liquorice — unless  it  was  due  to  sulphuric  acid. 

CIDEB. 

I  have  not  heard  of  any  instance  in  which  arsenic 
has  been  detected  in  cider.  None  of  the  public  analysts 
who  have  made  returns  to  the  Commission  mention 
that  they  have  examined  cider  for  arsenic.  In  view  of 
statements  that  invert  sugar  is  used  in  the  manu- 
facture of  cider,  however,  I  have  made  a  few  inquiries 
of  cider  manufacturers.  Mr.  Symons,  the  proprietor 
of  Messrs.  Symons  and  Co.,  informed  me  that  he  used 
invert  sugar  only  at  certain  seasons  of  the  year,  and 
under  certain  conditions,  and  that  such  sugar  was  in- 
verted at  his  works  by  means  of  tartaric  acid  ;  he  did 
not  employ  hydrochloric  or  sulphuric  acid  for  the 
purpose. 

At  Bristol,  the  representative  of  Messrs.  Woolway  and 
Coleridge  informed  me  that  no  invert  sugar  was  used 
in  their  business,  but  that  caramel  was  used  for  colour- 
ing cider.  On  the  other  hand,  it  is  a  fact  that  brewing 
sugar  manufacturers  supply  brewers'  invert  sugar  to 
cider  manufacturers.  The  precautions  against  arsenic 
which  are  now  adopted  in  manufacturing  these  brewing 
ingredients  would  presumably  afford  security  to  the 
cider  manufaciurer  who  procures  invert  sugar  in  this 
way. 

T  have  not  heard  of  other  ingredients  of  cider  which 
are  likely  to  render  it  liable  to  arsenical  contamina- 
tion, and,  therefore,  I  have  not  made  detailed  inquiry 
into  the  process  of  its  manufacture. 

I  understand  that  no  brewers'  or  distillers'  yeast  is 
used  in  cider  making.  The  addition  of  glycerine  to 
American  ciders  was  referred  to  by  Dr.  Voelcker  in 
his  evidence  to  the  Departmental  Committee  on  Food 
Preservatives;  he  was  not  able,  however,  to  state  the 
quantity  of  glycerine  present  in  the  samples  examined. 
It  is  stated  that  glucose  is  of  no  value  as  an  ingredient 
in  the  manufacture  of  cider. 

Mr.  Radcliffe  Cooke  in  his  evidence  before  the  same 
Committee  (Q.  65821,  states  that  "Walter  Gregory's 
Powder,"  a  mixture  of  oxide  of  iron  and  salicylic  acid, 
is  sometimes  added  to  cider. 

HERB  BEER. 

Tn  order  to  ascertain  whether  glucose  or  brewers' 
invert  sugar  is  used  in  the  preparation  of  this  sort  of 
fermented  bererage  I  made  some  inquiry  of  Messrs. 
Youngs  at  the  Botanic  Brewery,   Bermoudsey,  who 


informed  iiie  tliat  in  view  of  the  necessity  of  keeping  the  Appendix-34. 

quantity  of  alcohol  in  these  beverages  below  the  limits   

permitted  by  excise  regulations,  there  is  no  advantage 
in  the  emi^loyment  of  either  of  these  substances.  The 
herb  beer  manufactured  at  these  works  was  prepared 
by  fermenting  a  weak  solution  of  cane  sugar,  to  which 
saccharine  and  herbs  are  added. 

TEMPERANCE  DRINKS. 

No  information  has  bsen  received  by  the  Commission 
that  arsenic  has  been  detected  in  mineral  waters  or 
other  temperance  drinks,  and  it  would  appear  froKi 
the  Public  Analyst's  return  to  the  Commission  thaX 
eirinks  of  this  class  were  rather  extensively  examined 
lor  arsenic  after  the  Manchester  epidemic.  The  possi- 
bility of  arsenical  contamination  of  these  drinks,  how- 
ever was  referred  to  by  certain  witnesses  (including  Dr. 
Niven  and  Mr.  Salamon)  in  their  evidence  to  the  Com- 
mission. With  reference  to  this  I  visited  three  firms 
in  London,  two  in  Manchester,  and  one  in  Bristol. 

It  will  be  useful  to  deal  with  temperance  drinks  by 
adopting  the  classification  used  in  the  trade — namely  :  — 

(a)  Mineral  or  aerated  waters. 

(b)  Aerated  sweet  waters. 

(c)  Brewed  beverages. 

(d)  "Fruit  syrups,"  sold  as  such  for  adding  to 
soda  water  or  to  plain  water,  either  hot  or 
cold. 

(e)  "Crystals,"  or  other  powders,  sold  as  such 
for  making  various  "  summer  beverages." 

(a)  Mineral  Wateis,"  such  as  soda,  seltzer,  or  lithia 
waters,  are  simply  water  charged  with  carbonic  acid 
gas,  to  which  certain  salts  are  added — e.g.,  carbonate 
of  soda  or  lithia.  Phosphates  are  sometimes  used  in 
the  preparation  of  seltzer  water.  The  amount  would 
be  small,  from  -ggr.  to  2gi"s.  to  the  pint  (Kirkby).  The 
carbonic  dioxide  is  usually  produced  from  sulphuric 
acid  and  carbonate  of  lime  or  soda.  The  gas  is  then 
twice  washed,  and  goes  either  into  a  gas-holder,  or  it 
is  forced  direct  into  the  bottle  containing  the  water 
to  be  aerated.  It  is  claimed  that  by  this  washing  any 
arsenic  that  might  be  present  would  be  removed.*  In 
some  works  the  carbonic  acid  was  bougM  compressed  in 
bottles  obtained  from  the  Carbonic  Acid  Gas  Company 
at  Lea  Bridge. 

On  one  occasion  Dr.  Teed  (analyst  to  Messrs.  White 
and  Co.),  when  testing  mineral  water  manufactured  by 
another  firm,  found  free  sulphuric  acid,  which  might 
have  been  added  for  the  purpose  of  acidifying  the 
water,  but  he  did  not  think  the  addition  of  free  ac'd 
was  a  common  practice.  He  had  not  tested  the  sain2>le 
in  question  for  arsenic.  Messrs.  Cazenove  and  Nicolle 
("  Analyst,"  1892,  p.  118)  state  that  "  aerated  waters  may 
contain  free  sulphuric  acid  mechanically  carried  over 
from  the  generator,"  and  this,  perhaps,  explains  the 
origin  of  the  sulphuric  acid  in  this  case. 

(b)  Aerated  Siveet  Waters,  such  as  lemonade, 
gingerade,  kaola,  champagne  cider,  etc.,  are  water.? 
aerated  with  carbonic  acid  gas,  sweetened  with  syrups, 
and  flavoured  with  coloured  essences.  In  all  these 
cases  the  syrups  are  said  to  be  made  from  pure  cane  or 
beet  sugar ;  in  some  cases  they  contain  saccliarin. 
It  was  stated  at  the  places  visited  that  no  glucose  was 
contained  in  these  syrups. 

Ml-.  Kirkby  (of  Messrs.  Jewsbury  and  Brown)  in- 
formed me  that  glucose  would  not  make  so  good  a  syrup, 
as  it  is  liable  to  ferment,  and  would  require  preserva- 
tives. 

In  order  to  give  a  sharpness  to  the  taste  of  sweet 
waters  it  is  the  custom  at  some  works  to  add  phos- 
phoric acid,  or  the  substance  known  as  "  phosplio 
citric  acid  "  (Section  I.).  The  proportion  added  is  pro- 
bably small,  but,  though  I  have  been  told  of  its  em- 
ployment, I  have  not  visited  any  firm  where  I  could 
obtain  particulars  as  to  its  use. 

In  the  case  of  lemonade,  citric  acid  may  be  added. 

I  was  informed  at  Messrs.  White's  that  glycerine  was 
at  one  time  used  to  sweeten  aerated  waters,  but  tii;ir 
its  use  was  now  discontinued.  And  I  did  not  hear 
of  its  use  at  any  of  the  works  visited,  except  that  a  very 
small  amount  was  used  in  Kops  ale.  I  have  been  given 
a  sample  of  a  French  preparation  called  Porcherine, 
which  appears  to  consist  mainly  of  glycerine,  and  is 
being  recommended  for  sweetening  aerated  waters  ;  but 


*  In  connection  with  this  process,  jNIr.  Marshall,  of  Itochdale,  informed  me  that  early  dirring  the  Manchester 
epidemic  he  was  consulted  by  a  mineral  water  maker,  avIio  was  using  a  clear  Nicliolson's  sulphuric  acid  to  generate  his 
carbonic  acid,,  Mr.  Marshall  examined  this  sulphuric  acid,  which  was  hiirhly  ar.senical  He  then  examined  the  mineral 
waters  M'hicli  rie  found  quite  free  from  ar.senic.    This  .acid  wa.s  subsequi'iitly  withdrawn  by  Messrs.  Nicholson. 
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idix  ii.  I  cli'i  "'^t  find  that  it  was  being  used  at  any  of  tlie  works 
  '  I  visited. 

(c)  Brewed  Beverages,  sucii  as  "hop  ale,"  "non- 
intoxicating  stout,  "ginger  beer,"  etc.,  are  all  made  by 
a  fermentation  process.  As  a  rule,  the  substance  fer- 
mented is  cane  or  beet  sugar,  to  which  may  be  added 
ginger,  hops,  or  hop  essence,  etc.,  or  malt  in  some  torm, 
according  to  the  character  of  the  beverage.  Saccharine 
may  also'  be  added,  and  liquorice  in  the  ca.se  of  "  non- 
intoxioating  stout." 

At  one  works  glucose  was  used  in  brewing  stone  ginger 
beer,  and  invert  sugar  in  brewing  other  non-intoxicat- 
ing beers.  Mr.  Kirkby,  at  Messrs.  Jewsbuiy  and 
Brown's,  informed  me  that  the  amount  of  glucose  used 
was  very  small,  in  order  to  keep  down  the  alcohol,  in 
the  case  of  "  stone "  ginger  beer  being  les,s  than  -jlb. 
per  gallon.  At  most  of  the  works  I  visited,  "  stone  " 
ginger  beer  was  brewed,  without  glucose,  from  cane  or 
beet  sugar  and  ginger,  and  was  acidiilated  with  tartaric 
acid. 

In  one  instance,  a  '  u on- intoxicating  beer,"  the 
beverage  consisted  of  a  brew  of  invert  sugar 
flavoured  with  essence  of  hops  and  coloured  with 
caramel.  This  invert  sugar  was  described  to  me  as  a 
"  malt  substitute."  It  was.  however,  ordinary  brewers' 
invert  sugar,  and  was  bought  from  a  large  firm  of  sugar 
makers.  A  "  non-intoxicating  stout "  was  also  made 
at  the  same  works,  the  only  difference  being  the  addi- 
tion of  more  caramel. 

(d)  Fruit  Syrups. — These  are  ixsed  for  mixing  either 
with  water  or  soda  water  as  a  summer  drink,  but  more 
extensively  to  manufacture  "hot  winter  drinks,"  such 
as  are  sold  by  small  shop-keepers  and  itinerant  street 
vendors.  They  usually  consist  of  cane  sugar  syrup,  or 
a  mixture  of  cane  sugar  syrup  with  glucose,  flavoured 
■with  "  fruit  flavouring  "  and  coloured. 

Syrups  of  this  class,  sold  under  such  names  as  "  lemon 
squash  "  or  "  lime  juice  cordial,"  are  manufactured  at 
most  of  the  works  I  have  visited.  The  fruit  juice 
utilised  appeared  in  all  cases  to  be  lime  juice  purchased 
either  directly  or  through  an  agent  from  the  Mont^ 
serrat  Lime  Juice  Company.  This  juice,  when  im- 
ported, contains  bisulphite  of  lime  as  a  preservative,  and 
other  preservatives  are  added  by  the  manufacturers  of 
the  syrup  in  this  country.  I  was  informed  that  neither 
citric  acid,  tartaric  acid,  nor  mineral  acid  are  added  to 
these  "lemon"  or  "lime  juice"  syrups. 

(e)  Crystals  or  Other  Powders  Sold  for  Making  Drinks. 
— I  include  under  this  head  various  powdered  and  crys- 
talline materials  sold  as  "  fruit  or  lemon  crystals," 
"  lemonade  jwwders,"  "  sherbet,"  "  seidlitz  powders," 
etc.  Fruit  crystals  are  a  mixture  of  cane  sugar  with  a 
small  proportion  of  citric  acid  crystals,  flavoured  with 
fruit  essences,  which  are  either  made  from  fruit  or 
obtained  synthetically.  The  proportion  of  citric  acid 
in  the  drink  prepared  from  these  fruit  crystals  is  said 
to  be  very  small.  Lemonade  powders  of  the  kind  now 
extensively  sold  and  advertised  are  essentially  a  dry 
mixture  of  eanei  or  beet  sugar  with  citric  and 
tartaric  acids,  and  flavoured  with  oil  of  lemon. 
Citric  or  tartaric  acid  may  form  about  half 
the  bulk  of  such  powders.  About  2oz.  of  the 
powder  is  commonly  used  to  the  pint  of  water 
to  make  a  syrup,  and  two  tablespoonfuls  of  this  syrup 
make  half  a  pint  of  the  drink  ;  in  other  words,  the  drink 
lemonade  will  contain  about  4-5th  oz.  of  the  lemonade 
powder  per  gallon,  a  large  portion  of  which  would  con- 
sist of  citric  and  tartaric  acids.  Sherbet  contains  pow- 
dered sugar,  together  with  citric  or  tartaric  acid,  or  both, 
and  carbonate  of  soda.  It  is  flavoured,  as  a  rule,  with 
essence  of  lemon.  From  10  per  cent,  to  20  per  cent, 
of  tartaric  acid  appears  to  be  an  ordinary  quantity  in 
sherbet.  A  pint  of  sherbet  would  be  made  from  about 
goz.  of  the  powder,  and  may  contain,  therefore,  from 
48  to  24  grains  of  tartaric  acid.  The  quantity  of  tar- 
taric or  citric  acid  used  in  a  drink  made  from  a  Seidlitz 
powder  may  be  taken  as  from  30  to  40  grains. 


PpvEoautions  with  Regard  to  Absexic  Taken  in  the 

MANTTrACTTTRE  OF  THE  VARIOrS  DeINK  StJBSTAifCES 

Above  Mentionbd. 

Sulphuric  add  being  used  solely  to  manufacture  car- 
be  nic  dioxide  gas,  the  risk  of  arsenical  contamination 
of  aerated  waters  by  this  means  is  small,  even  if  a 
strongly  arsenical  acid  were  used.  I  found,  however 
that  sii-ce_  the  Manchester  epidemic  certain  firms  of 


mineral  water  makers  had  caused  occasional  samples  of 
their  sulphuric  acid  to  be  tested  for  arsenic. 

At  Messrs.  Jewsbury  and  Browns',  who  manufacture 
other  articles  beside  aerated  water,  it  has  been  the 
custom  for  over  twenty  years  to  test  for  arseni';  all 
carboys  of  suljihuric  acid  purchased,  and  to  record  the 
result  of  the  test. 

Glucose. — It  is  evident  that  the  quantity  of  glucose 
used  occasionally  in  brewed  temperance  beverages  would 
be  sufficient  to  cause  objectionable  contaimination  by 
arsenic,  if  the  glucose  used  was  seriously  contaminated. 
A  quarter  of  a  lb.  of  Bostock's  glucose,  containing  4 
grains  of  arsenic  per  lb.,  might  introduce  about 
1  grain  of  arsenic  to  the  gallon  of  ginger  beer  brewed 
with  it.  If  the  glucose  contained  arsenic  to  the 
amount  which  has  occasionally  been  found  in  non- 
Bostock  samples — for  example,  1-lOth  grain  per  lb., 
the  ginger  beer  might  be  contaminated  to  the  extent 
of  l-40th  grain  per  gallon.  Similar  considerations 
apply  to  the  use  of  brewers'  invert  sugar  in  brewed 
temperance  beverages. 

The  degree  of  possible  contamination  of  aerated  sw>?et 
waters  and  other  beverages  made  from  syrup  containing 
glucose  is  obviously  much  less  than  in  the  last  case, 
as  the  amount  of  syrup  which  enters  into  the  comijosi- 
tion  of  the  actual  drink  is  relatively  small. 

PJiosphoric  Acid  used  in  mineral-water  making  appear.s 
to  be  "  commercial "  acid,  which,  as  mentioned  in  Sec- 
tion I.,  is  liable  to  contain  arsenic.  The  quantity  of 
phosphoric  acid  used  is  so  small  that  there  is  little  risk  of 
the  introduction  of  material  quantities  of  arsenic  into 
temperance  drinks  in  this  way.  Whether  any  manufac- 
tttrers  make  a  practice  of  checking  the  purity  of  tlie 
phosphoric  acid  as  regards  arsenic  I  am  unable  to  say. 

I  did  not  ascertain  at  any  of  the  works  visited  that 
either  citric  or  tartaric  acids  have  been  examined  speci- 
fically for  arsenic,  or  that  any  demand  has  been  made  in 
purchasing  these  substances  that  they  should  be  free 
from  arsenic.  As  has  been  said  above,  guarantees  of 
freedom  from  lead  are  given  by  the  manufacturers  if 
required  by  the  purchaser.  At  those  works  where  I 
made  inquiries  on  the  point,  I  was  informed  that  the 
maftufacturer  had  not  considered  it  necessary  to  check 
the  correctness  of  this  guarantee  by  analysis.  For  citric 
or  tartaric  acids  to  introduce  a  noteworthy  quantity  of 
arsenic  into  temperance  beverages,  such  as  those  men- 
tioned above,  it  would  be  necessary  that  the  contamina- 
tion jf  the  acid  by  arsenic  should  be  of  a  very  high  order. 
For  example,  assuming  that  the  liquid  "  sherbet  "  con- 
tained 1-lOOth  grain  of  arsenic  in  a  pint  (or  2-25th  grain 
of  arsenic  per  gallon),  as  a  result  of  contaminated  tartaric 
acid  present  in  the  sherbet  powder,  the  tartaric  acid 
must  have  contained  as  much  as  1"6  grains  to  the  lb.  I 
have  no  evidence  that  tartaric  acid  has  in  fact  been 
found  contaminated  to  this  extent. 

I  would  here  note  that  I  had  every  assistance  from 
the  various  temperance  drink  manufacturers,  except 
from  Messrs.  Batey  and  Co.,  who,  with  the  exception  of 
stating  that  they  used  no  glucose,  would  give  me  no 
information  whatever. 

BRITISH  WINES. 

Four  firms  which  I  visited  manufactured  British  wines, 
and  by  one  of  these  glucose  is  used  at  certain  periods  of 
the  year,  but  in  small  quantity.  The  firm  iu  question 
obtained  American  liquid  glucose,  once  guaranteed  free 
from  arsenic,  but  not  test^  i  by  themselves.  It  will  be 
remembered  that  Mr.  Wa  •  (Q.  7443)  stated  that  glucose 
is  ''""argely  used  "  in  France  to  improve  the  quality  of 
inferior  vintages  of  clarets,  and  manufacturers  of 
British  wines  have  told  me  the  same  thing. 

BREAD,   CAKES,  AND  BISCUITS. 

Although  no  evidence  has  been  received  by  the  Com- 
mission that  any  noteworthy  amount  of  arsenic  has  been 
found  in  bread,  yet  the  presence  of  minute  quantities  in 
bread  has  been  referred  to  by  Professor  Delepine 
(Q.  5270  and  5280).  and  the  matter  seemed  to  call  for 
some  inquiry.  I  have  visited  several  manufacturers  of 
bread,  cake,  and  biscuits  in  London  and  elsewhere  on 
this  point,  and.  I  have  also  received  information  from 
Mr.  Goodfellow,  who  is  chemical  adviser  to  the  Confec- 
tioners' Union. 

The  liability  of  bread,  cake,  and  biscuits  to  contain 
arsenic  seems  to  arise  from  the  use  of  the  following  sub- 
stances :  Yeast,  glycerine,  glucose,  "  malt  extracts," 
baking  powders,  dextrine. 
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Yeast. — Many  witnesses  have  given  evidence  to  the 
Commission  as  to  the  afl&nity  of  yeast  for  arsenic.  In 
five  samples  of  bakers'  yeast,  not  from  breweries,  and 
having  no  relation  with  Bostock's  sugar,  the  quantity 
of  arsenic  estimated  by  Professor  Delepine  was  from 
a  bout  l-60th  to  about  l-20th  grain  per  lb.  From  the  re^- 
turns  obtained  from  public  analysts,  it  appears  that  Mr. 
^V'hite,  of  Derbyshire,  and  Professor  Campbell  Brown 
between  them  examined  53  samples  of  yeast  (whether 
derived  from  breweries  is  not  stated),  of  which  44  were 
arsenical.  The  largest  quantity  of  arsenic,  about  3-40ths 
grain  per  lb.,  was  determined  by  Professor  Camp- 
bell Brown.  I  understand  that  in  consequence  of  the 
shorter  hours  of  labour  in  bakeries  very  little  brewers' 
yeast  is  now  used  in  baking.  Of  the  firms  I  visited,  only 
one  used  brewers'  yeast,  and  in  that  case  it  was  some- 
times mixed  with  distillers'  yeast.  The  yeast  now  em- 
ployed is  generally  pressed  yeast,  obtained  through  mer- 
chants, and  comes  eitheir  from  distilleries  in  the  United 
Kingdom  or  from  the  Continent.  I  have  no  evidence 
tliat  distillers'  yeast  is  less  liable  to  arsenical  contami- 
nation than  brewers'  yeast ;  indeed,  having  regard  to  the 
precautions  against  arsenic  now  generally  adopted  by 
brewers,  it  is  not  unlikely  that  brewers'  yeast  at  the 
present  time  is  the  better  of  the  two  in  this  respect. 
Early  in  1902  Mr.  Heron  found  so  much  arsenic  in  a. 
sample  of  distillers'  yeast  that  he  thought  it  nec&ssary 
to  warn  the  merchant  who  brought  it  to  him  that  it 
should  not  be  sold.  He  did  not,  however,  tell  me  the 
actual  quantity  of  arsenic  in  this  particular  sample. 
Apart  from  this  instance,  I  have  not  lieard  of  any  cases 
where  distillers  or  yeast  merchants  have  taken  steps  to 
ascertain  the  condition  of  their  yeast  as  regards  arsenic. 
]\[y  information  on  this  point  comes  from  several  large 
firms. 

The  quantity  of  yeast  which  is  added  to  bread  is,  of 
course,  small;  lib.  of  yeast  to  2801b3.  of  flour  and  5 
gallons  of  water  is  the  usual  proportion. 

Glycerine. — This  is  largely  used  in  the  manufacture  of 
cakes,  chiefly  of  the  cheaper  sorts,  and  is  put  into  theiu 
for  the  purpose  of  keeping  them  moist.  The  amount 
varies.  Thus  one  firm  used  l^-lbs.  glycerine  to  lOOlbs.  of 
mixing;  at  another  they  used  21bs.  to  31bs.  of  glycerine 
to  lOOlbs.  of  mixing  ;  in  the  latter  case  the  completed 
cake  would  coaitain  21bis.  of  glycerine  in  every  SOIbs. 
of  cake.  In  certain  "  gluten  biscuits,"  for  diabetic 
patients,  about  the  same  quantity  {2-^-lbs.  glycerine  to 
lOOlbs.  of  mixinii)  is  used. 

I  am  informed  by  Mr.  Goodfellow  that  glycerine  may 
bo  used  in  bread  baking,  but  he  is  not  aware  of  its  use 
in  any  instance  at  the  present  time. 

Glucose. — Glucose  does  not  appear  to  be  used  in  the 
manufacture  of  cakes.  It  is,  however,  a  frequent  in- 
gredient in  the  manufacture  of  what  is  termed  ''  haxd 
dough  "  for  making  a  certain  class  of  biscuits.  One  of 
the  objects  of  the  glucose  is  to  impart  a  fresh-looldng 
appearance  to  the  biscuit.  The  proportion  of  glucose 
was  given  me  as  61bs.  of  glucose  to  1  sack  of  flour  pro- 
ducing 3601bs.  of  biscuit.  One  firm  which  I  visited  in- 
formed me  that  they  had  given  up  the  use  of  glucose  in 
biscuits  since  the  Manchester  epidemic.  As  regards 
bread,  the  use  of  glucose  is  mainly  as  a  "  yeast  food  " — 
i.e.,  a  food  material  on  which  yeast  will  act  with  greater 
facility  than  in  the  case  of  starch.  These  yea.st  foods  are 
.sometimes  sold  to  bakers  under  the  name  of  "  malt  ex- 
tracts." True  malt  extract  is  also  largely  used  in  the 
baking  trade  as  a  yeast  food,  while  several  so-called  malt 
extracts  consist  partly  of  glucose  and  partly  of  true 
malt  extract.  Some,  however,  contain  no  true  malt 
extract  at  all.  One  such,  I  am  informed,  consists  of 
glucose,  pea  flour,  cane  sugar,  and  phosphates.  Another, 
sold  as  "  super-malt,"  and  very  largely  used,  is  said 
similarly  to  contain  no  true  malt  extract.  Malt  extracts 
or  yeast  foods  are  ordinarily  employed  in  bread-making 
to  the  extent  of  about  lib.  of  extract  to  2801bs.  of  flour. 

Golden  Syrup  is  used  in  the  manufacture  of  certain 
bi.scuits,  such  as  gingerbread  nuts.  At  one  manufactorv 
two  kinds  of  syrup  were  used  for  this  purpose,  Lyle's 
golden. syrup  for  the  better  class  of  nuts,  and  another 
syrup  (purchased  through  a  merchant),  the  origin  of 
which  was  unknown  to  the  manufacturer,  for  cheaper 
kinds  of  nuts. 

linking  Poivders. — In  biscuit  and  cake  making  these 
powders  are  made  according  to  a  variety  of  recipes.  The 
ingredients  are  generally  cream  of  tartar  and  tartaric 
a  fid,  along  with  carbonate  of  soda  or  carbonate  of 
ammonia,  or  frequently  the  two  former  substances  are 
replaced  wholly  or  partly  by  acid  phosphates,  which  axo 
ni  icli  clieaper.    It  is  occasionally  the  custom  to  sub- 


stitute hydrochloric  aeid  for  tartaric  acid  in  making  puff 
paste  and  other  articles  for  which  rapid  evolution  of  gas 
is  required. 

Frequently  the  necessary  powders  are  added  direct  to 
the  flour,  without  having  lirst  been  made  up  into  a  baking 
powder.  Baking  powders  containing  acid  phosphates, 
and  sold  under  various  names,  such  as  "  cream  substi- 
tute," etc.,  appear  to  be  not  infrequently  arsenical.  A 
powder  of  this  kind  in  use  at  a  cake-maker's,  collected  by 
me  and  tinalysed  by  Dr.  McGowan,  showed  l-39th  grain 
of  arsenic  per  lb.  Mr.  Ballantyne,  chemist  of  the  liovjs 
Flour  Company,  informed  me  that  he  recently  reported 
against  a  sample  of  phosphate  supplied  to  liim  for 
making  baking  powder,  which  showed  immediate  evi- 
dence of  arsenic  with  the  Reinsch  test.  A  large  whole- 
sale chemical  manufacturer  informed  me  that  he  had 
refused  to  quote  for  a  cheap  phosphatic  baking  powder 
on  account  of  the  considerable  quantities  or  ar.seiui; 
which  in  his  view  it  was  necessarily  liable  to  contain. 

Egg  I'owdcrs,  Self-raising  Flours,  Cake  Finn rs,  i^ustard 
Fowder,  etc.,  usually  consist  of  baking  powder  of  one  or 
another  ]s:ind,  mixetL  with  floui',  and  coloured  oomiuonlv 
with  safl'ron  yellow. 

Mr.  (JateliOLise,  of  Bath,  informs  the  Commission,  in 
his  analyst's  return,  that  some  iowc  years  ago  he  found 
arsenic  in  a  specimen  of  egg-powder.  He  su,spected, 
however,  that  the  origin  of  the  arsenic  might  have  been 
a  jjink  aniline  dye  contained  in  the  powder. 

Dextrin. — I  met  with  a  particular  biscuit  made  from 
flour  to  which  is  added  1  per  cent,  of  a  liquid  solution 
of  dextrin,  made  from  German  farina  by  the  addition 
of  hydrochloric  acid. 

Suiamary. 

It  is  evident  from  the  foregoing  that  in  general  the 
degree  to  wliich  cakes,  biscuits,  and  bread  are  liable  to 
arseiucal  contamination  may  be  regarded  as  small, 
'iakiiig,  lor  example,  yeast  containing  as  much  as  one- 
thud  of  a  grain  arsenic  per  lb.,  it  would  be  unlikely 
tliat  lib.  of  bread  made  trom  it  would  contain  in  con- 
sequence more  than  1-lOOOth  grain  of  arsenic. 

Assuming  chemical  substances  (for  example,  phos- 
phates or  hj'drochloric  acid)  used  in  baking  to  contain 
1  grain  of  arsenic  to  the  lb.,  cake  or  biscuits  made  witl; 
it  would  not  be  contaminated  with  more  than  about 
1-lOOth  grain  of  arsenic  per  lb.  of  finished  product. 
Taking  the  proportion  given  above,  where  glucose 
was  used  in  biscuit-onaking  to  the  extent  of  lib.  in  601bs., 
and  assuming  that  the  glucose  was  contaminated  to  the 
extent  of  1-lOth  grain  of  arsenic  per  lb.,  the  quantity 
of  arsenic  which  would  reach  the  biscuits  in  this  way 
would  be  l-600th  grain  of  arsenic  per  lb.  of  biscuits. 
A  Bostock  glucose  containing  4  grains  of  arsenic  to  the 
lb.  would  ill  this  case  introduce  no  more  than  l-15th 
grain  of  arsenic  per  lb.  of  biscuits.  At  the  same  time 
it  is  not  unlikely  that  considerably  larger  quantities 
of  glucose  may  be  used  than  was  stated  to  be  the  case 
at  the  works  I  visited. 

If  the  glycerine  used  in  cakes  was  as  arsenical  as 
isoiiie  of  the  examples  referred  to  in  Section  I.,  the  degree 
of  contamination  would  be  more  serious.  In  the  ex- 
treme instance  of  glycerine  containing  4  grains  of 
arsenic  to  the  lb.  (such  as  found  by  Mr.  Fairley  in 
1894),  then,  taking  the  proportions  ased  at  one  of  tli*' 
works  whicli  I  visited,  l-6th  grain  of  arsenic  might  be 
introduced  by  this  means  into  lib.  of  cake.  On  the 
other  hand,  quantities  of  arsenic  such  as  those  found 
by  Dr.  Campbell  Brown  in  recent  samples  of  glycerine 
(up  to  l-13th  grain  per  lb.),  would  not  introduce  more 
than  l-325th  grain  of  arsenic  to  the  lb.  of  cake. 

It  may  bo  said  in  general  that  precautions  against 
the  introduction  of  arsenic  m  the  ways  above  indicated 
are  seldom  taken  by  the  manufacturers.  In  two  in- 
stances I  foimd  that  biscuit  bakers  using  glucose  at  the 
time  of  the  Manchester  epidemic  had  caused  their 
glucose  to  be  analysed.  With  one  exception,  I  heard 
of  no  instances  in  which  baking  powders,  malt  foods, 
or  yeast  had  been  examined  for  arsenic  at  the  in.stanco 
of  the  manufacturer,  or  were  specifically  required  to 
be  free  from  arsenic ;  but  I  understand  certain  firms 
in  purchasing  the  ingi-edients  for  baking  powders  make 
a  general  stipulation  that  they  should  be  "  ohemicalW 
pure." 

Glycerine  at  one  cake  manufacturers  wa.s  jourchased 
direct  from  the  makers  as  "  confectioner's  glycerine," 
and  was  guaranteed  by  the  maker  to  conform  to  a!i 
the  tests  of  the  British  PJiarmacopceia.  I  liave  not, 
however,  met  with  any  manufacturer  who  has  suspectiv! 
that  any  rLslc  of  arsenical  contamination  of  his  product 
arose  from  the  use  of  glycerine.  Tlie  information  given 
by  Mr.  Moore,  that  glycerine  is  frequently  sold  witllOll^ 
its  origin  beinc;  known  to  tbe  purchaser,  is  importjuit 
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in  this  counectiou,  and  it  would  seem  very  desirable 
that  the  cake  manufacturer  should  invariably  take  elec- 
tive precautions  to  secure  the  absence  of  arsenic  from 
all  the  glycerine  which  he  uses. 


MEAT  EXTRACTS. 


(c) 


For  the  purposes  of  this  report,  meat  extracts  may 
be  classed  under  three  heads,  namely  :  — 

(a)  Those  prepared  without  the  use  of  mineral  acid. 

(b)  Those  in  the  preparation  of  which  mineral  acid 

is  used,  and 
Extracts  of  foreign  manufacture,  the  process 
of  preparation  of  which  does  not  appear  to  be 
known  to  the  agents  of  the  manufacturers 
in  this  country. 
The  large  majority  of  meat  extracts,  such  as  theBovril 
and  Liebig  Companies'  products,  Brand's  Essence  of 
Beef,  Hipi,  Mutton  Essence,  etc.,  come  in  the  first 
category.  Their  manufacture  in  the  first  instance  is 
commenced  either  in  America  or  New  Zealand.  The 
extract  is  obtained  by  a  process  of  treating  fresh  meat 
and  water  with  gentle  heat,  e.g.,  135°  F.,  and  evaporat- 
incr.  On  arrival  in  thi.s  coimtry  the  extractum  carnis,  ' 
es'^it  is  called,  is  manipulated  and  converted  into  dif- 
ferent finished  products  by  varying  treatment  in  the 
matter  of  concentration,  dilution,  addition  of  salt,  and 
the  like.  None  of  these  additions,  so  far  as  I  have  been 
able  to  ascertain,  involve  risk  of  introduction  of  ar.senic, 
with  the  exception  of  glycerine,  which  is  added  to  cer- 
tain preparations,  in  one  instance  to  the  extent  of 
22-5  per  cent.  I  learn  that  this  is  the  view  taken  by 
Mr.  Hehner.  who  is  chemical  adviser  to  various  meat 
extract  firms,  and  who  has  tested  certain  samples  of 
meat  extracts  for  arsenic,  always  with  negative  results. 

Mineral  acids  are  used  in  the  preparation  of  certain 
meat  extracts,  particularly  those  which  are  called 
"  peptones."  These  are  made  by  treating  meat  extract 
with  calf's  pancreas  and  hydrochloric  acid.  The  pre- 
centage  of  the  latter  is  very  small.  At  Messrs.  Brand's 
I  was  informed  that  only  1  drachm  is  utilised  for  40 
galloiLS  of  the  finished  product.  Messr,<;.  Savory  and 
Moore  informed  me  that  hydrochloric  acid  is  used  in 
eome  of  their  preparations,  but  the  firm's  representative 
objected  to  give  me  information  as  to  the  quantities 
employed,  or  as  to  the  precautions  taken  with  regard 
to  the  acid.  He  stated,  however,  that  pharmacopoeial 
acid  was  used. 

Mr.  Beech  (secretary  of  the  Carnrick  Company)  in- 
formed me  that  a  food  called  "  Carnrick  Liquid  Pep- 
tonoids,"  made  in  America,  consists  of  the  albumen 
of  meat^  the  albumen  of  wheat,  and  the  digested  caseine 
of  milk.  He  further  stated  that  the  caseine  was 
digested  with  hydrochloric  acid,  but  he  did  not  know 
in  what  proportions  it  was  used,  or  what  precautions 
were  taken  with  regard  to  the  acid. 

Mr.  Lewis  (secretary  to  Messrs.  Armour  and  Co.),  in- 
formed me  that  no  acid  was  used  in  the  preparation  of 
their  extractum  camis,  but  was  used  in  the  preparation 
of  "  lactated  pepsin,"  to  the  amount  of  about  1  per 
cent.  He  did  not,  however,  know  what  precautions 
were  taken  with  regard  to  the  acid.  Lactated  pepsin, 
however,  is  more  of  a  drug  than  a  food. 

Reference  is  made  in  "  Allen's  Commercial  Organic 
Analysis,"  Vol.  IV.,  p.  301,  to  a  patent  by  Etienne 
end  Delhaye,  1890,  of  a  process  by  which  the  residue, 
after  the  liquid  meat  extract  has  been  removed,  is 
pressed  and  treated  in  the  water  bath  with  an  equal 
weight  of  concentrated  hydrochloric  acid,  in  order  to 
disintegrate  the  fibro-muscular  tissue.  The  liquid  is 
filtered,  neutralised  with  sodium  carbonate,  and 
mixed  with  the  extract  first  obtained.  It  is  evident 
that  if  an  arsenical  acid  were  used  in  this  process  the 
finished  product  might  contain  notable  amounts  of 
arsenic.  Mr.  Hehner  informs  me,  however,  that 
hydrochloric  acid  is  not  used  in  this  way  to  prepare 
meat  extracts  in  this  country. 

As  regards  certain  other  forms  of  meat  extract,  I 
found  that  the  process  of  manufacture  was  unknown 
to  the  English  representatives  on  whom  I  called.  These 
substances  included  "  oamigen "  and  "  somatose,"  and 
Valentine's  meat  juice. 

It  would  seem,  therefore,  that  meat  extracts,  con- 
cerning which  I  was  able  to  get  information,  may  be 
considered  practically  free  from  liability  to  arsenical 
contamination.  In  the  few  instances  where  I  met  with 
tJi3  use  of  hydrochloric  acid,  the  quantity  was  so  small 
that  the  employment  of  even  highly  arsenical  acid 
would    introduce    only    an    infinitesimal    quantity  of 


arsenic  to  the  finished  product,  and  as  a  matter  of  fact 
at  the  two  English  firms  I  visited  I  was  informed  that 
the  acid  used  was  British  Pharmacopoeia  acid.  I  did 
not  hear  of  its  being  tested  at  Messrs.  Savory  and 
Mooie's,  but  at  Messrs.  Brand's  I  was  informed  that 
the  acid  was  guaranteed  chemically  pure,  and  siibs>:- 
quently  to  my  visit  a  sample  was  analysed  and  rcporteJ 
to  be  free  from  arsenic. 

Ac4  regards  glycerine,  however,  it  Ls  evident  that 
when  such  large  quantities  at  22^  per  cent,  are  used,  a 
serious  degree  of  contamination  by  arsenic  might  arise 
if  a  highly  arsenical  glycerine  were  employed.  As  a 
matter  of  fact,  at  the  Bovril  Company,  where  this 
amount  of  glycerine  is  nsed  in  '  Caffyn's  Liquor 
Carnis,"  the  glycerine  is  guaranteed  to  conform  to 
Pbarniaropceial  test.  The  validity  of  this  guarantee  is 
nut,  however,  checked  by  analysis. 


CARNOS. 

This  is  a  food  that  has  lately  been  advertised  as  a 
substitute  for  beet  tea  and  for  making  soups. 

I  visited  the  factory  (November  9th,  1901),  at 
Grimsby,  where  I  was  informed  by  Mr.  Overbeck,  the 
manager  and  inventor  of  the  process,  that  Caruos  is 
made  from  six  parts  of  yeast  and  one  of  malt  culms. 
These  substances  are  mixed  with  water  and  mashed,  so 
as  to  enable  the  diastase  in  the  malt  culms  to  act  upon 
the  yeast.  The  resulting  liquor  is  roughly  filtered, 
boiled  in  a  copper  for  three  hours,  filtered  through 
filter  presses,  concentrated  in  vacuo,  and  then  finaliy 
filtered.  No  mineral  acid  or  other  chemicals,  except 
glycerine,  are  used  in  its  preparation. 

At  the  date  of  my  visit  I  had  obtained  from  Dr. 
McGowan  the  result  of  hi&  analysis  of  a  sample  of 
Camos,  which  I  had  purchased  through  a  druggist  in 
July,  1901.  This  sample  contained  l-25th  grain  of 
arsenic  per  lb.  There  seemed  little  doubt  that  the 
arsenic  was  derived  either  from  malt  or  yeast,  or  both. 

Mr.  Overbeck  stated  that  the  yeast  employed  is 
obtained  from  a  neighbouring  brewery,  and  the  malt 
culms  either  from  the  maltings  of  that  brewery  or  from 
elsewhere.  At  the  time  when  the  liability  of  malt  to 
contain  arsenic  became  known,  the  brewery  in  question 
was  using  malt  obtained  from  Mr.  Soames,  of  Grimsby, 
and  dried  over  gas  coke.  Malt  sold  by  this  firm  shortly 
after  the  1900  epidemic  has  been  described  by  Mr. 
R.  G.  Tomson.  of  Threlfall's  Brewery,  Manchester, 
as  producing  beer  which  had  to  be  destroyed  on  account 
of  arsenic  (3094-3099).  It  came  to  Mr.  Overbeck' s 
knowledge  that  carnos  contained  an  appreciable 
amount  of  arsenic,  and  he  informed  me  that  he  took 
prompt  measures  to  call  in  as  much  as  he  could  of  the 
carnos  he  had  on  sale  at  the  time,  and  to  guard  against 
contamination  in  its  further  manufacture.  After  ex- 
perimenting, he  adopted  the  plan  of  adding  to  the 
boiling  copper  a  solution;,  as  I  gather,  of  sulphuretted 
hydrogen  in  glycerine,  the  efficiency  of  this  process 
being  tested  by  placing  two  large  squares  of  copper  in 
the  boiling  vat.  Mr.  Overbeck  claimed  that  ii  any 
arsenic  remained  unprecipitated,  these  strips  would 
show  a  coating  of  arsenic.  The  brewery  is  said  now  to 
use  malt  dried  over  anthracite,  and  the  malt  culms 
purchased  are  also  obtained  from  anthracite-dried 
malt. 

I  did  not  see  this  process  in  operation,  as  no  camos 
was  actually  being  made  at  the  time  of  my  visit.  Mr. 
Overbeck  gave  me,  however,  a  sample  of  camos 
(November  9th,  1901),  in  ttie  preparation  of  which  the 
above  treatment  had  been  applied.  In  this  sample 
Dr.  McGowan  has  found  almost  exactly  the  same 
amount  of  arsenic  as  was  present  in  the  sample  pur- 
chased in  .July,  1901,  which,  according  to  Mr.  Overbeck 
would  not  have  been  so  treated.  A  further  sample 
of  carnos  obtained  from  a  druggist  on  May  14th,  1902, 
has  been  found  by  Dr.  McGowan  to  contain  a  little  over 
l-6th  grain  of  arsenic  per  lb. 

In  view  of  these  results,  I  wrote  on  July  10th,  1902, 
to  Mr.  Overbeck,  asking  whether  he'  had  made  any 
modification  since  my  visit  in  1901  in  his  method  of 
treating  the  liquor  to  free  it  from  arsenic.  I  also 
asked  for  a  sample  of  the  glycerine  solution  added  for 
the  purpose.  In  reply,  Mr.  Overbeck  wrote  on  July 
12th  that  he  hoped  I  would  not  press  him  for  further 
information,  as  the  method  he  employed  was  a  "  trade 
secret." 

If  a  liberal  quantity  of  carnos  was  used  to  make  soup 
or  beef  tea,  say,  loz.  to  the  pint,  and  the  carnos  con- 
tained l-6th  grain  arsenic  per  lb.,  the  beef  tea  would  bp 
contaminated  to  the  extent  of  l-12tli  grain  of  arsenic 
per  gallon.    T  have  not  heard  of  any  foods  or  o^+racts 
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on  the  mai'ket,  other  than  carnos,  which  consist  largely 
of  yeast-  But  I  understand  that  the  utilisation  of 
yeast  as  a  basis  for  prepared  food  has  lately  been  re- 
•;eiving  eousiJerable  attention. 

CEREAL  FOODS. 

I  have  made  some  inquiries  as  to  cereal  foods,  witli 
a  view  to  ascertain  how  far  mineral  acid  or  other  sub 
stances  liable  to  contain  arsenic  are  used  in  their 
preparation.  I  did  not  hear  of  such  ingredients  being 
used  in  the  majority.  Ordinary  flour,  Hovis  flour, 
Quaker  Oats.  Ridge's  Food,  for  example,  are  essentially 
milled  flours.  Some  are  also  torrifled  by  dry  heat, 
and  some  are  treated  by  super-heated  steam. 

In  the  preparation  of  cornflour  by  one  manufacturer, 
I  was  informed  that  soda  lyes  are  added  to  get  rid  of 
the  gluten,  which  is  thus  caused  to  float  onjthe  surface 
of  the  liquor  from  which  it  is  skimmed  off,  the  pro- 
cess being  much  the  same  as  in  the  preparation  of  wash- 
ing staroh.  To  correct  this  alkalinity  of  the  liquor, 
either  sulphuric  or  hydrochloric  acid  is  added,  but 
the  quantity  employed  was  said  to  be  in  any  case  very 
small.  althouL'h  varying  according  to  the  alkalinity  of 
the  solutinn,  generally  about  one  or  two  teacupfuls  to 
the  vat  being;  used.  The  acid  in  this  instance  was  not 
guaranteed,  nor  had  it  been  tested  as  regards  arsenic. 

The  cliemical  substances  which  may  be  added  to 
"self-raising"  flour  have  been  above  alluded  to. 

J  have  been  unable  to  obtain  information  as  to  the 
metliod  of  manufacture  of  a  number  of  prepared  cereal 
foods,  such  as  shredded  wheat,  cream  of  wheat,  etc., 
which  are  imported  principally  from  America.  Mr. 
Heron,  who  lias  made  special  study  of  starch  foods,  in- 
forms me  that  he  has  no  reason  to  believe  that  sub- 
stances liable  to  contain  arsenic  are  used  in  their  pre- 
paration. 

FOODS  IN  WHICH  MALT  IS  AN  INGREDIENT. 

Maltine  .\nd  Malt  Extracts. 

There  are  several  varieties  of  maltine  and  malt  ex- 
tracts om  the  market. 

(a)  French  or  Gemian  Extracts. 

(6)  American  Extracts. 

(c)  British-made  Extracts. 

(a)  I  could  obtain  very  little  information  as  to 
French  and  German  maltine,  except  that  it  was  chiefly 
used  by  bakers  as  a  yeast  food,  but  I  could  learn 
nothing  as  to  its  manufacture. 

(6)  A  large  portion  of  the  "  maltines  "  or  "  malt  ex- 
tracts "  which  are  sold  by  druggists  in  this  country  is 
of  American  manufacture.  They  are  imported  chiefly 
by  the  Maltine  Manufacturing  Company.  I  could 
obtain  no  information  at  the  London  ofiices  of  this 
oonipany  as  to  the  process  of  manufacture  of  the  malt, 
or  as  to  tlie  method  of  kilning  or  fuel  used. 

(c)  Britisfo-made  Malt  Extracts. — I  went  over  the 
works  of  three  of  the  largest  manufacturers  of  malt 
extract  in  this  countrj-.  At  the  first  they  make  all 
their  own  malt  over  specially  small,  hand-picked 
anthracite.  At  the  second  the  malt  is  bought,  but  in 
each  instance  is  now  analysed  before  being  used.  At 
the  third  malt  is  specially  malted  for  them,  and  it  is 
stipulated  that  any  malt  purchased  should  be  made 
over  anthracite.  At  the  time  of  my  visit  at  one  of  the 
works  the  test  used  was  Reinsch,  which  the  chemist 
claimed  would  detect  the  presence  of  1-lOOth  grain  per 
lb.  in  the  malt.  At  another  works  I  found  samples 
of  both  the  malt  and  the  finished  product  had  been  sent 
to  a  public  analyst  since  the  Manchester  epidemic,  and 
had  always  been  returned  as  free  from  arsenic.  At  the 
third  place  I  was  told  they  used  a  Reinsch  test,  but 
the  degree  of  delicacy  was  not  stated. 

Frescnci  uf  Arstnic  in  Malt  Extract. 

From  the  returns  of  public  analysts  to  the  Com- 
mission, I  tind  only  three  had  examined  maltine  or 
malt  extracts  at  the  date  of  their  return,  but  none  of 
them  report  any  arsenic.  Mr.  Goodfellow  informed 
me  that  out  of  13  >amples  of  malt  extract  for  bakers' 
purposes  examined  by  him,  two  contaii:^iI  arsenic, 
but  he  has  not  furnished  me  with  particulars  of  quan- 
tities. The  presence  of  a  small  amount  of  arsenic  in 
maltine  had  been  recognitied  in  a  sample  tested  by 
the  chemist  of  Messrs.  Allen  and  Hanbury'e,  early  in 
1900,  but  here  .-i^-aki  tiie  quantity  is  not  available. 
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The  jjroportioiis   of  malt  which  may  be  used  in  Appendix  24. 

making  malt  extract  differed  at  the  various  firms.  In  

one  instance  it  was  calculated  that  approximately 
21ds.  of  malt  eiited  into  lib  of  extract,  so  that  suppos- 
ing ttie  iiuui  were  contaminated  with  arsenic  to  the 
extent  of  1-lOOtli  grain  per  lb.  of  malt,  about  l-50th 
grain  of  arsenic  per  lb.  of  extract  might  be  introduced. 

Mr.  Free  (Messrs.  Edm6)  suggeeted  that  if  arsenic 
were  present  in  the  malt  it  niight  be  removed  from  the 
finished  article  by  the  process  of  repeated  filtration 
adopted  at  his  works.  At  Messrs.  BuiToughs  and  Well- 
come I  was  also  informed  that  some  observations  had 
been  made  wiiich  suggested  that,  weiglit  for  weight, 
malt  extract  may  contain  less  arsenic  than  the  malt  it 
is  made  from.  Mr.  Dodd,  of  Allen  and  Hanbury's, 
had  made  a  similar  observation  in  one  instance.  I  do 
not  think,  however,  that  this  could  safely  be  accepted 
without  more  extended  experiment. 

]M;ilt  extract  being  made  from  malt  wort,  I  have  no 
knowledge  of  any  other  source  of  arsenic  but  the  malt : 
the  only  extraneous  substance  used  being  a  small 
amount  of  dextrin. 

Although  Maltine  and  malt  Extracts  are  known 
rather  as  a  drug  than  as  a  food,  they  are  consumed 
in  considerable  quantity  over  long  periods  by  many 
invalids. 

Other  Malt  Foods. 

The  proportion  of  malt  used  in  foods  such  as 
"  Allen  and  Hanbury's  Food,"  ■'  Hovis  Malted  Food," 
■  Horlick's  Malted  Milk,"  "Grape  Nuts,"  etc.,  is 
smaller  than  in  the  case  of  maltine,  but  it  must  be 
remembered  that  so;iie  of  the  foods  in  question  are 
habitually  consumed  in  large  quantities  as  an  ordinary 
article  of  diet,  especially  by  children  and  invalids. 

M33  3rs.  Allen  and  Hanbury  maJce  a  "  Malt  Food 
by  the  addition  of  malt  extract  to  flour;  The  Hovis 
Flour  Co.  make  a  malted  food  which  is  essentially  a 
dried  and  gi-ound  wort  obtained  from  malt  and  raw 
grain.  At  both  places  I  found  that  precautions  were 
being  taken  to  ol3tain  malt  free  from  arsenic.  At  the 
Hovis  Company  a  sample  of  each  consignment  of  malt 
purchased  is  now  analysed  by  the  firm's  chemist,  and 
the  finished  product  is  also  tested  for  arsenic.  I 
visited  Messrs.  Savory  and  Moore,  who  also  manufac- 
ture a  malt  food,  but  I  was  informed  by  Mr.  Eykm  that 
his  firm  preferred  to  withhold  all  information  fii  the 
grouid  that  their  processes  are  "  secret." 

Mellirs'  Food  also  comes  in  the  category  of  foods 
which  are  essentially  dried  worts.  Rather  more  than 
half  the  ingredients  of  the  wort  consist  of  malt  The 
malt  here  is  bought  from  a  maltster,  who  furnishes  a 
guarantee  that  it  is  free  from  arsenic.  It  had  not,  bow- 
ever,  been  analysed  for  the  firm. 

In  the  manufacture  of  an  American  product  called 
"Grape  Nuts,"  a  dough  is  made  from  malt  and  wheat 
flour,  and  then  specially  cooked  and  ground. 

In  another  American  product,  "  Horlick's  Malteii 
Jililk,"  25  per  cent,  of  malt  is  mixed  with  a  sLnular 
amount  of  wheat  flour,  and  added  to  50  per  cent,  of  the 
solid  constituents  of  milk. 

There  are,  no  dou^Dt,  other  foods  on  the  market  in 
which  malt  is  an  important  ingredient.  The  use  of 
malt  as  a  food  appears  to  be  on  the  increase,  ^iarticii- 
larly  in  America. 

I  have  not  been  able  to  ascertain  the  nature  of  the 
precautions  against  arsenic,  if  any,  taken  at  American 
maltings  supplying  malt  for  this  purpose,  except  that 
my  informants  doubtexl  if  anthracite  was  usie<l  on 
account  of  the  price. 

In  a  communication  from  the  Postuni  Cereal  Co., 
ho  A'ever,  I  have  had  a  copy  of  a  letter  from  the  American 
Malting  Co.,  Chicago,  in  which  it  is  stated  that  "  malt  is 
dried  with  best  anthracite  coal  absolutely  free  from 
smoke,"  the  fumes  being  drawn  through  the  malt  with  a 
fan.  The  letter  further  states  "  We  have  never  heard  of 
any  case  of  arsenical  poisoning  in  this  country  caused 
bv"  malt." 

From  a  letter  from  Mr.  Ling,  I  gather  that  malt  in 
America  is  made  in  the  older  malt-houses  on  floors 
throu'^h  which  the  products  of  combustion  pass  on  to 
the  malt,  and  in  some  of  the  newer  kilns  in  pneumatic 
drums  ;  also  that  the  fuel  is  anthracite,"  "  pea  coal, 
or  "  coke,"  and  special  care  is  taken  to  add  fuel  in 
«mal1  quantities  at  a  time  in  order  to  reduce  the  smoke 
production  to  a  minimum.  In  many  parts  of  the 
States  the  price      anthraoite  w»uld  be  pro1ii4>iMve.  . 
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FOODS  PREPARED  FROM  MILK. 

In  foods  of  tliis  nature  an  acid  is  added  to  precipitate 
caseine  which  forms  the  bulk  of  the  food. 

In  some  foods  consisting  wholly  or  partly  of  milk 
caseine  {e.g.,  plasmon),  the  precipitant  of  the  caseine 
is  acetic  acid,  and  it  appears  unlikely  that  arsenic 
would  be  liable  to  be  introduced  in  the  process  of 
manufacture. 

The  Plasmon  Co.  informed  me  that  both  the  acetic 
acid  and  the  bicarbonate  of  soda  used  by  them  are 
guaranteed  to  be  free  from  arsenic,  and  are  tested  at 
their  works  in  Germany,  where  the  bulk  of  their  pro- 
ducts are  made.  Latterly  I  hear  they  are  opening  a 
works  at  Cork. 

"  Casumen,"  like  plasmon,  consists  mainly  of  milk 
caseine.  It  has  lately  become  extensively  used  as  an 
invalid  diet,  and  as  an  infant  food.  It  is  also  made 
up  with  cocoa,  chocolate,  and  biscuits,  and  is  re- 
■commended  for  mixing  with  flour  for  baking.  The 
precipitant  employed  is  sulphuric  acid,  1  pint  of  con- 
centrated acid  being  employed  to  precipitate  the  caseine 
of  100  fl;allons  of  separated  milk.  It  is  reckoned  that 
from  550  gallons  of  milk  about  3401bs.  of  caseine  are 
obtained  in  this  way.  Before  being  dried  and  made 
into  the  finished  product,  this  caseine  is  washed  to  free 
it  from  all  trace  of  acid,  dissolved  in  a  solution  of 
carbonate  of  soda,  and  re-precipitated  by  acetic  acid. 
It  is  probable  that  these  after-processes  would  remove 
a  considerable  portion  of  arsenic  if  any  were  introduced 
by  means  of  the  sulphuric  acid. 

The  management  are  aware  of  the  danger  of  the  acid 
being  contaminated  with  arsenic,  and  take  the  follow- 
ing precautions:— The  sulphuric  acid  is  bought  from 
two  firms,  both  of  which  guarantee  the  acid  free  from 
arsenic,  and  one  guarantees  that  it  is  made  from 
brimstone.  The  guarantees  bore  date  March  and  May, 
1901.  The  sulphuric  acids  have  also  been  analysed  by 
an  independent  chemist,  and  are  pronounced  by  him 
to  be  free  from  arsenic. 

YINEGAR. 

Vinegar  is  to  be  regarded  as  liable  to  contamination 
T)y  arsenic.  Professor  Campbell  Brown  and  two  other 
public  analysts  mention  this  liability  in  their  returns 
to  the  Commission  ;  Mr.  Low,  Public  Analyst  of 
Chester,  mentions  a  sample  of  vinegar  m  which  he 
found  l-25th  grain  of  ar>enic  per  gallon.  I  have  also 
been  informed  by  vinegar  manufacturers  that  arsenic 
in  quantities  not  stated  has  been  found  by  several 
chemists  in  different  samples  of  vinegar.  The  occur- 
rence of  arsenic  in  vinegar  is  referred  to  m  Aliens 
Commercial  Organic  Analysis,  Vol.  I.,  p.  475. 

Mention  has  been  made  to  the  Commission  of  arseni- 
cal poisoning,  attributable  to  vinegar  among  the  Artil- 
lery at  Hillsea  three  or  four  years  ago.  This,  how- 
ever, is  believed  to  have  been  due  to  the  intentional 
addition  of  arsenic,  which  was  present  in  enormous 
quantity  in  the  vinegar  (Hooper,  Q.  7899). 

It  is  possible  that  arsenic  may  gain  access  to  vinegar 
in  several  ways — from  the  use  of  arsenical  malt  or  sour 
beer  ;  of  arsenical  sulphuric  acid,  used  to  "  convert " 
raw  grain  for  vinegar  making  ;  possibly  also  from  use 
of  arsenical  glucose  or  caramel  ;  of  arsenical  acetic  acid  ; 
or  from  the  direct  addition  of  arsenical  sulphuric  acid. 
Taking  these  seriatim  :  — 

Malt. — The  proportion  of  malt  to  total  materials  used 
in  making  "  malt  vinegar  "  varies.  I  saw  two  manu- 
facturers of  "  malt  vinegar,"  for  instance,  who  used 
practically  all  malt,  while  another  used  no  more  than 
l-5th  malt. 

As  regards  the  total  amount  of  materials  relative 
to  the  vinegar  produced,  I  was  informed  by  Messrs. 
Pott  and  Norbury,  who  are  large  vinegar  makers,  that 
a  usual  quantity  would  be  3361bs.  of  material  to  pro- 
duce eight  barrels  (288  gallons)  of  best  vinegar.  After 
eight  barrels  of  wort  have  been  drawn  off  to  be  fer- 
mented into  best  vinegar,  the  residue  in  the  mash  tun 
is  used  along  with  fresh  material  for  a  further  mash, 
producing,  when  fermented,  a  vinegar  of  less  strength. 

I  found  that  since  the  Manchester  epidemic,  in  four 
instances,  the  malt  was  being  purchased  with  a 
guarantee  from  the  maltster  of  its  freedom  from  arsenic. 
By  three  of  these  manufacturers  samples  of  malt  were 
iOcc<Tsionally  sent  to  be  tested  for  arsenic,  or  were  tested 
"by  the  firms'  chemist.  At  Messrs.  Beaufoy's  samples 
of  malt  are  systematically  tested  both  before  and  after 
purchase ;  malts  here  having  been  rejected  which,  by 
the  Maj>/i  test,  showed  more  than  about  l-5{>th  gr.  of 
-arsenic  per  lb. 


On  the  other  hand,  four  other  manufacturers  of  malt 
vinegar  at  the  date  of  my  inquiry  were  not  requiring 
guarantees  as  regards  malt,  or  causing  it  to  be  tested 
for  arsenic.  One  of  these  stated  that  so  little  malt  is 
used  in  his  malt  vinegar  that  such  a  precaution  is  un- 
necessary. 

Three  of  the  vinegar  brewers  whom  I  visited  made 
their  own  malt ;  the  first  dried  his  malt  with  anthracite, 
and  did  not  test  for  arsenic ;  the  second  used  a  special 
process  for  making  malt  suitable  for  vinegar,  which 
does  not  appear  to  occasion  risk  from  arsenic ;  the  third 
used  a  mixture  of  anthracite  and  gas  coke,  and  did  not 
test  his  malt  for  arsenic. 

Sour  Beer. — I  have  met  witli  only  one  vinegar  brewery 
in  which  sour  beer  is  employed,  although  I  understand 
it  is  frequently  used.  At  the  brewery  in  question  about 
1-lOth  of  the  total  output  of  vinegar  is  derived  from 
sour  beer.  Here  the  beer  was  being  tested  both  in 
sample  and  during  delivery,  and  I  gathered  tliat  sour 
beer  showing  more  than  l-50th  of  a  grain  of  arsenic  per 
gallon  would  be  reported  against  by  the  works  chemist, 
but  that  none  had  been  found  to  contain  this  quantity. 

Baw  Grain  "Converted"  by  Mineral  Acid. — Various 
other  grains  besides  malt  are  used  in  vinegar-making, 
such  as  barley,  oats,  maize  and  rice  in  proportion  vary- 
ing, for  example,  from  l-5th  malt  to  4-5th  of  other 
grain,  to  2-5th  malt  to  3-5th  other  grain. 

These  grains  are  usually  mashed  without  preliminary 
treatment.  At  certain  works,  however,  it  is  the  custom 
to  convert  the  grain  (rice  or  maize  grits)  into  glucose  by 
means  of  sulphuric  acid  and  steam  pressure  in  con- 
verters, and  subsequent  neutralisation  with  lime  and 
filtration.  It  is  stated  that  the  process  of  conversion 
isiiot  carried  so  far  as  is  the  case  in  brewers'  glucose. 

According  to  data  supplied  to  me  by  two  firms, 
A  and  B,  who  use  converted  grain,  sulphuric  acid 
may  be  employed  in  the  conversion  process  to  the  extent 
of  3  per  cent,  of  the  gram  used.  One  lb.  of  converted 
raw  grain  would  go  to  the  gallon  of  finished  vinegar, 
•031b.  of  sulphuric  acid  being  employed  in  the  produc- 
'  tion  of  each  gallon  of  vinegar. 

An  arsenical  acid  such  as  Nicholson's,  containing  1-5 
per  cent,  of  arsenic,  in  this  case  might  introduce  3"15 
grains  of  arsenic  to  the  gallon  of  vinegar. 

At  the  works  of  firm  A,  since  the  Manchester 
epidemic,  sulphuric  acid  has  been  purchased  with  a 
guarantee  of  freedom  from  arsenic,  and  each  consign- 
ment has  been  tested  by  the  firm's  chemist,  who  uses  a 
Gutzeit  test.  At  Messrs.  B's  the  acid  used  is  pur- 
chased as  "  Best  Brimstone  Acid,"  and  is  now  regu- 
larly tested  by  their  own  chemist  at  their  works,  who 
uses  a  preliminary  Marsh  test,  and  subsequently  ap- 
plies a  more  delicate  Marsh-Berzelius  test  to  specimens 
which  have  passed  the  preliminary  test.  He  informed 
me  that  he  had  always  found  the  amounts  demonstrated 
by  tlie  Marsh-Berzelius  test  sufficiently  small  to  be 
neglected. 

Molasses,  Glucose,  and  Caramel. — Glucose  appears  to 
be  seldom  used  in  the  manufacture  of  vinegar.  I  heard 
of  its  use  at  one  works  only,  and  there  it  had  been 
abandoned  for  some  time.  Caramel  is  largely  used  in 
colouring  certain  classes  of  vinegar,  but  in  quite  small 
quantities.  It  was  usually  understood  by  the  majiu^ 
facturer  to  be  made  from  pure  cane  sugar ;  three 
vinegar  brewers  whom  I  visited  had  caused  samples  to 
be  analysed  for  arsenic  after  the  epidemic  of  1900,  but 
with  negative  results. 

Molasses  may  be  used  to  make  vinegar,  and  I  note  in 
this  connection  that  one  firm  of  vinegar  makers  in- 
formed me  that  recently  they  had  found  arsenic  in 
their  vinegar  (quantity  not  stated),  which  had  been 
traced  back  to  the  molasses  used. 

Acetic  Acid. — A  certain  class  of  vinegar  consists  of 
dilute  acetic  acid  coloured  with  caramel,  and  flavouretl 
with  essences,  and  sold  as  "  vinegar "  or  "  wood 
vinegar."  Much  imported  vinegar  is  of  this  nature. 
Acetic  acid  is  sometiriies  added  to  ordinary  vinegar  to 
fortify  it.  As  indicated  in  Section  I.,  however,  the 
Uability  of  acetic  acid  to  contain  arsenic  appeai-s  small. 

Direct  addition  of  Sulphuric  Acid  to  Vinegar  is,  or 
was,  considered  a  permissible  practice.  In  "Allen's 
Commercial  Orsranic  Analysis"  (3rd  Ed.,  Vol.  1,  page 
472),  it  is  stated  that  the  amount  of  one  gallon  of  acid 
to  1,000  gallons  of  vinegar  (or  'IBS  per  cent,  by  weight 
of  sulphuric  acid)  "  was  permitted  by  an  excise  regula- 
tion." 

I  have  not  met  with  any  vinegar,  brewery  at  which  free 
sulphuric  acid  was  added,  and  I  was  everywhere  in- 
formed that  the  practice  is  not  how  at  all  common. 

An  arsenical  acid  euch  as  NichoLson's,  containing  1-5 
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per  cent,  of  arsenic,  if  added  in  the  proportions  above 
given, ,  as  considered  "permissible,"  would  contribute 
1-9  grain  of  arsenic  to  the  gallon  of  vinegar. 

Distilled  Tinegar. — A  certain  class  of  vinegar  is  dis- 
tilled before  saie  in  steam  jacketted  stills.  If  arsenic 
were  present  in  the  original  vinegar  it  is  claimed  that 
none  would  come  over  at  the  temperature  of  distillation, 

Tc&ts  applied  to  Finished  Vinegar  by  the  Manufae- 
turer. — As  above  indicated,  certain  of  the  manufacturers 
visited  have  adopted  since  the  Manchester  epidemic  a 
more  or  less  thorough  system  of  testing  their  malt  and 
sulphuric  acid  (if  used)  for  arsenic,  and  as  a  rule  these 
manufacturers  also  from  time  to  time  look  for  arsenic 
in  their  finished  product.  Several  other  manufacturers, 
however,  at  the  dates  of  my  visit,  had  taken  no  precau- 
tion as  regards  either  ingredients  or  finished  product. 
At  the  latter  manufactories  the  vinegar  was  in  each  in- 
stance made  from  malt,  and  a  proportion  of  other  in- 
gredients, but  no  sulphuric  acid  was  employed.  One 
large  firm  of  vinegar  brewers  inform  me  that  since  my 
visit  they  have  undertaken  systematic  examination  of 
ingredients  and  product  for  arsenic. 

FOODS  IN  WHICH  COLOURING  MATTERS  ARE 
USED. 

I  have  made  inquiries  as  to  a  few  food  substances  in 
which  colouring  matters,  mineral  or  other,  such  as  those 
referred  to  in  Section  I.,  are  employed,  with  the  object 
of  ascertaining  what  degree  of  contamination  of  these 
foods  by  arsenic  might  arise,  assuming  an  exceptionally 
arsenical  pigment  were  used  ;  and,  further,  to  ascer- 
tain what,  if  any,  precautions  against  arsenic  were 
taken  by  manufacturers  using  these  pigments  or  by  the 
manufacturers  of  the  pigments  themselves. 

Upon  the  whole  it  would  seem  that  the  quantity  of 
colouring  matter  which  would  enter  into  a  pound  of  a 
given  substance  is  relatively  small,  so  that  a  large 
amount  of  arsenic  in  the  pigment  would  involve  the  in- 
troduction of  a  comparatively  mmute  quantity  of 
arsenic  into  the  finished  product.* 

For  example,  as  regards  materials  in  which  mineral 
colouring  matters,  such  as  oxide  of  iron  or  Armenian  bole, 
are  used.  From  a  report  of  the  Departmental  Committee 
on  Preservatives  and  Colouring  Matters  in  Food,  it 
appears  that  these  substances  are  used,  inter  alia,  in  the 
preparation  of  anchovy  sauce,  paste  and  essence  ;  bloater 
and  shrimp  paste  ;  cocoa  ;  certain  sweets,  particularly 
burnt  almonds  ;  sausages  and  potted  meats. 

Assuming  for  convenience  1  grain  of  arsenic  per  lb.  in 
the  mineral  pigment*  (approximately  the  amount  found  by 
Dr.  McGowan  in  a  sample  of  Armenian  bole  obtained 
at  a  London  stores),  the  following  calculations  may  be 
made :  — 

Anchovy  Sauce. — Proportion  of  Armenian  bole 
(liOndon  stores),  10  per  cent.  ;  (provision  manufacturer), 
about  per  cent.  Taking  the  larger  quantity,  this 
would  mean  1-lOth  grain  of  arsenic  per  lb.  of  sauce. 

Sweets. — Proportion  of  ferruginous  earth,  56  grains 
to  the  lb.  (Cassal,  Departmental  Committee,  3847)  :  this 
would  mean  l-125th  grain  of  arsenic  per  lb.  of  sweets. 
I'roportion  of  oxide  of  iron  35  grains  per  lb.  of  burnt 
almonds  (Fisher,  Departmental  Committee,  Q.  4780). 
this  would  mean  1-200  grain  of  arsenic  per  lb.  of 
sweets. 

Sausages  and  Potted  Jilcats. — The  quantity  of  Ar- 
menian bole  or  other  pigments  used  in  these  substances 
is  determined  by  personal  preference.  The  large 
number  of  recipes  for  sausages  and  potted  meats 
in  "Douglas  Encycloptedia  on  Hog  Products" 
seldom  mention  the  quantities  of  colouring  matters  re- 
commended, and  there  can  be  no  doubt  that  they  are 
often  used  in  an  entirely  haphazard  way. 

Taking  the  largest  jDroportion  of  any  colouring 
matter  which  is  mentioned  in  the  above  encyclopaedia, 
namely,  25OZS.  to  151bs.  of  ''  sausage  meat,"  this  would 
mean  1 -96th  grain  of  arsenic  per  lb.  of  sausage,  on 
the  basis  of  1  grain  of  arsenic  per  lb.  of  mineral  colour. 

At  the  same  time  I  may  note  that  it  is  possible  that  a 
larger  quantity  of  bole  Armenia  may  at  times  be  added  ; 
that  it  is  possible  that  the  pigment  in  question  mav 
occasionally  contain  more  arsenic  than  the  sample 
casually  obtained  from  the  stores,  and  that  the  distri- 
bution of  the  colour  in  the  sausage  may  not  be  uniform. 

As  regards  materials  in  which  the  innumerable 
varieties  of  "coal  tar  colours"  are  used,  such  as  jam, 
sweets,  table  jellies,  egg  and  cake  powders,  coloured 


syrups  and  temperance  drinks  made  from  them, 
sausages,  potted  meats  and  hams,  it  is  well  perhaps  to 
make  special  references  to  those  food  substances  in 
wliich  the  colouring  matter  may  be  a  magenta  dye,  in 
view  of  the  large  amount  of  arsenic  which  has  been 
found  in  certain  magentas  (Section  I.).  Assuming  one  of 
the  highest  quantities  rejiorted  in  magenta,  6  per  cent., 
then  the  following  amounts  might  be  contributed  to  :  — 
Jam. — Mr.  Boseley  (Departmental  Committee,  Q. 
1063)  states  that  at  Messrs.  Keiller's  magenta  in  red  jam 
would  not  exceed  1  part  in  75,000  ;  this  would  mean 
■0057  grain  (approximiately  l-180th  grain)  of  arsenic 
per  lb.  of  jam. 

Sweets. — According  to  the  same  witness  the  largest 
proportion  of  colouring  matter  in  sweets  is  (  in  certain 
lozenges)  1  part  in  2,300.  This  would  mean  -18  grain 
(nearly  l-5th)  arsenic  to  a  lb.  of  such  sweets. 

Sausages  and  Hams. — Magenta,  colours  appear  to  be 
used  in  these  substances,  but  I  have  not  been  able  to 
ascertain  the  proportions.  They  are  said  to  be  mainly 
used  to  colour  the  outside  skins,  but  they  are  also  used 
to  colour  the  sausage  meat.t 

I  am  unable  to  make  corresponding  calculations  with 
regard  to  "coal  tar"  colour  other  than  magenta,  as  I 
have  no  knowledge  of  the  exact  quantities  of  arsenic 
which  may  be  found  in  them  ;  it  may,  I  think,  be  safely 
assumed  that  none  are  likely  to  approcich  the  excep- 
tional amount  above  taken  in  the  case  of  magenta. 
Evidence  as  to  the  extremely  minute  c^uantities  of 
coal  tar  colours  used  in  foods  was  given  by  witnesses 
to  the  Departmental  Committee.  {See,  e.g.,  Appendix 
VIII.  of  that  Committee's  report  in  Tables  P,  ^,  and  li.) 

Peecautioxs  against  Arsexic  by  Manufacturers 
Colouring  Food  Substances. — Manufacturers  of  food 
using  colouring  matters  in  some  instances  take  precau- 
tions with  the  object  of  ensuring  purity  of  their  colours. 
These  precautions,  as  taken  at  jam  and  confectionery 
firms  which  I  visited,  consist  in  obtaining  a  guarantee 
from  the  colour  manufacturer  that  his  colours  are 
"  harmless  and  suitable  for  confectionery  purposes  "  ; 
such  guarantees  are  sometimes  given  on  the 
authority  of  well-known  analysts.  I  gathered  from 
Mr.  Hehner,  who  acts  as  consulting  chemist  to 
many  colour  manufacturers,  and  from  Mr.  Good- 
fellow,  who  is  chemist  to  the  Confectioners'  Asso- 
ciation, that  in  regard  to  arsenic  the  estimate  of 
harmlessness  and  suitability  for  food  purposes  is  made 
with  due  regard  to  the  small  proportions  in  which  these 
colours  are  used  in  foods.  Mr.  Goodfellow,  for  example, 
assured  me  that  I  should  be  surprised  to  learn  how  much 
arsenic  he  permitted  in  dry  colour  submitted  to  him, 
adding  that  he  was  satisfied  that  by  the  time  that  the  dry 
colours  had  been  diluted  for  use  by  the  sweet  manufac- 
turer, and  by  the  time  that  this  diluted  colour  had  been 
added  to  a  large  bulk  of  confectionery,  the  arsenic  would 
not  be  detectable  by  the  most  delicate  tests  when  applied 
to  quantities  usually  employed  for  analysis.  Mr.  Good- 
fellow  promised  to  send  me  precise  data  on  this  point, 
but  they  have  not  as  yet  come  to  hand. 

After  the  Manchester  epidemic  certain  large  firms  of 
confectioners  required  that  "  freedom  from  arsenic  "  of 
the  colours  supplied  to  them  should  be  specificiaUy 
guaranteed.  I  gather,  however,  that  the  colour  manu- 
facturer, for  reasons  above  indicated,  prefers  that  the 
form  of  guarantee  should  be  restricted  to  "  harmlessness 
for  confectionery  purposes." 

One  or  two  firms  that  I  visited  took  tJie  additional 
precaution  of  checking  these  guarantees  by  the  occa-' 
sional  taking  of  samples  ;  several,  however,  including 
some  very  large  manufacturers,  were  content  with  the 
guarantee  alone. 

At  three  large  manufactories  where  Armenian  bole  is 
used  to  colour  anchovy  preparations,  no  guarantee  of 
the  purity  of  the  colour  was  required,  and  tlie  manu- 
facturers had  no  knowledge  of  the  liability  of  the  sub- 
stance to  contain  arsenic. 

Similarly  with  regard  to  the  use  of  Armenian  bole, 
and,  indeed,  colouring  matters  of  all  kinds,  in  meat  pre- 
j)arations,  I  have  been  informed  alike  by  a  colour  maker, 
a  colour  seller,  and  a  colour  user,  that  it  is  never  the 
practice  of  the  meat  trade  to  require  any  guarantee  of 
purity  of  the  colours  used,  or  to  have  the  colours 
analysed.  These  colours  are  frequently  procured  at 
shops  where  sundry  butchers'  requisites  are  sold.  At 
these  shops  the  colour  is  obtained  from  middlemen  with- 
out guarantee  of  purity. 
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*  As  to  later  information  given  to  the  Commission  on  arsenic  in  mineral  and  coal  tar  colours,  see  McGowan 
(Appendix  2.5)  and  Hehner  (Appendix  27).— H.H.S.,  .Tulv  190.3. 

+  Magenta  is  used  in  prejiaradon  of  catsup  and  chili  sauce. — "Food  Journul,"  ,Tuly  1902,  page  15.3. 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


I  visited  an  important  firm  of  colour  makers,  whose 
Appendix  24.  practice  is  to  take  considerable  care  to  secure  that 
colours  for  food  purposes  are,  in  their  chemist's  view, 
practically  free  from  arsenic  ;  those  which  are  reported 
arsenical  being  put  aside  for  textile  purposes.  They 
stated,  however,  that  in  selling  colours  to  middlemen 
they  had  often  no  knowledge  of  the  purposes  for  which 
these  pigments  are  required,  and  naturally  they  would 
accept  no  responsibility  if  ultimately  such  colours  were 
rejected  as  unfit  for  food  purposes.  To  their  knowledge 
middlemen  also  obtain  colours  from  other  firms  than 
themselves  without  asking  for  or  receiving  a  guarantee 
of  purity.  This  was  confirmed  by  a  firm  of  colour 
sellers;  the  colour  i«  ordered  from  Lhem_  without 
specific  mention  of  the  use  to  which  it  is  going  to  be 
applied  ;  no  guarantee  is  asked  for  either  by  consumer 
or  by  the  merchant  from  the  iMaker. 

I  have  referred  in  Section  I.  to  evidence  that  caramel 
may  occasionally  be  considerably  contaminated  by 
arsenic,  and  to  the  fact  that  its  liability  to  be  arsenical 
does  not  appear  to  be  so  generally  recognised  as  that 
of  glucose.  The  quantity  of  caramel  used  in  any  given 
article  of  food  is  so  small  that  the  amount  of  arsenic 
which  might  in  this  way  be  introduced  per  lb.  of  a 
given  product  would  be  extremely  minute neverthe- 
less it  is  worth  remembering  that  this  colouring  matter 
is  used  in  a  very  great  number  of  food  substances,  and 
is  employed  for  many  purposes  in  domestic  cooking. 

FOODS  IN  WHICH  PRESERVATIVES  ARE  USED. 

The  chief  preservatives  in.  regard  of  which  question  of 
arsenic  arises  are  borax  and  boric  acid,  the  liability  of 
which  to  contain  arsenic  has  been  dealt  with  in  Sec- 
tioii  I. 

The  report  of  the  Departmental  Committee  on  Pre- 
servatives and  colouring  matters  in  food  shows  that 
boi-ax  and  boric  acid,  or  mixtures  of  these  two  sub- 
stances, are  added  to  milk,  cream,  butter,  sausages, 
and  potted  meats  ;  they  are  also  used  for  dusting  over 
or  making  pickle  for  bacon,  'ham,  fish,  jam,  etc.  Solu- 
tions may  also  be  injected  into  the  substance  of  the 
bacon  or  ham. 

I  note  from  the  same  report  a  few  instances  in  which 
boric  acid  preservatives  have  been  used  in  considerable 
proportions. 

Milk. — "  Boric  acid  equivalent  to  80  grains  of 
borax  per  pint."    Dr.  Wynter  Blyth  (Q.  3439). 

Milk.* — 126  grains  boric  acid  per  gallon.  Dr.  B. 
Hill  (Q.  2334). 

Cream. — 56  grains  boric  acid  preservative  per  lb. 
Otto  Hehner  (Q.  5584). 

Butter. — 91  to  93  grains  boric  acid  to  the  lb.  Mr. 
Jones  (Q.  1322). 

Butter. — 17"4  to  47'6  grains  of  borax  per  lb.  Dr. 
Still  (Q.  6814). 

Butter. — 3  per  cent,  or  210  grains  boric  acid  per 
lb.    Trengouse  (Q.  678). 

Sausages  {German). — ^Nearly  g  per  cent.  (35  grains 
per  lb.)  reckoned  as  boric  acid.  Fisher  (Q. 
4717). 


Sausages,  Polony s,  etc. — Up  to  58-8  grains  per  lb. 
of  a  powder  containing  93  per  cent,  boric  pre- 
servative, estimated  as  boric  acid  recommended 
by  the  trader  (Government  Laboratory  Tabl« 
H,  page  60). 

It  is  unnecessary  to  give  instances  of  the  quantity  of 
these  preservatives  for  dusting  or  pickling,  as  the 
amount  remaining  in  the  food  is  necessarily  uncertain. 

It  should  be  noted  that  the  Committee  recommended 
that  the  use  of  preservative  in  milk  should  be  constituted 
an  offence  under  the  Sale  of  Food  and  Drugs  Acts, 
and  that  as  regards  cream,  butter,  and  margarine,  boron 
preservatives  should  be  restricted  respectively  to  "25 
per  cent,  and  -5  per  cent,  in  terms  of  boric  acid.  How 
far  these  recommendations  have  led  to  diminution  ip 
the  use  of  boron  preservatives  in  these  substances  lam 
unable  to  indicate  ;  reports  of  their  detection  in  co»- 
siderabl©  quantities  in  anilk  and  butter  continue  to 
be  reported  from  time  to  time.*  The  Committee  did 
not  recommend  restrictions  in  the  amount  of  boron  pre- 
servatives added  to  sausages,  potted  meats,  etc.  Con- 
siderable quantities  of  such  preservatives  are  from  tinie 
to  time  reported,  e.g.,  in  July,  1902,  a  case  was  reported 
of  potted  shrimps  containing  41  grains  of  boric  acid 
to  the  lb. 

Taking  a  few  instances  of  food  containing  exceptional 
amounts  of  boron  preservatives,  and  assuming  in  each 
instance  5  grain  of  arsenic  to  the  lb.  of  preservative 
(an  amount  which  appears  not  infrequently  to  be  present 
in  commercial  borax),  then  :  — 

Milk  receiving  80  grains  of  borax  per  pint  would 

contain  about  l-44th  grain  of  arsenic  per  gallon  ; 

that  receiving  126  grams  preservative  per  gallon 

would  contain  about  l-222nd  grain  of  arsenic 

per  gallon. 

One  lb.  of  cream  receiving  56  grains  of  pre- 
servative would  contain  l-500th  grain  of  arsenic. 

One  lb.  of  butter  receiving  210  grains  of  the 
preservative  would  contain  l-133rd  grain  of 
arsenic. 

One  lb.  of  potted  shrimps  receiving  95  grains  of 
borates  per  lb.  (see  ' '  Times'  "  report,  November 
10th,  1901),  would  contain  about  l-300th  grain 
of  arsenic  per  lb. 

Professor  Delepine  (Appendix  to  Evidence,  Table  XI), 
informed  the  Comimission  that  he  found  1-lOOtli  grain 
of  arsenic  per  lb.  in  potted  German  shrimps. 

It  will  be  noted  that  in  the  above  calculations,  even 
when  instances  are  taken  in  which  these  preservatives 
are  used  in  exceptionally  large  quantity,  the  amounts 
of  arsenic  are  small.  But  it  must  be  remembered  that 
they  are  based  upon  an  amount  of  arsenic  stated  to  be 
commonly  found  in  commercial  borax,  not  upon  excep- 
tionally arsenical  samples. 

Preservatives  are  usually  obtained  by  milkmen, 
butchers,  and  sausage-makers,  without  any  guarantee 
as  to  their  purity. 

Bi-sulphite  of  lime  is  added  as  a  preservative  to  beer, 
cider,  lime  juice,  etc.,  and  is  used  as  a  meat  preserva- 
tive. The  evidence,  however,  that  bi-sulphite  may  con- 
tain material  quantities  of  arsenic  is  meagre,  and  the 
quantity  of  this  preserTative  which  enters  intO'  the 
finished  article  is  relatively  small. 


♦  On  July  .3rd,  1902.  Ernest  Wliite,  at  Bouineraouth,  was  convicted  of  selling  milk  with  112  grains  bono 
preservative  per  gallon  ("Food  Journal,"  July,  1902,  page  161),  and  at  Woohvich,  on  September  17th,  1902,  a  milk  seller 
was  fined  in  respect  of  120  grains  horacic  acid  per  gallon  of  milk  (September  18th,  1902). 
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SECTION  in. 


Appendix  24. 


FOOD  SUBSTANCES  DRIED  BY  EXPOSURE  TO  THE  PRODUCTS  OF  COMBUSTION  IN  THEIR 

RELATION  TO  ARSENIC. 


In  inquiring  under  this  head,  I  visited  several  firms 
m  London,  Bristol,  Hull,  and  other  parts  of  Yorkshire, 
^[y  object  was  to  ascertain  what  foods,  if  any,  are  dried, 
J  ike  malt,  by  exposure  tO'  the  fumes  of  fuel  liable  to 
contain  arsenic,  and  to  inquire  what  in  each  instance 
w  as  the  nature  and  duration  of  such  exposure. 

Smoked  Fish  and  Meat  Foods. 

The  trade  term  "  smoked,"  applied  to  articles  such 
as  bacon,  ham,  red  and  kippered  herrings.  Finnan  had- 
docks, smoked  salmon,  smoked  sausages,  appears  to  be 
almost  wholly  restricted  to  those  which  are  exposed  for 
lunger  or  shorter  periods  to  the  fumes  of  wood  fires. 

In  all  placas  visited  I  found  that  such  smoking  was 
being  carried  out  over  a  smouldering  fire  of  wood 
shavings,  or  more  commonly  sawdust  (chiefly  oak-dust), 
in  almost  closed  chambers  of  varying  size. 

Dried  Fish  axd  Meat  Foods. 
Bacon,  ham,  bloaters,  ete.,  may  also  be  what  is 
termed  in  the  trade  "  dried,"  and  not  smoked.  In 
some  instances  {e.y.,  some  kinds  of  hamj,  the  food  after 
drying  received  no  further  treatment  from  the  curer; 
in  others  (e.g.,  some  kinds  of  red  herring),  drying  is  a 
preliminary  to  .smoking  by  wood. 

As  regards  these  drying  processes  :  • — 

Ham  and  bacon  may  be  dried  without  artificial  heat, 
being  merely  hung  up  in  the  air ;  or  the  more  modern 
method  may  be  followed,  of  hanging  them  in  well-ven- 
tilated rooms  or  oha.mber.s,  specially  constructed  for  the 
purpose,  and  warmed  by  hot  water  pipes,  or  by  stoves, 
the  fumes  of  which  do  not  pass  through  the  chamber. 

Drying  may  also  be  ofl^eoted  by  exposure  to  fumes  of 
gas  coke  fires.  Some  firms  visited  had  abandoned  thia 
method  of  drying,  and  adopted  the  hot  air  chamber; 
others  used  coke  only  exceptionally,  when  it  was  neces- 
sary to  dry  as  many  articles  as  possible  in  a  short  time. 
Some  of  the  larger  firms  vLsited,  liowever,  dried  ex- 
clusively over  coke.  Where  this  is  done  the  hams  may 
be  hung  in  large  chambers — as  at  one  firm  visited, 
where  the  chamber  is  a  low  building  about  15ft.  square, 
in  which  the  hams  hang  about  8ft.  above  a  large  open 
brazier  for  about  48  hours.  Sometimes,  as  at  Bradford, 
a  smaller  chamber,  like  an  ordinary  smoke-hoje,  is 
similarly  used.  At  a  large  drier's  in  Yorkshire  the  hams 
are  hung  in  tiers  in  a  separated  portion  of  an  old  barn. 
The  coke  was  placed  in  a  brazier  under  the  hams,  the 
nearest  tier  being  about  6ft.  from  the  fire.  The  dura- 
tion of  .the  drying  varied  according  to  the  weather 


from  two  to  four  days.  Hams  thus  treated  are  usually 
mild-cured  American  hams,  to  which  the  ooLe  is  said  to 
impart  a  suitable  flavour.  Some  of  these  bams  were 
afterwards  smoked  over  wood.  English  Yoik  hams,  at 
one  Yorkshire  firm  visited,  were  always  dried  ovi-r  coke, 
and  were  not  subsequently  smoked. 

Herrings,  red  herrings,  and  kippers  appear  to  be 
smoked  over  sawdust  fires ;  it  is  said  that  coke  is  of 
no  use  for  this  purpose. 

Bloafertt  in  London  and  Yarmouth  are  usually  uiied 
over  hard  wood  fires.  According  tO'  information  kindly 
supplied  to  me  by  the  Public  Health  Departjiti  of 
the  London  County  Council,  at  46  out  of  60  small  fish 
shops  in  London,  where  bloaters  were  made  for  sale  on 
the  premises,  wood  was  chiefly  used,  and  at  the  laige 
wholesale  establishments  in  London  which  I  visiicLl  this 
was  also  the  case.  A  few  small  London  shops  dry 
bloaters  over  gas  coke,  especially  in  the  winter,  and 
gas  coke  drying  is  in  general  use  throughout  Yorkshire. 

I  visited  several  smoking  and  drying  establishments 
in  Hull  and  Bradford.  The  size  of  the  drying  chjim- 
bers  and  the  duration  of  the  drying  varied  considerably. 
As  a  rule,  the  bloaters  hang  in  tiers,  the  lowest  tier 
being  about  8ft.  from  the  fire.  The  ventilation  of  tie 
chamber  is  regulated  by  Venetian  shutters  near  t«he 
roof.  From  6  to  18  hours  are  the  ordinary  limits  of 
exposure  to  gas  coke  fumes.  Occasionally,  however, 
the  time  is  considerably  greater.  A  fish-curer  at  Bristol 
informed  me  that  bloaters  might  be  left  a  week  in  the 
eoking-room  pending  their  sale,  and  that  if  uiiirold  at 
the  end  of  the  week  they  would  be  smoked  over  pawdust 
nnd  sold  as  red  herrings. 

As  regards  the  extent  of  arsenical  contamination  to 
which  ham  or  bloaters  thus  dried  over  coke  may  be  ccn- 
sidered  liable,  it  is  impossible  to  make  any  positive 
statement  in  the  absence  of  a  sufiicient  number  of  ex- 
periments in  which  drying  has  taken  place  under  vary- 
ing conditioixs  of  temperature,  length  of  exposure  tc- the 
fumes,  and  the  amount  of  ventilation,  in  instances  where 
the  fuel  used  is  gas  coke,  known  to  contain  considerable 
proportions  of  volatisable  arsenic.  Prima  facie,  it 
would  seem  imlikely  that  the  degree  of  contaminataon 
possible  in  the  case  of  these  dried  foods  would  approach 
that  to  which  malt  is  liable,  for  the  reason  that  in  pro- 
portion to  bulk  the  surface  exposed  to  the  products  of 
combustion  is  much  less  than  in  the  case  of  malt. 
Moreover,  the  arsenic  would  be  deposited  on  the  skin 
of  the  ham  or  bloater,  and  is  therefore  not  likely  to  be 
eaten. 


Number 

Late 

Nature 

How 

How  long 

Nature  of 

Quantity 

of 
Arsenic 
in  Grains 
per  111. 

of 
Sample. 

of 

Collection. 

of 

Sample. 

Origin. 

Smoked 

or 
Dried. 

Smoked 

or 
Dried. 

Sample 
Examined  by 
Dr.  McGowan. 

Kemakks. 

14th     June  Ham 
1901. 


II.   (a)    7th  April 
1902. 


I 


(b) 

III.  (a) 

V') 

IV.  (a) 
(b) 

V.  (a) 
\1.  («) 


7th  April 
1902. 

7th  April 
1902. 


Bloaters  from  top 
tier  of  coke 
loom. 

Bloaters  from 

lowest    tier  of 

coke  room. 
Bloaters  from  top 

tier    of  coke 

room. 


7th      April  i  Bloaters  from 
1902.  i     lowest    tier  of 

i     coke  room. 
7th      April  !  Bloaters  from  top 
1902.         [     tier     of  coke 
I  room. 

7th      April  I  Bloaters  from 
1902.  I     lowest    tier  of 

coke  roo  11. 


8th  April 
1902. 

8th  April 
1902. 


Blfiaters  from  top 

tier     of  coke 

room. 
Bloaters  from  top 

tier     of  coke 

room. 


Messrs.  Maconochie  Coke  and 
Bros.  sawdust. 


\mt.   H.    Moodv,  t  Coke 
Hull. 


Messrs.     Tether  Coke 
Son,  Hull. 


^Mr.  Hodman,  of 
Hull. 


Messrs.  Fletcher, 
Bradford. 

Messrs.  Hibbert, 
Bradford. 


Coke, 
48  hour's. 
Sawdust, 
12  hours. 


5  hours  -A 


10  hours  ■ 


Liquor  in  which  i  No  appreciable  I 
the  ham  was  amount, 
boiled.  ' 


Gas  coke  -    15  hours 


Coke 


Coke 


IS  hours  - 
IS  Ikhu-s  - 


Ham  skin 
Skin 

Skin 
Skin 

Skin 

Flesh 
Skin 
Flesh 
Skin 

Skin 

Skin 


0025  grain  per 
lb. 

■0016  grain  ]icr 
lb. 


■002  grain  per 
lb. 

■C047  grain  per 
lb. 


■0045  grain  per 
lb. 

0029  grain  ner 
lb. 

•0009  grain  per 
lb. 

•OOOOe  grain  per 
lb. 

■0023  grain  per 
lb. 

"005  grain  per 
lb. 

•007  grain  per 
lb. 


[-Examined  7tli  Nov. 
1901. 


Examined  when 
mouldy. 


Examined  when 
mouldv  and  deeoin- 
posing. 


Examined  when  con- 
siderably mouldy. 


^Pitamined  fresh. 


Putrifving  ;  not  much 
mould. 

Piitrifying  ;  not  much 
mould. 
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ROYAL  COMMISSIOX  ON  ARSEMCAL  POISONING: 


Appendix  ■24.     '^^^  above  tables  show  the  results  of  analysis  of  a 

 few  samples  of  ham  and  bloaters  which  were  being  dried 

over  coke  at  the  time  of  my  visit,  or  had  just  been  so 
dried.  It  will  be  observed  that  the  quantities  of  arsenic 
in  the  skins  is  in  no  case  large,  the  highest  (Sair.ple  VI. 
(a))  being  l-140th  grain  per  lb.  In  the  case  of  the 
bloaters  the  small  amount  of  arsenic  in  the  skins  appears 
to  bear  some  relation  to  the  number  of  hours  the  fish 
were  exposed  to  the  fumes  of  the  coke. 

In  the  case  of  the  bloaters  in  which  the  flesh  was 
examined,  the  highest  quantity  of  arsenic  determined 
was  l-350th  grain  per  lb.  I  should  add,  however,  that 
I  have  no  knowledge  of  the  amount  of  volatile  arsenic 
in  the  gas  ooke  used  in  drying  these  samples. 

It  would  seam  from  the  evidence  which  the  Commis- 
sion has  received  from  Mr.  Ling  and  others,  that  the 
possibility  of  arsenical  contamination  of  dried  foods 
would  be  largely  diminshed  if  it  were  made  a  practice 
to  add  milk  of  lime  to  the  coke  used  in  drying. 

Grilled  Foods. 

The  possibility  that  meats  or  other  food  grilled  over 
an  open  fire,  and  particularly  over  coke,  may  become 
contaminated  with  arsenic,  has  been  mentioned  to  the 
Commission;  but,  looking  to  the  short  time  that  the 
meat  is  exposed  to  the  fumes,  and  to  the  free  access  of 
air  during  the  cooking,  it  seems  hardly  conceivable  that 
material  contamination  can  take  place.  The  ordinary 
grill  of  a  restaurant  where  coke  is  used  is  so  constructed 
that  the  smoke  and  fumes  are  drawn  directly  backwards 
into  the  chimney  and  so  avoid  the  meat.  I  have  been  in 
communication  with  Mr.  Fairley  respecting  the  possi- 
bility of  coal  gas  introducing  arsenic  into  food  cooked  iu 
gas  stoves.  Mr.  Fairley  is  making  some  experiments  lo 
ascertain  the  fate  of  any  arsenic  which  does  imt  remaici 
behind  in  the  coke  in  the  manufacture  of  the  coal  gas, 
•uid  has  kindly  undertaken  to  inform  the  Commission  of 
the  results  obtained.*. 

Chicoet. 

Chicory  is  grown  and  dried  principally  in  Belgium  and 
the  North  of  France.  According  to  a  publication  on 
Chicoryt  lent  me  by  Messrs.  Taylor  and  Churchill, 
chicory  importers,  the  process  consists  in  first  washing 
the  roots,  which  are  then  cut  up  into  pieces,  about  l^in. 
long  and  1  square  inch  in  section,  and  dried  in  special 
kilns.  These  kilns  appear  sometimes  to  have  more  than 
one  drying  floor,  and  the  products  of  combustion  pass 
through  the  cut-up  roots,  being  admitted  through  aper- 
tures in  each  floor. 

The  fuel  (in  more  modern  plans  of  drying)  is  said  to  be 
coke,  although  in  some  works,  where  old  systems  of 
drying  are  in  vogue,  "tourbe"  (?  peat)  is  used. 

The  drying  process  appears  usually  to  take  about  24 
hours  for  ordinary  chicory.  I  have  no  knowledge  as  to 
whether  the  coke  used  is  gas  coke  or  oven  cote.  I  may 
quote,  however,  the  following  passage  from  M.  Storme's 
book  as  showing  that  the  noxious  oharactBr  of  the  coke 
fumes  in  the  kiln  is  well  recognised  by  those  engaged  in 
the  trade :  — 

"  II  faudrait  avant  tout  pouvoir  eupprimer  les 
ouvriers  qui  retournent  les  cossetttes  nuit  et  jour. 
On  comprend  que  dans  une  atmosphere  saturee  de 
vapeur  h,  ime  temperature  moyenne  de  60°  C,  ©t 
remplie  des  gaz  sufiFoquants  qui  proviennent  de  la 
combustion  de  coke,  le  travail  ne  soit  ni  agreable  ni 
hygienique.  Aussi  se  paie-t-il  3  fr.  par  jour  ce  qui 
est  beaucoup  dans  les  provinces  on  se  cultiva  la 
chicoree." 

According  to  the  same  author,  it  requires  60  kg.  of 
coke  to  dry  from  4,000  to  5,000  kg.  of  roots,  and  again  it 
requires  350  to  425  kg.  of  green  roots  to  produce  100  kg. 
of  dried  roots. 

In  addition  to  the  drying  described  above,  the  chicory 
for  the  English  market  receives  a  further  and  speciaj 
drying  in  kilns  in  consequence  of  the  duty,  namely, 
13s.  3d.  per  cwt.,  which  is  payable  on  the  weight,  tlie 
object  of  the  special  kilning  being  to  dry  as  much  as 
possible  short  of  burning. 

In  England  the  chicory  thus  dried  is  roasted  (either 
before  or  after  being  ground)  in  drums,  or  else  in  open 


pans  over  coke  fires,  the  fumes  from  which  do  not  reach-, 
the  chicory. 

Mr.  W.  Thomson,  of  Manchester,  has  found  arsenic  in 
two  casual  samples  of  chicory,  about  1-lOOth  grain  of 
arsenic  per  lb.  in  each  sample.  No  other  of  the  public 
analysts  have  mentioned  in  their  returns  to  the  Com- 
mission any  analyses  for  arsenic  of  chicory  or  coffee  ami 
chicory  mixtures.  The  liability  of  chicory  to  contain 
arsenic  has  been  mentioned  by  Mr.  Thomson  only. 

It  would  seem  that  the  method  of  drying  chicory  over 
coke  involves  a  risk  of  arsenical  contamination  com- 
parable to  that  in  the  case  of  malt,  and  by  analogy  it 
appears  that  the  maximum  extent  of  contamination  by 
arsenic  which  may  occur  could  be  determined  only  by 
examination  of  a  large  number  of  samples  representing 
various  methods  of  kilning  in  which  different  fuels  were 
used.  The  few  samples  which  I  obtained,  without  know- 
ledge of  their  origin,  are  quite  insuflBcient  to  determine 
this  question.  Dr.  McGowan  has  tested  six  samples, 
with  results  as  follows  :  — 

No.  5  :  Cliioory  root  a.s  dried  and  imported  ready  for 
roasting,  none  by  Reinsch  test. 

No.  20a:  Raw  chicory  as  bought  from  Holland  ready 
for  roasting,  l-730th  grain  of  arsenic  per  lb. 

No.  21b  :  Cliicory  dried  and  ground  ready  for  roast- 
ing, l-730th  grain  of  arsenic  per  lb. 

No.  22c  :  Chicory  after  roasting  in  open  pans,  l-730th 
grain  of  arsenic  per  lb. 

No.  22d  :  Chicory  ground  after  roasting  in  cylinders, 
l-200th  grain  of  arsenic  per  lb. 

No.  5  came  from  a  London  chicory  importer ;  Nos.  22  : 
to  23,  all  from  another  importer  at  Bristol. 

The  last  four  samples  were  not  selected  as  coming  from' 
the  same  kiln,  and  therefore  no  inference  can  be 
drawn  as  to  the  effect  of  the  roasting  at  the  works  upon 
the  ar&eiiic  they  contained. 

"Chicory  and  coffee  mixtures"  are  often  sold  which 
Gontain  over  50  per  cent,  of  chicory.  If  lib.  of  such 
mixture  were  used  to  a  gallon  of  coffee,  then  for  tho  • 
coffee  to  contain  1-lOOth  grain  of  arsenic  derived  from 
the  chicory  it  would  be  necessary  for  the  chicory  to 
contain  l-50th  grain  of  arsenic  to  the  lb. 

Coffee. 

Quite  recently  the  practice  of  roasting  coffee  in  a  drum 
outside  the  products  of  combustion  has  been  superseded 
at  several  factories  by  a  more  rapid  method  of  roasting 
in  which  the  beans  are  exposed  to  the  fumes  of  gas  or 
gas  coke. 

Where  gas  is  used,  a  large  Bunsen  flame  is  directed 
into  the  middle  of  the  drum  in  which  the  beans  are  kept 
in  rapid  motion  by  the  revolutions  of  the  drum ;  the 
roasting  is  completed  in  from  10  to  20  minutes.  Where - 
gas  coke  is  used,  the  coffee  is  placed  in  a  drum  of  open 
wire  mesh  rapidly  revolving  over  a  glowing  coke  fire. 
The  drum  is  just  clear  of  the  fire.  Exposure  to  the  coke 
fumes  lasts  from  10  to  20  minutes,  according  to  the- 
qualitv  of  the  coffee  required. 

A  sample  taken  immediately  after  roasting  in  this  way 
over  coke  was  taken  by  me  on  September  18th,  1902, 
and  has  been  sent  to  Dr.  McGowan  for  analysis.  This 
sample  contained  l-730th  grain  of  arsenic  per  lb. 

DitiED  Lemon  Peil. 
The  peel  of  lemons  and  oranges  may  be  dried  over — 
coke.  I  visited  one  manufacturer  whose  entire  business 
consists  of  drying  lemon  peel  in  this  way.  This  peel, 
however,  is  never  used  for  candied  peel.  Its 
principal  use  is  to  make  medicinal  tinctures.  The 
peel,  cut  into  thin  strips,  is  hung  upon  strings  in  a  small 
room  for  three  days  to  dry  in  the  air;  then  a  brazier  of 
gas  coke  is  brought  in,  the  doors  and  windows  tightly 
closed,  and  the  peel  exposed  to  the  coke  fumes  for  three 
hours. 

I  may  note  here  that  the  manager  of  Messrs.  Burroughs 
and  Wellcome,  manufacturing  druggists,  who  test  a  large 
number  of  products  systematically  for  arsenic,  informed' 
me  that  occasionally  traces  of  arsenic  had  been  foimd  in 
certain  spirituous  extracts,  the  origin  of  which  had  not 
been  discovered  at  the  date  of  my  visit.  It  is  possible 
that  the  use  of  coke  in  drying  materials  for  medicinal 
purposes  may  be  found  to  afford  an  explanation . 


Now  see  Addendum  B  to  this  report,  below.— H.H.S.,  July  1903. 

"  Culture  et  Fabrication  de  la  Chicoree  h  Cafe,"  par  J.  Stonne.    Louvain,  1896. 
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SECTION  iV.  Appendix  24. 


MISCELLANEOUS;  FLESH  OF  FOWLS  EECEIVING  ARSENIC;  ARSENICAL  INSECTICIDES; 
ARSENIC  IN  ENAHIEL  OF  COOKING  UTENSILS,  ETC. 


AKSENICAii  IXSECTICIDES  IX  RELATIOX  TO  THE  POSSIBLE 

Contamination  oe  Fetjit. 

The  principal  arsenical  insecticides  are  Paris  Green, 
Scheele's  Green,  London  Purple,  and  Arsenate  of  Lead. 
They  aie  used  to  destroy  the  larvaj  of  the  "  Winter 
Moth,"  the  "  Great  Winter  Moth,"  the  "  Canker  Worm," 
the  "Lackey  Moth,"  the  "Brown  Tail  Moth,"  the 
"  Gooseberry  Saw  Fly,"  the  "  Magpie  Moth,"  the  "  Cod- 
lin  Moth,"  the  "  Asparagus  Beetle,"  the  "  Cherry  Saw 
Fly,"  etc.  The  following  are  fruit  trees  and  plants 
liable  to  be  treated  with  these  insecticides  :  Apples, 
pears,  cherries,  gooseberries,  cabbages,  and  asparagus. 
The  use  of  arsenical  substances  as  paints  to  the  bark 
of  trees  need  not  here  be  considered.  In  the  case  of 
fruit,  these  insecticides  are  used  in  the  form  of  spray 

•of  varying  strength,  in  the  case  of  Paris  green  up  to 
lib.  to  100  gallons  of  water,  in  the  case  of  arsenate  of 
lead,  151bs.  to  100  gallons.  They  are  applied  at 
different  periods  of  the  growth  of  the  fruit,  from  the 
time  of  the  bursting  of  the  fruit  bud  onwards.    In  the 

•  case  of  the  cabbage,  it  is  recommended  in  the  "  Farmers' 
Bulletin  "  of  the  United  States  Department  of  Agricul- 
ture, No.  127,  that  a  powder  consisting  of  loz.  of  Paris 
green  to  61bs.  of  flour  should  be  dusted  on  the  cab- 
bages. I  have  not  heard,  however,  of  tliis  practice  in 
England. 

In  tlie  case  of  asparagus,  a  solution  of  Paris  green 
may  be  used  to  apply  to  the  asparagus  plant  to  destroy 
the  asparagus  beetle.  It  is  recommended,  however, 
that  this  should  not  be  used  until  all  the  crop  has  been 
cut.  (Board  of  Agriculture  leaflet.  No.  47.)  It  is 
similarly  stated  in  other  leaflets  prepared  by  the  Board 
of  Agriculture  tliat  it  may  be  dangerous  to  use 
arsenical  preparations  shortly  before  the  fruit  is  to  be 
picked,  and  I  should  imagine  that  most  fruit-growers 
would  not  allow  their  use  in  these  circumstances.  From 
my  knowledge  of  the  indiscriminate  way  in  which  un- 
educated gardeners  may  use  insecticides,  however,  I 
should  not  be  surprised  if  through  lack  of  supervision 
arsenical  insecticides  are/ occasionally  applied  at  too 
late  a  date.  As  an  instance  of  what  might  happen  in 
such  a  case,  the  following  experiment  may  be  of 
interest.  On  July  16th,  1901,  I  watered  a  gooseberry 
tree,  the  fruit  of  which  was  then  half-grown,  with  a 
mixture  of  Paris  green  and  soft  soap,  the  strength 
being  1^  drachms  of  Paris  gi'een  to  1  gallon  of  soap 
and  water.  This  strength  was  recommended  to  me 
some  years  ago  by  a  friend  of  great  experience  in  gar- 
dening as  suitable  for  destroying  the  larvse  of  the 
magpie  moth.  Rain  fell  heavily  on  the  22nd  and 
23rd,  and  was  falling  when  the  first  sample  (half-ripe 
gooseberries)  was  picked  on  the  24th.  These  berries 
showed,  according  to  Dr.  McGowan,  l-20th  grain  of 
arsenic  per  lb.  On  July  27th  and  28th  very  heavy 
rain  fell,  on  the  30th  slight  rain,  on  August  10th  slight 
rain,  on  the  12th  slight  rain,  on  the  13th  the  re- 
mainder of  the  berries  were  sent  to  Dr.  McGowan. 
They  showed  l-60th  grain  of  arsenic  per  lb.,  showing 
that  one  month  aftei'  spraying  and  after  heavy  rain,  a 
considerable  proportion  of  arsenic  still  remained  on 
the  fruit.  With  reference  to  these  experiments  I  should 
note  that  the  object  of  the  watering  is  to  destroy  the 
magpie  moth  larvfe  on  the  leaves,  but  it  is,  as  I  found, 
practically  impossible  to  prevent  the  solution  from 
reaching  the  fruit.  It  is  probable,  however,  that 
ordinarily  the  larvse  would  make  their  appearance 
before  the  fruit  had  attained  the  size  which  it  had  at 
the  time  when  I  watered  this  bush  with  the  Paris  green, 
as  usually  in  my  experience  these  larvje  appear  towards 
the  middle  or  the  end  of  June.  If  a  gardener  had 
occasion  to  apply  Paris  green  when  the  fruit  was  nearly 
ready  to  pick,  it  may  be  assumed  that  he  would  pick 
the  fruit  before  applying  the  insecticide. 

Paris  preen  is  also  stated  to  be  syringed  over  goose- 
berry bushes  to  destroy  the  gooseberry  saw  fly.  This 
fly  appears  (Board  of  Agriculture  leaflet  No.  12)  early 
or  late  in  April,  according  to  the  nature  of  the  season, 
when  the  fruit  k  only  beginning  to  set. 


In  his  evidence  to  tlie  Commission,  Dr.  Stevenson  (Q. 
2341)  alluded  to  the  possibility  of  dried  apples  contain- 
ing small  quantities  of  arsenic,  which  he  attributed  to 
the  use  of  arsenical  sprays  durimg  the  growth  of  the 
apple,  the  arsenic  adhering  to  the  skins.  The  "  Farmers' 
Bulletin  "  of  the  United  States  Department  of  the  Board 
of  Agriculture  above  referred  to,  deals  with  the  use  of 
arsenical  insecticides,  particularly  for  apples,  and 
states  on  p.  13  that  the  poison  disappears  from  the 
fruit'  completely  witliin  20  to  25  days,  and  that  if  the 
plants  were  eaten  immediately,  an  impossible  quantity 
would  have  to  be  consumed  before  a  poisonous  dose 
could  be  taken. 

UsiE  OF  Aesenic  foe  Fattenixg  PotnLTRT. 

It  has  been  stated  that  arsenic  is  administered  to 
poultry  for  the  purpose  of  fattening  them.  A  writer  in 
the  "  Daily  Mail "  of  March  4th,  1901,  stated  that  it 
was  the  practice  in  forced  feeding  of  poidtry  to  admin- 
i.ster  arsenic  shortly  before  the  birds  were  killed,  so  as 
to  enable  them  to  assimilate  more  food  and  put  on 
extra  fat.  The  secretary  of  the  Commission  was  put 
into  eommimication  with  the  writer  of  the  article  by 
the  editor  of  the  "  Daily  Mad."  This  gentleman  was 
not  a  poultry  breeder,  but  he  said  that  the  statements 
in  his  article  were  the  result  of  information  obtained 
at  some  poultry  farms  in  one  of  the  home  counties. 
The  use  of  arsenic  had  been  mentioned  to  him  casually 
by  a  man  who  claimed  to  know  what  was  done  at  a 
jjarticular  farm;  the  writer  of  the  article  knew  no 
details  regarding  this  practice. 

Mr.  Tegetmeier,  of  the  "  Field,"  who  is  an  authority 
on  poultry,  was  positive  that  arsenic  was  not  used  for 
this  pui-jDose,  and  told  me  that  in  his  opinion  arsenic 
would  cause  loss  of  appetite  and  irritation  of  the  fowl's 
crop. 

From  my  inquiries  among  a  few  poultry  fatteners 
and  purveyors  of  poultry  foods,  I  am  led  to  infer  that 
something  more  than  meal  and  fat  is  used  for  feeding 
purposes,  but  naturally  it  is  extremely  difficult  to  find 
out  what  each  man  uses,  as  directly  arsenic  was  hinted 
at  all  information  ceased. 

The  experiments  of  Professor  Delepine  on  rats  indi- 
cate that  so  long  as  a  growing  rat  is  receiiang  abun- 
dance of  food,  arsenic  will  tend  to  quicken  its  normal 
increase  of  weight,  and  the  well  known  use  of  arsenic 
to  improve  horses  and  cattle  suggests  that  it  is  not  im- 
probable that  a  poultry  fattener  would  find  a  distinct 
advantage  in  its  use. 

In  order  to  ascertain  whether  poultry  are  as  in- 
tolerant of  arsenic  as  Mr.  Tegetmeier  asserted,  I  made 
a  few  experiments  with  my  own  fowls.  Not  caring  to 
use  a  forcing  apparatus,  I  administered  the  arsenic 
with  the  soft  food  given  daily  in  the  morning,  and  no 
other  food  was  given  to  those  birds  until  the  whole  of 
the  arsenical  food  had  been  consumed.  I  fed  four 
chickens  this  way,  and  two  others  I  fed  on  a  similar 
diet  but  without  arsenic  ;  each  bird  had  a  separate  run 
in  the  same  field. 

Six  (-hickens  taken  in  the  middle  of  July;  all 
of  one  brood,  ordinarjr  cross-bred  birds.  These 
weighed  :  —  ! 

Nos.  1  and  2 — 14  ozs.  ; 
Nos.  3  and  ^1 — 16  ozs. 
Nos.  5  and  6 — 17  ozs. 
Birds  put  in  their  separate  runs  and  kept  under 
exactly  similar  conditions  until  they  were  fit  for 
fattening  on  August  12th. 

From  August  12th  onwards  food  in'  each  instance 
given  daily  as  follows  :  — 

First  feed  :  Small  quantity  of  mixed  grain  early 
in  the  morning. 

Second  feed  :  Measured  and  identical  quantity  of 
soft  food,  sharps,  and  house  scraps  at  10  a.m. 

Third  feed  :  Corn  in  the  afternoon. 

Birds  1  and  2  throughout  had  no  arseiac. 
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Birds  5,  4,  5,  and  6  received  with  their  soft  food 
jueasui-ed  quantities  of  solution  of  arsenic  of 
known  strength  prepared  from  B.P.  Liquor  Arseni- 
calis,  the  strength  of  which  was  checked  by  Dr. 
McGowan  and  found  to  be  correct.  This  solution 
o£  arsenic  was  intimately  mixed  with  the  soft  food. 

Birds  3  and  4  received  daily  doses  equal  to 
2  minims  of  Fowler's  solution  (l-55th  grain  of 
arserious  oxide)  per  day,  from  August  12th  to 
December  2ud,  a  period  of  16  weeks  ;  total  arsenic 
ill  each  instance  2  and  one-third  grains. 

Birds  fi  and  6  received  daily  doses  equal  to 
2  minims  of  Fowler's  solution  (l-55th  grain  of 
arsenious  oxide)  from  August  12th  to  August  25th 
(12  days) ;  the  dose  on  August  25th  being  increased 
fr;.  4  minims  of  Fowler's  solution  (2-55tlii  grain  of 
arsenious  oxide)  per  day. 

Bird  No.  5  continued  this  double  dose  till  Octo- 
ber 28th,  when  it  was  killed.  Total  arsenic  ad- 
ministered 2  and  three-fifth  grains. 

Bird  No.  6  continued  this  double  dose  till  Novem- 
ber  25th,   when   it  was  killed.     Total  arsenic 
administered  3  and  three-fifth  grains. 
During  the  above  periods  practically  all  the  soft  food 
given,  was  consumed  by  the  birds  each  day,  and  nearly 
all  the  arsenic  administered  must  hav©  been  taken. 

Appearance  and  Condition  of  Birds. — ^All  six  birds 
grew  and  kept  healthy ;  those  talcing  arsenic  showed  an 
unusual  gloss  and  brilliancy  of  plumage  which,  -was  not 
shown  in  the  control  birds.  Tim  shows  that  birds  may 
thrive,  notwithstanding  the  administration  of  arsenic  in 
considerable  doses,  for  a  long  period.  On  2nd  Decem- 
ber, Birds  3  and  4,  however,  had  their  dose  of  arsenic 
increased  to  4  minims,  on  the  3rd  to  5,  and  on  the  6th 
to  6.  The  I'esult  of  these  larger  doses  was  that  both 
the  birds  refused  their  food. 

Gain  in  Weight. — I  append  a  table  showing  the  results 
of  weekly  weighings.  In  each  instance  it  is  impossible 
to  draw  any  very  definite  inference  as  to  the  effect  of 
arseaic  on  the  rate  of  increase,  particularly  as  the  two 
control  birds  turned  out  to  be  pullets,  while  of  the  four 
birds  receiving  arsenic  three  were  cockerels  and  on©  was 
a  pullet.  Upon  the  whole,  however,  there  are  some  in- 
dications that  the  arsenic  produced  at  first  a  temporary 
gain  in  weight  as  compared  with  the  controls,  but  that 
after  the  administration  had  been  continued  for  eight  or 
nine  weeks  the  same  rate  of  increase  was  not  main- 
tained. The  weight  of  Bird  No.  4,  for  example,  having 
steadily  increased  up  to  October  14th,  remained  almost 
stationary  during  the  following  10  weeks. 


Arsenic  in  Flesh  and  lAver  of  Birds  Nos.  5  and  6. — 
Bird  5  killed  October  28th.  Dr.  McGowan  found  in 
flesh  (white  and  dark),  l-600th  grain  of  arsenic  per  lb.  ; 
in  liver  and  heart  together,  l-2,000th/  grain  (l-200th 
grain  per  lb.) ;  in  gizzard,  about  1-2, 000th  grain. 

Bird  6  killed  December  2nd  :  Liver,  l-2,000th  grain 
arsenic  in  the  whole  (  =  l-200th  grain  per  lb.)  ;  flesh  not 
examined.  The  coarse  feathers  of  this  bird  were 
separated  and  analysed,  with  results  as  follows  :  Coarse 
feathers,  l-25th  grain  in  weight  taken,  equivalent  to 
2-5th  grain  arsenic  per  lb.  ;  medium  and  fine  feathers. 
l-60th  grain  in  weight  taken,  equivalent  to  l-5th  grain 
arsenic  per  lb. 

The  above  results  suggest  that  the  administration  of 
a  relatively  considerable  quantity  of  arsenic  to  the  fowl 
under  such  conditions  as  I  have  described  does  not  entail 
a  contamination  of  flesh,  liver,  or  gizzard  to  any  appre- 
ciable extent.  On  the  other  hand,  the  illuetration  which 
they  afford  of  the  elimination  of  arsenic  by  the  feathers 
is  instructive  as  showing  the  afiinity  of  the  keratine 
tissue  for  arsenic. 

Possible  Contamination  or  Food  by  Means  of 
Enamelled  Cooking  Utensils. 

In  view  of  a  statement  mad«  to  me  by  Mr.  Cochrane, 
a  retired  ironmonger,  that  he  had  had  personal  experi- 
ence of  illness  caused  by  the  use  of  new  enamelled  hard- 
ware pans,  and  the  Uiso  of  arsenic  as  a  constituent  in 
white  enamel  hardware  goods  being  well  known,  I  have 
procured  samples  of  different  makers  of  such  goods  for 
investigation. 

The  question  I  wished  to  investigate  was  whether 
arsenic  is  still  used  in  making  the  enamel  that  lines 
cooking  utensils,  and  I  asked  Mr.  Cochrane  to  collect 
for  me  a  number  of  samples  from  different  makers,  whirl) 
have  been  sent  to  Dr.  McGowan  for  examination,  the 
result  of  which  is  not  yet  to  hand.  That  some  makers 
know  the  risk  of  using  arsenic  in  the  manufacture  of 
their  enamel  goods  is  diown  by  many  of  them  advertising 
on  their  price  lists  that  their  goods  contain  "  No  arsenic." 

Mr.  Cochrane  stated  that  when  in  business  he  supplied 
a  hotel  in  London  with  enamel  stewpans,  in  an  emer- 
gency, instead  of  copper  pans,  and  everyone  who  par- 
took of  food  cooked  in  these  pans  became  ill.  He  also 
quoted  two  other  oases  of  illness  in  his  own  family  which 
he  attributed  to  the  use  of  new  enamel  stewpans,  his 
theory  being  that  when  a  new  pan  is  used  the  act  of 
washing  with  carbonate  of  soda  and  subsequent  cooking 
dissolves  the  arsenic  in  the  enamel,  if  present.  Upon 
this  point  I  have  asked  Dr.  McGowan  to  make  some  ex- 
periments when  examining  the  enamels  in  question.* 


Table  showing  Influence  of  Arsenic  on  Weights  of  Experimental  Fowls. 


Number 
(.t 
lUiil. 


1.  (Pullat) 
■1.  (PuUet) 

3.  (Cockerel)| 

4.  (PulUt) 

5.  (Cocke)el)'| 

6.  (Cofk(-iel)( 


Daily  Dosrf  of 
Arsenic  during 
Period  of  Weekly 
Weighings. 


Total  Arsenic 
taken 

during  Period 
of  \Veekly 
Weighings. 


Weight  when 

nought 
in  Miildlf  of 
July  mn. 


W  eiglit  when 
Weekly 
Weighings 
i)egan 
12  Aug.  1901. 


Period  of  Weekly  Weighings.— Gain  or  Loss  of  Weight  in  Ounces  each  Week. 


No  arsenic  throughout 
No  arsenic  throughout 
29  Aug, 


2  Dec. 

to  V  grain 
16  Dec 


r  grain  - 


gfV  grains  in 
108  days  - 


29  Aug.  1 

to      >  if.  grain 
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*  As  to  themical  examination  of  enamelled  lianlwart!  from  various  .sources,  ire  Dr.  McGowan'.s  Keiwrt  in  separate  A |iiii?ii<lix.  No. '2ft 
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SECTION  V.  AppendiK  24, 


S  U  M  M  A  11  Y. 


i  may  briefly  summarise  certain  of  the  principal 
points  dealt  with  in  iliis  report  as  follows:  — 

(1)  Glucose  is  an  important  ingredient  of  numerous 
articles  of  food,  particularly  of  table  syrups,  jams, 
marmalade,  confectionery,  and  biscuits  ;  also  of  sundry 
beverages,  particularly  brewed  ginger  beer  and  certain 
kinds  of  wine. 

In  most  of  these  foods  and  drinks  the  proportion  of 
;;lucose  used  may  be  considerable.  Arsenical  con- 
!:;i,mination  of  the  glucose  on  the  Bostock  scale  would 
involve  serious  contamination  of  the  finished  products. 
Use  in  these  substances  of  glucose  containing  as  much 
i',rsenic  as  has  in  exceptional  instances  been  found  in 
samples  on  the  market  in  1901-2,  and  not  coming  from 
l^ostock's  (e.g.,  l-25th  to  1-lOth  grain  of  arsenic  jier  lb.) 
would  also  in  most  instances  involve  a  material  degree 
of  contamination  of  the  finished  product  by  arsenic. 

Nearly  all  the  glucose  used  in  these  •  substances  is 
of  foreign,  usually  American,  origin. 

Food  manufacturers  using  glucose  differ  very  mucli 
in  their  method  of  taking  precautions  to  secure  that 
it  is  satisfactory  as  regards  arsenic.  At  works  visited 
by  me  analytical  control  of  greater  or  less  stringency 
had  been  adopted  since  1900  by  certain  firms ;  others, 
the  majority,  were  content  with  guarantees  given  by 
glucose  manufacturer,  middleman  or  agent ;  others 
again  had  required  no  guarantee  and  had  not  tested 
their  glucose  for  arsenic. 

(2)  In  instances  wliere  I  heard  of  the  use  of  invert 
.rngar  by  cider  makers  or  by  manufacturers  of  brewed 
"  temperance  beverages,"'  it  was  either  obtained  from 
brewing  sugar  manufacturers  taking  precautions  to 
exclude  arsenic  from  their  invert  sugar,  or  it  was  pre- 
pared by  the  cider  maker  without  the  use  of  sulphuric 
or  hydrochloric  acid. 

(3)  The  use  of  sulphuric  acid  in  the  preparation  of 
"  (/olden  syrup  "  and  treacle  involves  risk  of  serious  con- 
tamination by  arsenic  if  the  precautions  taken  to 
secure  a  satisfactory  acid  are  insufficient.  I  visited 
the  works  of  two  larue  sugar  refiners  who  makp  oyiups 
of  this  class.  Each  had  adopted  a  stringent  system  of 
analysis  and  control  in  this  respect. 

(4)  The  use  of  sulphuric  acid  to  convert'  raw  grain 
in  vinegar  making  involves  risk  of  serious  contamina- 
ti<jn  of  the  vinegar  by  arsenic  in  the  absence  of  suffi- 
cient precautions.  Care  in  this  respect  was  taken  by 
the  two  firms  visited  which  manufactured  vinegar  in 
this  way. 

(5)  Besides  the  foods  above  mentioned  are  a  few 
others,  in  the  preparation  of  which  sulphuric  or  hydro- 
chloric acid  may  be  used.  In  the  case  of  certain  meat 
extracts,  "  peptones,"  the  amount  of  hydrochloric  acid 
employed  is  relatively  minute.  Direct  addition  of  sul- 
phuric acid  to  vinegar  and  pickles  appears  to  be  seldom 
practised.  If  a  strongly  arsenical  acid  were  employed 
these  substances  might  become  contaminated  by  arsenic 
to  a  material  degree.  The  information  thus  far  ob- 
tained does  not  suggest  that  sophistication  of  spirits 
by  mineral  acids,  if  still  practised,  is  common. 

(6)  Commercial  phosphoric  acid  and  commercial  phos- 
phates, such  as  are  used  in  sugar  refining  and  in  bakin-r 
powders,  are  liable  to  contain  arsenic,  but  the  quan"- 
tity  of  arsenic  which  could  be  introduced  in  this  wav 
into  finished  products  is  in  most  instances  small. 

7)  Tartaric  and  citric  acids,  largely  used  for  food 
purposes,  particularly  as  ingredients  of  lemonade 
powders  and  the  hke,  are  liable  to  contain  arsenic 
The  steps  habitually  taken  by  manufacturers  of  these 
acids  m  this  country  to  secure  freedom  from  lead  also 
iVJit  i?ake  serious  contamination  by  arsenic  un- 
likely and  it  is  the  custom  of  food  manufaoturers  to 
demand  that  these  acids  should  be  satisfactory  in  regard 

(8)  The  use  of  exceptionally  large  quantities  of  horon 
preseryattves  m  articles  such  as  milk,  cream,  and  butter 
may  involve  the  introduction  of  material  quantities  of 
arsenic  into  these  substances. 
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(9)  Glycerine  has  occasionally  been  found  to  contain 
largL  amounts  of  arsenic  {e.g.,  2  to  4  grains  per  lb.)  ; 
quantities  of  arsenic  less  than  l-13th  grain  arsenic  per 
lb.,  if  present,  might  not  be  detected  by  the  tests  pre- 
scribed for  glycerine  in  the  British  Pharmacopoeia. 
Glycerine  may  Ije  used  in  cakes  to  the  amount  of 
4  per  cent.,  and  also  an  important  ingredient  of  cer- 
tain sweets  and  meat  extracts. 

Certain  food  manufacturers  visited  employed  gly- 
cerine stated  to  conform  to  pharmacopoeial  tests  ;  they 
had  not,  however,  caused  the  glycerine  supplied  to 
be  analysed  for  arsenic,  and  they  did  not  recognise  that 
ar.senical  glycerine  might  cause  objectionable  contami- 
nation of  their  products. 

(10)  Arsenic  may  be  present  in  sundry  "  coal  tar  " 
eolmring  matters  used  in  food.  In  the  case  of  con- 
fectionery, it  apf)ears  usual  for  the  confectioner  to 
obtain  colours  with  a  guarantee  from  a  responsible 
analyst  that  they  are  harmless  for  confectionery  pur- 
poses, such  guarantee  being  given  with  due  regard  to 
the  quantity  of  the  colour  likely  to  enter  into  the 
finished  product.  Samples  of  Bole  Armenia  and  other 
mineral  pigments  have  been  found  to  contain  over 
0"8  grain  of  arsenic  to  the  lb.  ;  these  pigments  are 
use  I  in  sausages,  anchovy  preparations,  and  the  like, 
without  any  steps  being  taken  to  secure  their  whole- 
someness. 

(11)  In  one  instance  sheep  wool  grease  sold  as  "cocoa 
butter,"  and  employed  in  sugar  refining,  containeil 
about  l-6th  grain  arsenic  per  lb.,  probably  derived  from, 
arsenical  sheep  dip. 

(12)  Samples  of  brown  "  Demerara "  sugar  coming 
from  the  West  Indies  in  certain  instances  have  been 
found  to  contain  small  amounts  of  arsenic,  l-300th  to 
l-50th  grain  per  lb. 

(13)  The  British  manufacturers  of  maltine  and  malt 
preparations  visited  were  in  each  instance  taking  pre- 
cautions to  secure  that  tlie  malt  used  was  satisfactory 
as  regards  arsenic.  Foods  manufactured  in  America 
wliich  consist  largely  of  malt  are  coming  into  extensive 
use  in  this  country.  In  the  absence  of  more  exact  in- 
formation as  to  American  systems  of  maltings,  and 
of  analyses  on  a  comprehensive  scale,  I  am  unable  to 
indicate  whether  these  foods  are  subject  to  any  material 
risk  of  arsenical  contamination. 

(14)  A  food  preparation  consisting  mainly  of  brewers' 
yeast,  "  Canios,"  has  been  found  to  contain  l-6th  grain 
of  arsenic  per  lb.,  notwithstanding  the  precautions 
against  arsenic  adopted  in  its  manufacture. 

(15)  Chicory  may  be  drie<l  by  exposure  of  the  roots  to 
fumes  of  coke  for  several  days.  None  of  the  few  sam- 
ples examined  for  arsenic  has  shov/n  more  than  1-lOOth 
grain  of  arsenic  per  lb.  of  chicory,  but  examination  of 
a  sufficient  number  of  representative  samples  would  be 
necessary  before  a.  satisfactory  estimate  of  the  degree  of 
liability  of  chicory  to  contain  arsenic  can  be  obtained. 

(16)  Hams,  bloaters,  coffee,  lemon  peel,  etc.,  may  be 
dried  by  exposure  to  the  fumes  of  coke,  but  the  degree 
to  which  these  substances  are  likely  to  become  con- 
taminated by  arsenic  in  this  way  is  slight. 

(17)  Considerable  daily  doses  of  arsenic  may  be  ad- 
ministered to  fouis  for  several  weeks  or  months  with- 
out causuig  their  flesh  or  livers  to  contain  more  than 
extiemely  minute  quantities  of  arsenic. 


It  will  be  seen  that  the  food  and  drink  substances 
referred  to  in  this  report  vary  within  wide  limits  in 
respect  of  their  liability  to  contain  arsenic.  Of  foods 
which  are  subject  to  risk  of  serious  contamination  the 
principal  are  those  in  which  glucose  is  used,  or  which, 
like  glucose,  are  prepared  by  the  use  of  a  relatively  large 
quantity  of  sulphuric  or  hydrochloric  acid.  There  can 
be  no  question  of  the  necessity  that  stringent  precau- 
tions as  regards  arsenic  should  be  taken  by  manufaic- 
turers  of  foods  of  this  class,  and  by  persons  using  them 
in  the  preparation  of  other  foods.  In  the  case  of  certain 
other  foods  dealt  with,  the  liability  to  contamiD^tion 
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Appendix  24.       arsenic  is  not  so  great,  but  it  seems  nevertheless  im- 

  portant  that  precautions  against  arsenic  should  be 

taken  by  those  manufacturing  them ;  for  example, 
foods  made  with  glycerine ;  foods  consisting  largely  of 
yeast;  chicory;  or  West  India  sugars.  In  a  third  class 
of  foods  dealt  with  in  the  report,  it  may  be  urged  that 
•  the  liability  to  arsenical  contamination,  in  the  absence 

of  all  precaution,  is  so  slight  that  there  is  no  occasion  ai 
all  for  the  question  of  arsenic  to  be  considered  by  the 
manufacturer  ;  or  again,  in  the  case  of  particular  sub- 
stances (Anchovy  sauce,  for  example),  it  may  be 
claimed  that  precaution  is  unnecessary  on  account  of 
the  small  quantities  in  which  they  are  taken  by  the  in- 
dividual. But  in  the  majority  of  cases  it  would 
seem  a  matter  of  little  difficulty  for  the  manufacturer 
of  the  substances  here  in  question  to  secure  that  none 
of  his  ingredients,  even  if  used  in  small  amount,  con- 
tains any  noteworthy  proportion  of  arsenic.  A  sugar 
refiner,  or  mineral  water  maker,  for  example,  might 
use  phosphoric  acid  or  phosphates  containing  relatively 
large  amounts  of  arsenic  without  contaminating  his 
finished  product  to  a  degree  which  could  be  considered 
objectionable.  But  as  he  can  obtain  these  substances 
practically  free  from  arsenic  with  little  additional 
trouble  or  cost,  it  would  seom  more  .ss-tisfacfor}'  that  h" 


should  do  so,  and  thus  secure  that  his  finished  product 
was  free  from  arsenic,  in  the  sense  that  no  arsenic  would 
be  detectable,  by  Marsh-Berzelius  test,  in  quantities  of 
his  product  such  as  are  usually  taken  for  arsenic 
analysis.  And  if  the  smp.ll  proportion  of  a  given  in- 
gredient renders  its  content  of  arsenic  of  less  moment 
to  the  consumer,  it  also  renders  insignificant  the  extra 
cost  of  arsenic-free  material. 

In  connection  with  these  questions  it  is  right  that  1 
should  record  the  fact  that  several  manufacturers  asked 
ine  to  represent  to  the  Commission  their  desire  that  the 
quantities  of  arsenic  to  be  considered  inadmissible  in 
pai-ticular  ingredients  of  foods  should  be  authoritativelv 
laid  down — to  adopt  the  usual  phrase,  "  iu  order  to  give 
them  something  to  go  upon."  Representations  in  this 
sense  were  specially  made  by  food  manufacturers  using 
mineral  acids  and  by  chemical  manufacturers.  Malt- 
sters appear  particularly  desirous  of  a  "  standard "  as 
regards  ar.senic  in  malt,  capable  of  adoption  not  only 
in  tran.=actions  with  brewers,  but  also  with  manufac- 
turers of  malt  foods  and  malt  extracts. 

H.  HAMMOND  SMITH. 

October  191)2. 
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ADDENDA  TO  REPORT  OF  MR.  H.  HAMMOND  SMITH.  Appendix  24 


 Absenic  in  Gltcekine  :  Extracts  fbom  Letters  Received  from  Prof.  Campbell  Brown. 

(December,  1901,  and  subsequently.) 


It  is  quite  true  that  several  years  ago  glycerine  had 
objectionable  quantities  of  arsenic  in  it.  We  have 
occasionally  tested  glycerine,  and  found  it  pass  the 
Pharmacoposia  lest,  but  we  also  found  that  by  more  pro- 
longed experiments  even  the  mercuric  chloride  paper 
showed  a  reaction.  We  never  had  enough  glycerine  to 
determine  the  arsenic  by  the  "  drastic  method." 

Marsh's  test  is  discarded,  by  us,  and  by  a  good  analyst 
who  regularly  analyses  commercial  glycerine  ;  he  uses 
Reinsch's  method.  I  cannot  tell  you  the  degree  of 
delicacy.  We  are  all  agreed  that  the  Pharmacopojia 
method  is  most  unsatisfactory. 

I  shall  be  glad  to  send  you  what  information  I  can 
gather.  Meanwhile  I  append  such  references  as  I  have. 
J.  Soc.  Chem.  Ind.  1889,  639  (Chem.  Zeit.  Rep.  XH. 

293).    Qualitative  only— 2  c.c.    Sample,  3  c.c.  HCl 

Zn  &  Ag  NO3  paper. 
J.  Soc.  Chem.  Ind.  1889,  726  (Pharm.  J.  1889,  205). 

As^Oe  found  in  most  samples,   1  part  in  2,500— 

6,000,  HgCl^  test. 
J.  Soc.  Chem.  Ind.  1899,  404  (J.  Amer.  Chem.  Soc. 

XXIX.  133).    Quantitative — no  figures  given. 
J.  C.  S.  1896,  n.,  519  (J.  Amer.  Chem.  Soc.  XVH.  (<83). 

Quantitative — no  figures  given. 

.)  .  C.  S.  1899,  II.,  499.    Quantitative— no  figures  given. | 

Pharm.  J.  1899,  359  (Chem.  Centr.  bl.  LX.  II.  58). 

Pharm.  J.,  1899,  p.  968.  English  as  well  as  German 
commercial  glycerine  contains  arsenic  "  in  notable 
quantity." 

Pharm.  J.  1899,  p.  277.  Siebold.  Aaialysed  many 
samples,  both  English  and  foreign  ;  all  were  intended 
for  pharmaceutical  or  toilet  purposes,  and  were 
colourless  and  odourless.    The  majority  contained 

1  part  As40e  in  4,000  to  1  part  in  6,000.  A  few 
contained  larger  quantities,  and  10  per  cent,  of  the 
samples  contained  smaller  quantities.  Those  free 
from  arsenic  were  all  traced  to  the  steam  distilla- 
tion process. 

Method  was  to  pass  the  gas  from  Marsh's  appa- 
ratus into  AgNOj  solution,  and  weigh  the  precipi- 
tate. 

For  qualitative  work  Siebold  recommends  Gut- 
zeit's  test — 5  c.c.  HCl  (4  per  cent.)  solution,  15-20 
drops  glycerine,  1  gramme  Zii-1  drop  saturated 
HgClo  solution  dried  on  filter  paper.  1-lOOth  milli- 
gramme arsenic  in  1  gramme  sample  shows  a  stain 
in  a  quarter  of  an  hour.  The  contamination  is  pro- 
bably due  to  the  H2SO4  used  in  the  manufacture. 
The  amount  of  arsenic  found  would  correspond  to 
about  2  drops  of  Fowler's  solution,  which  is  serious 
(p.  682).  The  arsenic  is  not  due  to  the  glass 
bottles,  nor  to  the  solder  of  the  drums.  Gutzeit's 
test  can  be  used  quantitatively  to  estimate  one  pirt 
As40e  in  50,000.    (I  do  not  think  this  is  really  so). 

Pharm.  J.  1890,  p.  241,  Siebold.  Redistillation  does 
not  remove  the  arsenic  from  glycerine.  It  can  be 
completely  removed  by  diluting,  adding  freshly 
precipitated  Fe(0H)3,  allowing  to  stand,  and 
filtering. 

Pharm.  J.  1894,  p.  588.  ,  Fairley,  Public  Analyst, 
Leeds,  finds  that  five  samples  out  of  eight  contained 
"appreciable  quantities  of  arsenic." 

p  685,  Paul  and  Cownley.  Of  seven  samples,  throe 
were  free  from  arsenic,  two  contained  -01  milli- 
gram per  c.c,  and  two  contained  "001  milli- 
gram per  c.c.    Used  Gutzeit  test,    operating  on 

2  c.c.  sample.  Commercial  glycerine  contained 
much  more  arsenic  than  the  above  samples. 

Pharm.  J.  1895,  p.  802.  Lewkowitsch  says  the  arsenic 
is  present,  as  As03(C3H^),  which  would  distil 
over  with  the  glycerine  at  250°,  and,  therefore,  the 
latt«r  cannot  he  purified  by  distillation. 

Pharm.  J.  1895,  p.  802.  Tegardeu.  Seven  samples 
contained     "  comparatively     large     amounts  of 
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arsenic,"  two  contained  minute  traces,  four  were 
absolutely  free.    He  used  Gutzeit's  test. 

Commercial  glycerine  was  taken,  proved  free  from 
arsenic  by  Gutzeit's  test  for  two  hours,  also  by  Scudder's 
form  of  Marsh's  apparatus,  and  by  Reinsch's  method. 
To  this  were  added  difi'erent  proportions  of  arsenious 
oxide.  The  following  three  failed  to  give  indical'mrhs 
bo  B.P.  tests,  but  showed  a  yellow  stain  after  a  longi'.r 
time,  namely:  — 

■001  milligram  aiseuious  oxide  in  2  c.c.  Glycerine  showed 

slight  stilin  in  1  hour. 
•002  niilligraiu  arsenious  oxide  in  2  c.c.  Glycerine  showed 

faint  stain  in  ^-  hour. 
■004  milligram  arsenious  oxide  in  2  c.c.  Glycerine  showed 

faint  stain  in  20  minutes. 

These  are  the  proportions  of  'Oo  parts  per  100,000  : — 

•1  „ 

>i       )>  >> 

The  following  proportions  were  detected  by  the  B.P. 
test:  — 

■006  milligram  in  2  c.c.   Glycerine  gave  faint  yellow  stain 
in  15  minutes. 

OOS  uiilligrani  in  2  c.c.    Cilycerine  gave  stain  just  visible 
in  10  minutes. 

■01  iiiilligTani  in  2  c.c.    Glycerine  gave  faint  stain  in 
10  nunutes. 

■02  milligram  in  2  c.c.    Glycerine  gave  stain  just  begin- 
ning in  5  minutes  ;  quite  distinct  in  6  minutes. 

Accorduig  to  notes  by  a  good  consulting  chemist,  Mr. 
Charles  C.  Moore,  who  was  examining  glycerine  before 
tlie  beer  scare,  he  nad  an  initial  difficulty  in  the  absence 
of  a  recognised  method  of  testing.  The  B.P.  test 
gave  no  indication  with  samples  containing  vei-y  appre- 
ciable amounts  of  arsenic,  and,  although  results  were 
rei-orded,  they  were  quite  useless.  He  also  tried,  as  a 
qualitative  test,  the  Gutzeit  test,  using  strong  silver 
iiitnue  on  filter  paper,  with  a  plug  of  cotton-wool  ins:f'e 
the  test  tube.  Ten  c.c.  of  glycerine,  10  c.c.  water,  and 
3  c.c.  HCJ,  was  used  for  each  test.  For  pure  glycevine 
this  test  is  largely  used  by  manufacturers.  Mr. 
M 0010  says  "if  sulficient  time  is  given,  say  b.alf  an 
hjui,  i;  is  fairly  delicate.  Using  the  quantities  just 
given,  a  glycerine  containing  ^  part  by  weight  of 
AS4  Uj,  per  million  parts  by  weight  of  glycerine,  will 
givf  a  distinct  indication  of  arsenic.  It  is' necessary  to 
have  the  zinc  in  small  pieces  to  ensure  a  current  of  gas. 
A  rough  idea  of  the  amount  of  arsenic  in  a  sample  may 
be  obtained  by  tliis  test  by  adding  a  known  amount 
of  arsenic  to  perfectly  pure  glycerine  (not  more  than 
l-200th  or  1-lOOth  mgm.  arsenious  acid),  and  findint; 
out  the  smallest  quantity  of  the  contaminated 
sample  required  to  produce  a  corresponding  stain. 
If  larger  amounts  of  arsenic  are  used  it  is  useless  try- 
ing to  compare  the  stains  produced.  These  results  are 
of  course  only  approximate,  and  probably  too  low,  but 
they  enable  one  to  distinguish  between  several  samples 
with  ease. 

Attempts  to  estimate  the  arsenic  by  precipitation 
with  sulphuretted  hydrogen,  aft«r  diluting  the  sample 
with  watei  and  adding  HCl  were  not  successful,  as  it 
was  impossible  to  obtain  the  slightest  trace  of  any  pre- 
cipit  ite  with  samples  containing  as  much  as  five  or  six 
parts  per  million  of  arsenious  acid,  even  after  long 
standing.    As  this  is  a  larger  amount  of  arsenious  acid, 
by  a  long  way,  than  is  usually  found  in  pure  glycerine, 
it  is  obvious   that  results  obtained  by  this  method 
would  be  quite  unreliable.     Another  waj'  was  tried  to 
get  results  by  using  H2S  in  the  following  manner:  — 
About  100  to  150  grammes  of  glycerine  was  evapo- 
rated to  a  small  bulk  (about  5  c.c),  a  little  caustic 
soda  being  added   before  evaporation,  with  the 
object  of  retaining  the  arsenic.    The  results  when 
using  glycerine  to  which  known  quantities  of  arsenic 
had  been  added  were  fairly  good,  although  the 
method  is  certainly  rather  tedious. 

On  the  following  page  are  tabulated  the  results  of 
the  examination  of  a  number  of  samples  of  glycerina, 
which  I  know  to  be  of  home  manufacture. 
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TESTS  OF  PURE  GLYCERINE  FOR  ARSENIC. 


No.  of  Sample. 

Qualitative  test 
accon'iug 
to  the 
British  Phannacopceia. 

Gutzeit  test 
with  silver  nitrate 
as  described. 
Parts  AsjOii  per 
million  glycerine. 

Quantitative 
by  evaporation 
as  described. 

million  glycerine. 

1 

None. 

0  15 

- 

2 

0-45 

— 

3 

3-5 

-;-i 

4 

» 

0-75 

— 

5 

0-5 

— 

6 

]-5 

1-9 

7 

01 

8 

0-1 

9 

0-2 

- 

10 

" 

5  0 

- 

11 

Trace. 

5 '5 

5-2 

12 

7-5 

9-2 

13 

None. 

4 '5 

O  1 

14 

3-5 

15 

Trace. 

8-0 

9-4 

16 

None. 

0-2 

17 

9  0 

11-0 

18 

1-0 

13 

With  reference  to  the  above  figures,  I  should  consider 
tie  samoles  containing  0-25  part  AS4O6  per  million  (or 
iess),  as  being  free  from  arsenic,  while  those  containing 
about  I'O  part  As^Og  per  million,  may  be  considered  as 
feiirly  good  glycerines.  Above  that  amount  I  would 
advise  anyone  to  reject  the  glycerine  as  containing  too 
much  arsenic.  Nearly  all  the  bad  samples  in  the  above 
list  were  supposed  to  come  from  the  same  manufacturer, 
while  each  of  the  good  samples  represents  a  different 
manufacturer.  As  there  are  only  about  a  dozen  makers 
of  pure  glycerine  in  the  country,  it  generally  soon  gets 
known  in  the  trade  if  any  brand  falls  below  its 
standard. 

Glycerine  is  now  used  in  large  quantities  in 
the  manufacture  of  cakes,  I  have  been  informed, 
which  suggests  an  additional  reason  why  its  purity 
from  arsenic  should  receive  close  attention.  The  whole 
of  the  samples  mentioned  above  would,  if  judged  by 
the  standard  of  the  British  Pharmacopoeia,  have  to  be 


pronounced  pure,  although  they  show  wide  variations 
in  the  amount  of  arsenic.  It  appears  that  anyon-e  sell- 
ing glycerine  containing  an  objectionable  amount  of 
arsenic  might  justify  his  action  by  contending  that 
the  requirements  of  the  British  Pharmacopoeia  were 
comjjlied  with.  I  can  see  no  reason  why  such  a  con- 
tention should  be  considered  unreasonable  while  there 
is  no  recognised  standard  of  purity,  as  at  present.  There 
is  no  doubt,  as  I  pointed  out  before,  that  nearly  all  the 
glycerine  sold  by  home  manufacturers  is  of  far  higher 
purity  as  regards  arsenic  than  is  required  by  the  B.P. 
So  that  it  seems  reasonable  to  assume  that  the  makers 
would  welcome  some  higher  and  more  definite  standard 
than  thj  iDresent  very  lax  one." 


May,  1902. 

I  send  you  some  results  of  comparative  tests,  made 
'n  the  County  laboratory,  of  the  amount  of  arsenic  in 
glycerine  bv  different  methods 


Gutzeit,  2  c.c. 

Series  I. 

Reinsch,  25  c.c. 

Marsh,  2 

c.c. 

Thirty  Minutes. 

Two  Hours. 

^mples 

No  stain 

No  stain 

No  stain. 

JS 

Faint  stain 

Slight  tarnis 

h. 

sample 

}i 

No  stain 

About  -001 

rain  per  lb. 

1 

» 

)J 

•0013 

1 

5> 

•002 

»» 

)l 

1 

»»          "  " 

)) 

Faint  stain 

■0016 

J» 

1 

)  5 

5) 

)>            9)  ■ 

•005 

)) 

;) 

1 

)> 

99                  '  ' 

5»               )>  " 

•005 

;» 

)» 

1 

jj 

99 

)  >               5  )  " 

•008 

About  '006  grain 

per  lb 

1 

j» 

Faint  stain 

)»               J)  ' 

•008 

„      -006  „ 

99 

1 

99 

99             J)  ' 

))              99  ~ 

„  016 

„      -02  „ 

99 
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Series  11. 

1    Gutzeifc,  2  c.c, 
yellow  in 

ItCinscli,  —5  c.c. 

jNIarsh,  *2  c.  c. 

Weighing  AS2S3 
from  about  1  lb. 

/ 1  sample  -  •  

\  1  the  same,  larger  sample  ... 

20  minutes  - 

15      „      -  - 

■01 

•008 

013  grain 

/ 1  sample  

\1  the  same,  larger  sample  ... 

18      „      -  - 
15      „      -  - 

•02 

•0084 

•  02  arain 

f  1  sample  

1  1  t.TiP  jiiHrup    Ifiro'PT*  cjflniulp        -         -  - 

^_  JL    l/llO  0<%lll\I/j    l.C«l^CX    oCtlll^-'i'^  • 

18      „      -  - 
11              .  . 

•033 
04 

•02 

'jot  tllCiLll 

/I  sample  -  - 

\  1  the  same,  larger  sample 

8       „      -  - 
8      „      -  - 

•08 
•08 

•05 

0994  grain 

Commercial  brown  glycerine  - 

1 

•74  grain 

Appendix  24. 


N.B. — In  the  case  of  the  samples  bracketed,  the  The  Reiiisch  method  gives  more  nearly  the  correct 

second  sample  was  a  further  quantity  of  the  same  glyce-  figure  than  the  Marsh  method,  and  the  true  figure  is 

line  obtained  for  the  purpose  of  determining  the  always  slightly  greater  than  either, 
quantity  by  an  exact  method. 


B.— Arsenic  in  Gas  Coals,  Gas  Products,  and  Coal  Gas. 


COPY  OF  LETTER  AND  ENCLOSURES  RECEIVED  FROM  MR.  T.  FAIRLEY,  CITY  AND  COUNTY 

ANALYST,  OF  LEEDS. 


17,  East  Parade, 
Leeds, 
22nd  June,  1903. 
Dear  Dr.  Buchanan, — I  enclose  tabulated  numbers 
relating  to  analyses  of  coals  and  their  gas  products  for 
Arsenic. 


In  no  case  have  we  been  able  to  find  arsenic  in  coai 
gas^ — though  the  tests  applied  would  have  detected 
0-00002  or  1/50,000  grain  per  cubic  foot. 

Should  you  require  the  full  analyses  of  these  s;.ts 
coals  they  are  at  your  disposal.     Yours  faithfully, 

T.  Fairlby. 
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Analysis  of  Yorkshire  Gas  Coals — continuta.  Appem 


Arsenic  in  Grains  per  lb.  of  Coal. 


Coal. 

Coke. 

Licpior. 

Tar. 

Absorbed  in 
Lime  Purifiers 
(by  (lilierence). 

Coal  No.  1  - 

- 

0  036 

0-0230 

0  0060 

0-0070 

None. 

( 'oal  No.  2  - 

0-012 

0-0045 

0-0015 

0-0035 

0  0025 

Coal  No.  3  - 

0-015 

0-0058 

0-0C22 

0-(X)27 

0-0043 

Coal  No.  4  ■ 

0-140 

0-0720 

0-0050 

0  0140 

0-0490 

Coal  No.  5  - 

0-003 

U0017 

0-(X)02 

0-0002 

0  0009 

Average 

0-041 

0-0211 

0-0029 

0  0055 
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REPORT  BY  DR.  G.  McGOWAN  ON  EXAMINATION  FOR  ARSENIC  OF  VARIOUS  SUBSTANCES 
SENT  TO  HIM  IN  CONNECTION  WITH  MR.  H.  HAMMOND  SMITH'S  INQUIRY. 


The  results  of  the  examination  for  arsenic  of  the 
various  food  and  other  substances  submitted  to  me  in 
connection  with  Mr.  Hammond  Smith's  inquiry  are 
set  out  in  the  accompanying  Tables  I.  to  III.  The  sub- 
stances in  question  were  of  widely  different  nature  and 
a  variety  of  methods  of  treatment,  preliminary  to  esti- 
mation of  arsenic  by  the  Marsh  Berzelius  test,  had 
to  be  adopted  accordingly.  The  tables  indicate  in  the 
case  of  each  substance  the  procedure  adopted,  and  also 
show  the  basis  on  which  the  quantity  of  arsenic  in  the 
substance  was  calculated  from  the  mirror  or  mirrors 
read.  A  full  account  of  the  various  methods  employed 
appears  in  the  paper  by  Mr.  R.  S.  Finlow  B.Sc,  and 
myself,  which  is  separately  printed  as  Appendix  22 
above.      Here  I  would  only  add  that  the  analytical 


work  in  connection  with  the  substances  recorded  in 
these  tables,  as  also  in  connection  with  the  foods  and 
other  specimens  submitted  to  me  by  the  Commission 
m  connection  with  the  beri-beri  iiaquiry  (Appendix  31, 
Tables  IV.  to  VI.)  and  the  enamelled  cooking  utensils 
inquiry  (Appendix  29),  was  carried  out  in  my  laboratory 
almost  entirely  by  Mr.  Finlow,  to  whom  I  would 
e.xjjress  my  great  indebtedness,  both  for  the  care  and 
thoroughness  with  which  he  has  cairied  this  through 
and  for  introducing  modifications  and  improvements  in 
the  methods  as  the  investigations  progressed. 

GEORGE  MoGOWAN. 

Ealing,  August,  1903. 


Table     I.— Miscellaneous  Food  Substances. 

Table    II.— Specimens  received  in  connection  with  Experiments  on  (a)  Goose- 
berries and  (b)  Fowls. 

Table  III.— Miscellaneous  Substances  other  than  Foods. 
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COPIES  OF  LETTERS  FROM  MR.  J.  N.  BEACH,  SECRETARY  TO  THE  M  \LT1NE  COMPANY 

[See  Q.  11,496). 


Dear  Sir, 


S,  Delahay  Street, 
Westminster,  S.W., 

6th  November,  190-2. 


I  am  directed  by  Lord  Kelvin  to  inform  you  that 
this  Commission  wish  to  obtain  information  as  to  the 
hability  of  malt  made  in  America  and  used  for  maltine 
and  similar  foods  to  contain  arsenic,  and  as  to  the  pre- 
cautions against  arsenic  which  may  be  taken  by  manu- 
facturers of  these  foods  in  America. 

Mr.  Hammond  Smith  informs  the  Commission  that 
he  brought  this  matter  to  your  notice  last  year,  and 
that  no  doubt  you  would  now  be  in  a  position  to  give 
the  Commission  tlie  information  they  desire. 

Accordingly  I  am  directed  to  request  tiiat  you  will  be 
so  good  as  to  attend  at  their  next  meeting  on  Friday, 
21st  instant,  at  11.45  a.m.  for  the  purpose  of  giving 
them  brief  evidence  on  the  matter. 

I  should  add  that  the  Commission  do  not  propose  in 
connection  with  this  branch  of  their  inquiry  to  admit 
Press  reporters. 

I  am,  dear  Sir, 

Yours  faithfully. 


Iff 


J.  N.  Beach,  Esa. 


(Signed)      G.  S.  Buchanan, 

Secretary  to  Commission. 


:  24  and  25,  Hart  Street, 

Bloomsbury,  W.C., 
Dear  Sir,  10th  November,  1902. 

1  have  duly  received  your  letter  of  the  6th  instant. 
I  remember  Mr.  Hammond  Smith  calhng  upon  me,  and 
he  asked  me  to  obtain  from  our  friends  in  America,  who 
manufacture  a  preparation  called  "  Liquid  Peptonoids," 
a  statement  as  to  the  acid  they  use  in  their  manufactur- 
ing process.  Our  friends  wrote  us,  under  date  February 
13th,  1902,  as  follows  :— 

"  Inasmuch  as  we  use  only  chemically  pure 
hydrochloric  acid,  in  the  preparation  of  the  pep- 
tones, the  presence  of  arsenic  is  out  of  the  question." 

With  reference  to  maltine,  and  the  precautions 
adopted  against  contamination  by  arsenic,  in  the  pre- 
paration of  maltine  in  America,  my  recollection  is  that 
we  only  discussed  this  generally,  and  I  stated  that  I  did 
not  see  how  it  was  possible  for  this  preparation  to  con- 
tain arsenic.  I  did  not  write  to  the  Chemist  of  the 
Maltine  Company  on  the  matter.  I  have,  however,  by 
last  mail  mentioned  your  letter,  and  requested  full 
particulars  on  the  subject,  and  I  think  it  would  be  well 
to  postpone  my  call,  until  I  have  received  an  answer 
from  our  works.  ]f  you  have  any  special  points  on 
which  you  want  information,  perhaps  you  will  be  good 
enougli  to  communicate  these,  and  I  will  then  submit 
them  to  the  other  side. 

Yours  very  truly, 

J.  N.  Beach. 

The  Secretary, 

The  Royal  Commission  on  Arsenical  Poisoning. 


8,  Delahay  Street,  S.W. 
Dear  Sir,  12th  November,  1902. 

With  reference  to  your  letter,  November  lO  i.  I 
will  inform  the  Commission  at  their  forthcoming  meeting 
that  you  are  not  at  the  moment  prepared  ^ith  informa- 
tion hkely  to  be  of  service  to  their  inquiry.  As,  how- 
ever, they  have  decided  that  some  evidence  concerning 
maltine  manufacture  in  America  is  desirable,  they  would 


be  obliged  if,  as  you  suggest,  you  would  obtain  informa- 
tion as  to  liabihty  of  malt  made  in  America  and  used  for 
maltine  to  contain  arsenic  ;  and  also  as  to  the  precau- 
tions regarding  arsenic  wliich  are  taken  by  maltine 
manufacturers. 

I  may  add  that  with  regard  to  the  hydrochloric  acid 
used  in  "  Liquid  Peptonoids,"  &c..  the  Commission 
has  received  a  considerable  amount  of  evidence  which 
shows  that  hydrochloric  acid  sold  as  pure  may  neverthe- 
less contain  notable  amounts  of  arsenic,  and  I  think  it 
would  be  valuable  to  the  Commission  if  you  enabled  Mr. 
Hammond  Smith  to  state  in  somewhat  greater  detail  in 
his  report  whether  it  is  the  custom  of  the  manufacturers 
of  these  peptones  to  systematically  test  the  acid  for 
arsenic  themselves,  or  what  other  steps  are  taken  to 
secure  its  purity  as  regards  arsenic. 

I  am. 

Yours  faithfully, 

G.  S.  Buchanan, 
Secretary  to  the  Commission. 

J.  N.  Beach,  Esq. 


24  and  25,  Hart  Street, 
Bloomsbury,  W.C., 
Dear  Sir,  I9th  November,  1902. 

I  duly  received  your  favour  of  the  12th  instant, 
and  I  have  written  to  our  friends  in  America  for  the 
information  you  desire,  and  will  submit  this  to  you 
when  it  comes  to  hand. 

Yours  truly, 

J.  N.  Beach. 

'!'he  Secretary, 

The  Royal  Commission  on  Arsenical  Poisoning. 


Dear  Sir, 


24  and  25  Hart  Street, 
Bloomsbury,  W.C., 

24th  December,  1902. 


Referring  to  our  letter  of  November  19th,  our 
friends  in  Brooklyn  write  with  reference  to  malt  under 
date  December  9th  as  follows  : — 

"  The  hability  of  malt  to  arsenic  contamination 
is  very,  very  remote.  Neither  our  maltsters  nor  our 
chemist  can  conceive  how  such  contamination  could 
occur.  The  extreme  care  and  cleanhness  which  are 
observed  both  in  the  malting  process  and  in  that  of 
the  manufacture  of  maltine  preclude  contamination 
of  any  kind." 

With  reference  to  the  Liquid  Peptonoids,  the  Arhng- 
ton  Chemical  Company  write  us  under  date  2nd  instant  : 

"  Replying  to  yours  of  the  14th  ultimo,  in  regard 
to  the  possibility  of  the  presence  of  arsenic  in  the 
hydrochloric  acid  used  in  connection  with  Liquid 
Peptonoids,  we  will  say  that  from  every  lot  of  this 
acid  purchased  by  us  we  take  a  sample  and  submit 
same  to  tests  for  arsenic  or  other  impurities,  and 
if  there  is  an}'  question  as  to.  the  presence  of  this 
substance  we  discard  the  lot.    It  is,  therefore,  quite 
impossible  that  there  should  be  any  contamination 
of  Liquid  Peptonoids  with  arsenic." 
You  might  commimicate  this  information  to  the 
Commission  ;  I  coidd  not  add  anything  to  these  state- 
ments if  I  appeared  personally. 

I  am. 

Yours  respectfully, 

J.  N.  Beach. 

The  Secretary, 

The  Roval  Commission  on  Arsenical  Poisoning. 
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LETTER  FROM  MR.  OTTO  IIEHNER  ON  ARSENICAL  CONTAMINATION  OF  CERTAIN  FOODS 
THROUGH  THE  USE  OF  COLOURING  MATTERS  (MINERAL  AND  OTHER). 


The  Laboratory,  11,  Billiter 

Square,  E.C.,  London. 
.June  26th,  1903. 

Dear  Sir, 

WTien  I  had  the  honour,  some  time  ago,  to  give 
evidence  before  the  Royal  Commission  on  Arsenical 
Poisoning,  I  drew  attention  to  the  fact  that  oxide  of  iron 
was  frequently  vised  as  a  colouring  substance  of  articles 
of  food,  and  that  commercial  oxide  was  almost  invariably 
strongly  arsenical.  I  had,  however,  at  that  time  not 
been  able  to  trace  any  arsenic  in  any  articles  of  food  thus 
coloiu-ed,  partly  owing  to  tiie  comparatively  small  quantity 
of  oxide  used  in  most  cases,  and  partly  to  the  then  difficulty 
of  dealing  with  articles  of  food  analytically,  the  huge 
relative  amounts  of  organic  matter  rendering  direct  testing 
almost  impossible.  The  process  of  destroying  the  organic 
matter  by  means  of  nitric  and  sulphuric  acids  and  ex- 
tracting the  carbon  with  water,  recommended  by  the  Joint 
Committee  of  the  Societies  of  Chemical  Industry  and 
Public  Analysts,  is  so  easy  to  carry  out,  and  gives  within 
a  very  short  time  trustworthy  results,  that  I  have  now 
examined  a  number  of  food  samples  in  which  I  had  found 
added  iron  oxide.  The  results  of  my  tests — that  is  to  say, 
the  tubes  containing  tlie  arsenic-mirrors — I  now  beg  to 
submit,  tlirough  you,  to  the  Members  of  the  Royal  Com- 
mission. They  show  clearly  tliat  whenever  oxide  of  iron 
is  used  as  a  colour,  arsenic  can  be  traced  in  the  food  thus 
contaminated. 

Card  I.  holds  four  mirrors  consecutively  obtained  from 
the  solution  yielded  (after  acid  treatment)  by  10  grammes 
of  certain  sweets,  of  which  1  also  enclose  a  sample.  The 
arsenic  is  contained  only  in  the  chocolate-coloured  portion 
of  the  sweets,  the  colour  being  mainly  iron  oxide,  while 
the  pink  portion  is  quite  free  from  arsenic,  as  shown  by 
the  tubes  on  card  No.  II.  I  may  say  that  these  sweets 
were  submitted  to  me  in  my  capacity  as  Public  Analyst 
for  the  Isle  of  Wight,  and  that  I  have  declared  them  to 
be  arsenical.  Wliether  proceedings  against  the  vendors 
are  being  taken  I  cannot  at  the  time  of  writing  state. 
I  estimate  the  sweets  to  contain  approximately  -028  grain 
of  arsenic  per  lb. 

Card  III.  holds  tubes  obtained  from  chocolate  powder 
lately  largely  sold  in  London  at  a  very  cheap  price.  The 


firm  selling  the  same  immediately  withdrew  it  from  the 
market  on  being  informed  by  me  of  the  impurity.  I 
estimate  the  chocolate  powder  to  contain  approximately 
between  ■04  and  '05  grain  of  arsenic  per  lb.  They  sub- 
mitted to  me  samples  of  the  iron  oxide,  which  were 
immensely  arsenical. 

Cards  IV.,  Y.,  and  Yl.  hold  tubes  showing  the  arsenic 
in  some  brands  of  bloater-paste  and  anchovy-paste, 
purchased  by  me  in  the  open  market.  The  arsenic  in 
the.se  samples  is  obviously  to  be  ea.sily  detected  by  the 
method  employed. 

Although  arsenic  is  no  longer  used  in  the  manufacture 
of  aniline  colours,  yet  some  aniline  coloiu-s  largely  used 
in  the  manufacture  of  sweets  and  jams  are  strongly 
arsenical,  probably  from  the  use  of  arsenical  sulphuric 
acid.  Such  colours,  when  tested  without  destruction  of 
the  organic  matter,  give  no  arsenic  reaction,  but  readily 
do  so  after  heating  with  nitric  and  sulphuric  acids. 
Evidently  the  arsenic  is  present  in  organic  combination, 
not  as  "ionic"  arsenic.  Cards  VII.  and  VIII.  show  the 
arsenic  contents  of  stated  quantities  of  colour. 

Lastly,  Card  IX.  .shows  the  arsenic  from  different 
samples  of  paper  shavings,  used  to  pack  cakes  and  other 
similar  goods. 

Although  it  is  probable  that  arsenic  when  combined 
with  iron  oxide  will  exert  less  action,  if  any,  upon  the 
organism  than  the  arsenious  acid,  it  appears  to  me  to 
be  a  matter  of  gra\'e  public  danger,  imperilling  possibly 
the  freedom  or  lives  of  innocent  per.sons,  to  permit  even 
wliat  may  be  assumed  to  be  physiologically  inert  arsenic 
to  be  present  in  food-materials.  The  evidence  I  am 
submitting  herewith  shows  clearly  that  through  even 
the  small  proportion  of  colouring  matter  used  very 
heavy  traces  of  arsenic  can  be  conveyed  into  food. 

I  have  the  honour  to  remain, 

Yours  very  faithfully, 

Otto  Hehner. 

Dr.  G.  S.  Buchanan, 

8,  Delahay  Street,  Westminster,  S.W. 

P.S. — If  the  Royal  Commission  desire  to  see  me  on  the 
matter,  I  am,  of  course,  at  their  entire  disposal. 
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POSSIBLE  ADDITION  OF  MINERAL  ACID  TO  WHISKY  AND  GIN. 


I.  Dk.  McGowan's  Report  on  Examination  of  Samples  of  Whisky  and  Gin  obtained  from  Twelve 

Public-houses  in  the  East  End  of  London. 


At  the  end  of  November,  1902,  Mr.  Swinson,  Inspector 
cf  the  London  County  Council,  obtained  samples  of 
cheap  whisky  and  gin  from  twelve  public-houses  in 
poor  neighboiu'hoods  in  Poplar,  Wapping,  Shadwell, 


and  St.  George's  in  the  East.  In  each  instance  he  sent 
a  labouring  man  into  the  public-house  to  purchase  the 
sample.  Dr.  McGowan's  report  on  these  samples  is  as 
follows  : — 


Results  of  Examination  of  Spirits  for  Mineral  Acid. 


These  were  received  from  Dr.  Buchanan  on  February  5th,  1908. 


Date  of 

Acidity  calculated 
as  Acetic  acid. 

Collaction. 

Description  of  Sample. 

Chloride. 

Sulphate. 

(1.) 

Grains 

per  gall. 

(2) 
Per  cent. 

No.  1.  Nov.  31st,  1902 

Whisky  from  "The  Old  Star,"  Watts  Street, 
Old  Gravel  Lane,  Wapping. 

Faint  trace 

None. 



No.  2. 

Whisky  from  "The  Red  Lion,"  Old  Gravel 
Lane,  Wapping. 

Faint  trace 

Faint  trace. 

No.  3. 

Gin  from  "  The  Biincli  of  Grapes,"  St.  George 
Stre(!t,  Wapping. 

None  - 

None  - 

3-75 

0054 

No.  4. 

Whisky  from  "  The  Royal  Crown,"  St.  George 
Street,  Wapping. 

Faint  trace 

Trace 

2-81 

0-040 

No.  5.  „ 

Gin  from  "  The  Albion,"  High  Street,  Shad- 
well. 

Trace 

2-35 

0034 

No.  6. 

Whisky  from  "The  Duke  of  York,"  High 
Street,  Sliadwell. 

None  - 

None  - 

1-88 

0-027 

No.  7.  Nov.  27th,  1902 

Whisky  from  "  The  Queen's  Head,"  High 
Street,  Poplar. 

None  - 

None. 

No.  8. 

Gin  from  "  The  East  India  Arms,"  High  Street, 
Poplar. 

Trace 

1-65 

0-024 

No.  9. 

Whisky  from  "  The  Old  Commodore,"  High 
Street,  Poplar. 

Trace 

None. 

No.  10. 

Gin  from  "  St.  Leonard's  Distillery,"  P.H.,  St. 
Leonard's  Road,  Poplar. 

Trace 

2-62 

0'037 

No.  11.  Dec.  4th,  1902 

Whisky  from  "Tlie  Jolly  Sailors,"  St.  George 
Street,  E. 

Very  faint 
trace. 

None  - 

3-75 

0-054 

No.  12.  „ 

Whisky  from  "  The  Red  Lion,  '  St.  George 
Street,  E. 

Faint  trace 

Heavy  trace 

2-35 

0-034 

Note. — The  above  estimations  were  done  by  Mr.  Eric  H.  Richards,  B.Sc. 

George  McGowan. 


Ealing,  March  9th,  1903. 

Methods. 

Qualitative  Tests  for  Sulphuric  and  Hydrochloric  Acids. 
— The  samples  were  first  tested  qualitatively  for  sulphuric 
acid  and  hydrochloric  acid,  either  combined  or  free.  In 
t-esting  for  sulphate,  5  cc.  (approx.)  of  the  spirit  were 
diluted  to  about  25  cc.  with  water  and  1  cc.  of  a  10 
per  cent,  barium  chloride  solution  was  added.  The  liquid 
was  boUed  and  any  precipitate  or  turbidity  noted.  In 
no  case  was  there  more  than  a  distinct  turbidity,  this  indi- 
cating that  if  any  sulphate  was  present,  it  was  in  very 
small  amount  only. 

In  testing  for  chloride  with  silver  nitrate  solution, 
the  organic  matter  present  in  the  samples  of  gin  was 
found  to  reduce  the  silver  salt  and  thus  to  interfere 
with  the  test.  In  order,  therefore,  to  make  sure  that 
no  free  hydrochloric  acid  was  present  in  these  samples, 


they  were  all  examined  by  the  quantitative  method 
described  below.  The  above  qualitative  tests  do  not, 
of  course,  distinguish  between  free  and  combined  acid, 
but  the  results  showed  that  the  former,  if  present  at  all, 
must  be  so  in  only  minute  and  inappreciable  amount. 
All  the  samples  were  acid  in  reaction  when  tested  with 
phenol -phthalem,  and  this  indicator  was  used  in  deter- 
mining their  acidity  by  titration  with  standard  soda 
solution. 

Detection  and  Quantitative  Estimation  of  Free  Mineral 
Acid. — The  method  employed  to  detect  and  estimate 
free  mineral  acid  quantitatively  was  that  described  by 
0.  Hehner  ("  Analyst,"  1.  105)  for  the  estimation  of 
mineral  acids  in  vinegar.  A  measured  volume  of  the 
spirit,  usuallj  100  cc.  w-as  titrated  with  decinormal 
soda  solution,*    using  phenol -phthalein  as  indicator. 


*  This  solution  was  prepared  by  dissolving  sodium  hydroxide  in  absolute  alcohol,  in  order  to  remove  sodium  carhonate, 
which  remained  xmdissolved, 
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Tho  neutralised  spirit  was  then  evaporated  to  drsTiess 
on  a  water  batli,  preferably  in  a  platinum  basin.  When 
dry,  the  residue  was  gently  ignited,  so  as  to  convert 
any  alkaline  acetates,  tartrates,  etc.,  into  carbonate. 
The  ignited  residue,  after  digesting  with  a  little  water, 
was  then  re-titrated  with  standard  sulphuric  acid.  If 
no  free  mineral  acid  Avas  present  originally  in  the  spirit, 
the  amount  of  standard  acid  now  required  should  be 
exactly  equivalent  to  the  alkali  originally  added.  If, 
on  the  other  hand,  less  acid  than  this  was  required, 
it  followed  that  some  of  the  acid  neutralised  by  the  soda 


must  have  been  muieral  acid,  the  sodium  salt  of  which  Appendix  28. 

was   consequently   not   converted   mto  carbonate  on   

ignition.  It  was  not  thought  worth  while  to  make 
this  quantitative  estimation  with  Nos.  1,  2,  7  and  9, 
seeing  that  they  show'cd  qualitatively  either  no  chloride 
or  sulphate,  or  only  mere  traces  of  these.  No  mineral 
acid  was  found  m  any  of  the  samples  tested  by  the  above 
ignition  process. 

George  McGowan, 

Ealing,  March  9th,  1903. 


II.  Infoemation  supplied  to  the  Commission  by  the  London  County  Council. 


County  HaU,  Spruig  Gardens,  S.W. 
6th  March,  1903. 

Sir, — I  am  directed  to  forward,  for  the  hiforniation  of 
the  Royal  Conmiission  on  Arsenical  Poisoning,  the  enclosed 
statement  showing  the  effect  of  the  replies  received 
from  Metropolitan  Borough  Councils  to  the  letter  which 
I  addressed  to  them  by  direction  of  the  ComicU,  suggesting 
that  samples  of  whisky  and  gin  should  be  analysed  with 
a  view  to  the  detection  of  arsenic.    It  M  ill  be  observed 


that  the  replies  show  that  only  negative  results  have 
been  obtamed. 

I  am  Sir, 

Your  obedient  Servant, 
G.  L.  GOMME, 
Clerk  of  the  Council. 

The  Secretary, 

Royal  Commission  on  Arsenical  Poisoning, 
S,  Delahay  Street, 

Westndnster,  S.W. 


[See  Table  on  (he  following  page  : — 


4576 


2  N  2 


280  ROYAL  COMMISSION  ON  ARSENICAL  POISONING. 


Appendix  28.  EXAMINATION  OF  SAMPLES  OF  SPIRITS  FOR  TRACES  OF  ARSENIC. 


Metropolitan  Borough. 

Number 
of  Samf)les 
Analysed. 

Results  of  Analyses. 

Battersea  -      -      -      -      ^      -  - 

— 

Only  negative  results. 

Bermondsey      .      -      ^      -      -  - 

■— 

Negative  resul  ts. 

Bethnal  Greeli  ------ 

24 

Free  from  any  trace  of  arsenic. 

Camberwell 

— 

No  adulterated  samples  found. 

Finsbury  ------- 

35 

No  arsenic  found. 

Fulham  ------- 

— 

No  result  shown  by  the  analysis. 

Greenwich  ------- 

— 

No  arsenic  found. 

Hackney   -  -  

-- 

No  arsenic  detected. 

Hammersmith  ------ 

27 

No  evidence  of  sulphuric  acid  having  been  used  in 
their  preparation. 

Haiiipstead 

a 
O 

T-T /A  1  l^v/^i'M                                          —           —           —  — 

^frk  pvYflpvtpp  nf  flip  ni'p'spnpp  nf  c;nl iiliiinr'  'af*!/^ 

Negative  results. 

1(  Dvicii'io't"r~wi            --           —           —           —  — 

^pcpQf.ivp  rpsnlt.'i  iTivarifiblv  nKhainpd 

XlC^dtULVC   ICGLLlUo    111  V  rt/l  Id  Ul  'JUUAIllCU. 

Lewisham  ------- 

15 

No  arsenic  detected. 

PflddinftiOn         -        -        -        -  - 

Not  the  slightest  trace  of  arseni(;. 

Poplar       -      -      -             -       -  - 

5 

No  arsenic  found. 

St.  Marylebone  ------ 

Negative  results. 

St.  Pancras        -       .       .  - 

No  traces  of  arsenic. 

Shoreditch 

18 

All  found  to  be  free  from  arsenic. 

Stoke  Newington      -      -  - 

Entirely  negative  results. 

Wandsworth      -   •    -             -       .  - 

Free  from  injurious  ingredients. 

Westminster  

135 
(Spirits  and 
Beer). 

No  arsenic  detected. 

AVoolwich  -      -      -      -  - 

6 

All  free  from  arsenic. 

N  0  replies  have  yet  been  received  from  the  Chelsea,  Lambeth*,  South wark  and  Stepney  Borough  d^ouncils,  and 
the  Deptford  liorough  Council  did  not  see  their  way  to  take  action  in  the  matter. 


*  In  May  1903  the  Clerk  to  the  London  County  Council  forwarded  a  letter  from  Dr.  T.  Priestly  on  the  results  of  exami- 
c.iiion  of  31  samples  of  whisky  taken  in  the  borough  of  Lambeth.     None  of  these  contained  arsenic  or  free  sulphuric  acid. 
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REPORTS  ON  EXAMINATION  OF  ENAMELLED  COOKING  UTENSILS  FOR  ARSENIC. 


Section  I. — General  Accotjnt  and  Summary  of 
Results. 


of  December,  1902,  he  had  supplied  the  Commission  with 

specimens  as  follows  : — ■ 


The  question  of  the  use  of  arsenic  as  an  ingredient  of 
tho  white  enamel  of  saucepans,  dishes,  and  other 
"  hollow  ware  "  was  referred  to  by  Mr.  Hammond  Smitli 
in  Section  IV.  of  his  report  to  the  Commission  (Appen- 
dix  No.  24,  Section  IV.).  In  iiis  evidence  (Q.  11,008- 
11,023)  he  stated  that  inquiries  as  to  the  manufacture  of 
hollow  ware  in  this  country  imlicated  that  the  use  of 
arsenic  in  their  enamelling  had  been  altogether  dis- 
continued in  recent  years.  He  drew  attention,  how- 
ever, to  a  recent  instance  reported  by  Mr.  Albert  Smith, 
analytical  chemist,  of  Highbviry,  and  communicated  to 
the  "  Ironmonger  "  of  August  2,  1902  (p.  185),  where  up 
to  2"03  per  cent,  of  arsenic  was  found  in  the  enamel  of 
certain  cooking  utensils.  Mr.  Albert  Smith  liad  also 
stated  that  he  had  found  that  solutions  of  common  salt 
or  soda  readily  took  up  arsenic  when  boiled  for  a  few 
minutes  in  these  utensils. 

The  Commission  considered  it  advisable  thajt  some 
samples  of  enamelled  cooking  utensils  should  be  col- 
lected and  tested  by  Dr.  McGowan  in  order  to  ascertain 
whether  arsenical  specimens  such  as  those  met  with  by 
Mr.  Albert  Smith  were  common. 


Oollection  of  Samples. 

At  the  date  of  his  evidence  Mr.  Hammond  Smith  hail 
already  obtained,  through  Mr.  Cochrane,  a  retired  irou- 
—.onger,  a  collection  of  enamelled  stewjDans,  frying  pans, 
and  pie-dishes  from  nine  different  sources,  as  follows  :  — 


Manufacturer. 

Series  I.  Dunty  and  Co.,  Humberger  Co. 
,,      II.  Hupfeld  and  Co.,  London. 

HI.  Fearncombe  and  Co.,  Wolverhampton. 
,,      IV.  Wm.  Robinson  and  Co.,  Wolverhampton. 
,,     V.  Orme,  Evans  and  Co.,  Wolverhampton, 
t,      VI.  Charles  J.  Price  and  Sons,  London. 
,,      VII.  Hermann  Wappermahn,  Holstein. 
„     VIII.  W.  A.  Bayliss,  Cardiff. 
,,     IX.  Anglo-American  Co. 

Mr.  Cochrane  stated  that  he  considered  that  the  above 
list  compri.sed  nearly  all  the  principal  manufacturers  of 
enamelled  cooking  utensils  which  are  sold  in  this 
country.  Unfortunately,  Mr.  Albert  Smith  was  unable 
to  give  any  information  which  allowed  the  samples  in 
wliich  arsenic  was  present  to  be  identified  with  any  firm 
of  manufacturers.  Ho  had  purchased  them  in  a  street 
in  Shoreditch  from  an  itinerant  vendor,  and  they  had  no 
distinctive  marks.  He  had  been  informed  that  pro- 
bably they  were  of  Belgian  make,  but  this  was  only 
surmise. 

It  seemed  advisable,  therefore,  to  add  to  the  above 
series  samples  of  cheap  enamelled  hollow-ware,  of 
foreign  origin,  taken  from  small  shops  or  street  baiTows. 
Mr.  Shirley  Murphy,  Medical  Officer  of  Health  of  the 
London  County  Council,  kindly  gave  his  assistance  in 
the  matter,  and  Mr.  Swinson,  one  of  the  Council's 
inspectors,  puiphased  such  samples  for  the  Commission. 
Mr.  Swinson,  in  additi<mi,  made  careful  inquiries,  and 
ascertained  in  several  instances  the  place  of  manu- 
factura  of  the  specimen)}  purchased.    At  the  beginning 


Series. 


X. 

XL 

XII. 
XIII. 

XIV. 
XV. 

XVI. 

XVI] . 

XVIII. 
XIX. 


Date  of 
Purchase, 
1902. 


Vendor. 


18  Nov. 
21  Nov. 

20  Nov. 
20  Nov. 

27  Nov. 
29  Nov, 
4  Dec. 

4  Dec. 

4  Dec. 
4  Dec. 


M.  B.,  Com- 
mercial Road. 

Bought  in 
Wentworth 
Street. 

K.  W.,  Soho  - 
-  Ditto 


S.  S.,  Earl's 
Court. 

L.  M.,  Shore- 
ditch. 

G.  C,  Spital- 
fields. 

H.  K.,  White 
chapel. 

? 


Origin  of  Ware 
if  traced. 


German  Enamel 
Ware  Company. 

Said  to  be  "  Ger- 
man ware,"  Imt 
origin  unknown. 

German  ware 
(taken  from  crate). 

Belgian  ware,  from 
St.  Servair  (taken 
from  crate). 

Birminghaui  waie. 

Belgian  ware. 

Said  to  be  German, 
but  origin  un- 
knowHi 

-  Ditto. 

?  Belgian  ware 
?  German  ware. 


In  ti'ansmitting  these  samples,  Mr.  Swinson  sent  the 
following  note  :  — 

"  31,  Whitehall  Gardens, 
"  Gunnersbury,  W. 
"  12th  January,  1903. 

"Dear  Sir, 

"  In  connection  with  the  samples  of  enamel  ware 
obtained  by  me,  the  followng  particulars  uia,y  be  of 
interest  to  you. 

"  The  cheapest  ware  sold  in  London  is  apparently 
that  of  German  origin,  and  it  is  ware  of  this  make 
which  forms  the  principal  stock-in-trade  of  street- 
hawkers,  the  majority  of  whom  are  found  in  East 
London. 

"  These  hawkers  also  have  a  quantity  of  Belgian 
ware  of  the  quality  known  as  '  Thirds,'  as  well  as 
ware  which,  owing  to  being  damaged,  is  unsaleable 
in  better  class  neighbourhoods. 

"  The  larger  portion  of  the  ware  sold  in  good  class 
shops  is  of  Belgian  make,  of  the  quality  known  as 
'  Firsts'  and  'Seconds.'  Most  shops  of  this 
description  also  stock  ware  of  English  manufacture. 

"The  difl'erence  in  the  quality  of  'Firsts,'  'Seconds, 
and  '  Thirds  '  is  due  to  the  number  of  coats  rif 
enamel  placed  upon  the  utensils.  '  Thirds  '  are  40 
per  cent,  to  50  per  cent,  cheaper  than  '  Firsts.' 

"  Ware  of  English  manufacture  is  approximately 
12^  to  20  per  cent,  dearer  than  Belgian  ware  of  the 
quality  knowni  as  'Firsts.' 

"  It  would  appear  to  be  impossible  to  distinguish 
between  ware  of  Belgian  and  German  manufacture, 
on  which  point  the  opinion  of  dealers,  both  whole- 
sale and  retail,  is  unanimous. 

"  This  difficulty  does  not  arise  in  connection  with 
ware  of  English  manufacture,  as  owing  to  its 
superior  finish  the  latter  is  easily  recognisable. 

"  The  above-mentioned  information  was  derived 
from  various  wholesale  and  retail  hardware  dealers, 
and  I  believe  it  can  be  relied  on. 

"  Yours  obediently, 
(Signed)        "  E.  Thomas  .Swinr^OK." 

H.  Hammond  Smith,  Esq. 
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Mr.  Swinson  usually  took  more  than  cue  article  in 
each  series,  and  the  total  collection  comprised  a  large 
number  of  saucepans,  frying-pans,  pie-dishes,  jugs  and 
kettles.  Series  XIV.  consisted  of  only  one  sample — an 
enamelled  double  saucepan  used  for  sterilising  milk  for 
infants. 

The  whole  of  the  utensils  of  Series  I.  to  XIX.  were 
sent  to  Dr.  McGowan,  it  being  arr;mged  that  examina- 
tion for  arsenic  would  in  the  first  instance  be  restricted 
to  one  or  two  specimens,  preferably  saucepans,  in  each 
series ;  if  solutions  boiled  in  any  one  saucepan  showed 
notable  amounts  of  arsenic  then  the  other  specimens  of 
that  series  were  to  be  tested. 


than  a  trace  of  arsenic  so  small  as  to  be  almost  incapable 
of  estimation.  In  no  instance  would  the  proportion  of 
arsenic  extracted  represent  more  than  "005  per  million, 
calculated  approximately  on  the  original  volume  of 
liquid  taken.  It  was  safe  to  conclude  from  these  results 
that  arsenic  liad  not  been  purposely  added  as  an  in- 
gredient of  the  enamel  in  anj-  of  the  specimens  examined. 
There  was  nothing  to  suggest  that  examination  of  all 
the  sj)ecimens  in  any  one  series  was  sj)ecially  called  for, 
and  accordingly  the  surplus  samples  obtained  have  not 
been  tested.  G.  S.  B. 

June,  1903. 


Solubility  of  Arsenic  when  an  Ingredient  uf  Enamel. 

Before  proceeding  on  this  work,  however,  Dr.  McGowan 
considered  it  desirable  to  ascertain  whether  a  saucepan 
with  arsenic  in  its  enamel  will  yield  a  material  quantity 
of  arsenic  when  boiled  with  plain  water,  or  whether  for 
the  purpose  required  it  would  be  more  satisfactory  to  use 
a  boiling  solution  of  common  salt,  or  a  boiling  solution 
made  alkaline  by  carbonate  of  soda.  For  this  pur- 
pose Mr.  Hammond  Smith  communicated  with  a 
firm  in  the  Midlands,  who,  after  study  of  the  analyses 
made  by  Mr.  Albert  Smith,  kindly  undertook  to  pre- 
pare ext)erimental  saucepans  of  the  kind  required. 
They  made  four  saucepans,  A',  A^,  B,,  and  Bg,  as 
follows  :  — 

In  A'  and  A-  the  enamel  consisted  of  a  ground  glass  to 
which  lead  carbonate  and  arsenic  were  added  in  the 
mill  as  follows  :  — 

Aniiydrous  plumbic  carbonate,  5  lbs. 

Arsenious  anhydride,  6  ozs. 

To  a  25  lb.  charge  of  the  glass. 

In  B|  and  Bg  the  enamel  consisted  of  a  similar  glass, 
to  which  were  added  in  the  mill :  — 

Anhydrous  plumbic  carbonate,  5  lbs. 
Arsenious  anhydride,  8  ozs. 
Magnesic  carbonate,  4  ozs. 
To  a  25  lb.  charge  of  the  glass. 

Each  saucepan  had  two  coats  of  arsenical  enamel  laid 
on  a  first  coat  which  contained  no  arsenic.  Each  was  a 
six  pint  saucepan,  and  the  weight  of  the  arsenical 
enamel  used  was  roughly  estimated  at  6  ozs.  in  each 
case. 

The  results  of  testing  solutions  boiled  in  these  sauce- 
pans are  reported  in  Section  II.  below.  It  was  found 
that  a  considerable  quantity  of  arsenic  was  extracted 
from  the  enamel  by  boiling  with  London  tap  water,  and 
still  miore  by  boiiinig  with  soft,  glass-distilled,  water. 
After  such  boiling  the  quantity  of  additional  arsenic 
which  was  extracted  by  a  further  boihng  with  a  saline  or 
slightly  alkaline  solution  was  relatively  small.  Taking 
the  highest  result,  the  amount  of  arsenic  extracted  from 
saucepan  A',  namely,  l-14th  grain,  was  obtained  by  a 
single  boiling  with  distilled  water.  It  seemed  sufficient, 
therefore,  in  the  first  instance  to  (boil  glass  distilled 
water  in  each  of  the  purchased  specimens  which  were  to 
be  examined.  If  arsenic  was  detected  in  noteworthy 
amount  in  any  particular  instance,  further  experiments 
could  be  made  with  saline  and  alkaline  solutions. 

Examination  of  Series  of  Enamelled  Cooking  Pots  I. 
to  XIX. 

The  results  of  examination  in  this  way  of  specimens 
of  hollow  ware  from  Series  I.  to  XIX.  are  given  by  Dr. 
]\IoGowan  in  Section  III.  Prolonged  boiling  with  glass- 
distilled  water  did  not  in  any  instance  extract  more 


Section  II. — ^Repobt  by  Dr  G.  McGowan  on  the  Ex- 
amination or  'Solutions  Boiled  in  Specially  Made 
Saucepans,  the  Enamel  oi'  ■which  Contained 
Aksenic  as  an  Ingredient. 

The  four  saucepans  in  question  were  received  in 
December,  1902.  Their  origin  and  composition  have 
been  described  in  Section  I.  Their  cap'acity  in  each 
instance  was  about  six  pints  or  3^  litres.  As  filled  up 
with  water  to  be  boiled,  they  contained  something  like 
five  pints,  or  2f  litres. 

The  method  followed  was  to  fill  the  pot  nearly  full 
with  either  glass-distilled  water  or  other  liquid,  and  to 
boil  vigorously  at  first^  and  then  more  gently  as  the 
volume  of  liquid  became  smaller.  The  boiling  down 
usually  required  from  four  to  five  hours.  When  the 
volume  had  been  reduced  to  about  300  c.c.  or  so,  the 
liquid  was  transferred  to  a  basin  of  Berlin  ijorcelain, 
evaporated  down  to  a  small  bulk  and  made  up  to  100  c.c. 
A  suitable  portion  was  then  Marshed  with  hydrochloric 
acid  (hydrochloric  acid  standards  being  used). 

The  residual  solutions  were  always  more  or  less  tur- 
bid', especially,  of  course,  when  tap  water  was  used.  In 
every  case  there  was  a  small  quantity  of  sediment 
which  could  not  be  washed  out  of  the  saucepans,  and 
which  it  was  not  considered  advisable  to  rub  off,  for  fear 
of  detaching  other  matter  at  the  same  time. 

The  saucepans  were  cleaned  between  two  operations 
by  running  some  water  into  them  and  rubbing  witli  an 
ordinary  saucepan  brush. 

It  will  be  seen  that  the  above  conditions  of  experiment 
were  not  actually  the  same  as  those  which  obtain  in 
cooking  (the  saucepans  having  no  lids).  Less  surface 
was  exposed  to  the  water  in  the  experiment,  because 
the  volume  of  the  liquid  gradually  diminished  ;  but, 
on  the  other  hand,  the  long  time  during  which  boiling 
procedbd  would  tend  to  equalise  this. 

The  results  obtained  are  shown  in  Table  I.  below. 


Section  III. — Report  by  Dr.  McGowan  on  Examina- 
tion FOR  Arsenic  of  Enamelled  Cooking  Utensils 
(Series  I.  to  XIX.)  Obtained  from  Various  Sources. 

The  method  of  examination  here  again  consisted 
in  each  instance  in  boiling  down  giass-distilled  water 
from  one  hour  to  four  hours,  according  to  the  size 
and  shape  of  the  vessel,  and  Marshing  as  described  in 
the  last  section. 

The  results  obtained  are  shown  in  Table  II.  below. 

June,  1903.  G.  McGoWAN. 
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REPORTS  ON  MAI.TING  ANTHRACITE. 


REPORTS  ON  INVESTIGATION'S  MADE  FOR  THE  COMMISSION  ON  MALTING  ANTHRACITE, 
AND  "  IMPURITIES  "  IN  ANTHRACITE  SEAMS,  IN  THEIR  RELATION  TO  ARSENIC. 


The  Reports  on  this  subject  are  arranged  in  parts  as 
follows  : — 

L  Account  of  Imiuiry  and  Summary  of  Results. 

IL  Notes  by  Mr.  H.  Hammond  Smith  on  inquiries  as 
to  anthracite  used  at  certain  maltings  visited  by  him  in 
August,  1901. 

III.  Notes  l)y  Mr.  A.  Strahan,  F.R.S.,  District  Geologist 
of  H.M.  Geological  Survey,  on  visits  made  by  him  to 
certain  anthracite  collieries  in  South  Wales  which  supply 
maltsters,  and  recommendations  as  to  samples  which 
iiould  be  collected  for  analysis. 

W.  Report  by  Mr.  S.  Warren  Price,  Lectui'er  on 
Mining  Engineering  at  T''niversity  College,  Cardiff,  on 


his  collection  of  specimens  for  the  Commission  at  these 
antliracite  collieries  in  South  Wales,  together  with  notes 
on  obser\  ations  made  by  him  in  course  of  sampling  in 
the  mines. 

\'.  Report  by  Dr.  G.  McGowan  on  the  results  of  exami- 
nation for  arsenic  of  the  specimens  obtained  by  Mr. 
Price  at  anthracite  collieries  in  South  Wales,  and  also  on 
a  few  other  samples  of  malting  fuel. 

N.B. — \  memorandum  by  Dr.  !\IcGo\\an  and  Mr. 
R.  B.  Floris  on  the  methods  adopted  in  estimating 
arsenic  in  fuel  samples  appears  in  a  separate  Appendix 
No.  2.3. 

VI.  Account  of  two  experiments  at  Newark  maltingg. 


PART  I.— ACCOUNT  OF  INQUIRY  AND  SF.MMARY  OF  RESULTS. 


ACCOUNT  OF  INQUIRY. 

At  the  outset  of  the  inquiry  it  was  desired  to  obtain 
iiiforcuation  as  to  the  collieries  which  supplied  some 
r(^p^■isentative  maltsters,  and  as  to  the  custom  of  maltsters 
in  s.:.lecting  and  ordering  their  fuel. 


.Mr.  Hammond  Smith's  Notes. 

JiL  these  notes  {No.  II.,  below)  Mr.  Hammond  Smith 
reports  on  visits  made  in  .'Vugust,  1901,  to  four  large 
maltirig  firms  at  Newark,  Burton,  SaM'bridgeworth  and 
Sniethwick  respectively.  All  these firmshadused  anthracite 
exclusively  since  attention  was  directed  to  the  liability 
of  tnalt  to  contain  arsenic  ;  two  had  formerly  used  coke. 
Th-!ir  anthracite  was  obtained  du-ectly  or  through  agents 
from  nine  collieries  altogether,  eight  of  which  were  identi- 
fieii  by  Mr.  Smith.  He  gives  notes  of  the  considerations 
(kieafctng  power,  "flavouring"  properties,  etc.)  which 
appeared  to  influence  the  maltsters  in  the  selecticn  of 
particular  collieries.  All  anthracite  supplied  was  imder- 
atood  to  be  hand-picked  at  tlie  colliery  in  order  to  remo\  c 
impurities,  but  impure  coal  and  pyrites  were  sometimes 
met  with  in  the  fuel  deUvered.  Two  maltsters  had  caused 
gome  analyses  of  anthracite  for  arsenic  to  be  made,  but 
there  had  been  no  qviestion  at  any  of  the  maltings  of 
purdiasing  anthracite  vmder  guarantee  as  to  arsenic.  No 
weight  was  attached  by  the  maltsters  to  copies  of  analyses 
wtuch  they  received  from  colliery  companies  showmg 
that  anthracite  samples  had  been  found  free  from  arsenic. 


Me.  Stkahan's  Notes. 

I'oUowing  on  conmumications  between  the  Commission 
and  the  Geological  Survey,  Mr.  A.  Strahan,  District 
■Geologist  ol  the  Survey,  arranged  to  make  inquiries  in 


the  dux'Ctions  desired  by  the  Conuuission  at  a  series  of 
anthracite  collieries  in  South  Wales. 

The  collieries  which  Mr.  Strahan  selected  U  v  inquiry 
were  the  eight  which  Air.  Hammond  Smitli  had  ascer- 
tained to  supply  the  malting  firms  visited,  and  three 
others  which  Mr.  Strahan  afterwards  ascertamed  to 
supply  malting  anthracite.  In  one  case  the  manager  of 
the  colliery,  wlio  had  heard  that  inquiries  were  in  pro- 
gress, requested  that  his  colliery  should  be  visited.  In 
other  instances  the  secretary  or  manager  of  each  colliery 
was  advised  of  Mr.  Strahan 's  proposed  visit,  and  in  every 
case  facilities  for  the  inquiry  were  readily  afforded. 

The  great  bulk  of  the  anthracite  used  by  English  malt- 
sters is  derived  from  a  limited  portion  of  the  South  Wales 
coalfield,  a  strip  of  co'uitry  some  25  miles  by  4,  which 
Mr.  Strahan  describes.  Ten  of  the  collieries  which  he 
visited  are  situated  in  various  parts  of  this  area,  and  they 
may  be  regarded  as  fairly  representative  of  the  whole 
of  this  anthracite  field.  A  single  colliery  which  is  outside 
the  main  coalfield  was  also  visited.  The  facts  as  to 
this  colliery  are  separately  dealt  with  in  these  notes. 

After  visiting  these  collieries  Mr.  Strahan  drew  up  a 
Memorandum  for  the  Commission  {No.  III.,  below),  in 
which  he  set  out  the  results  of  inquiries  made  at  each 
colliery  on  the  following  point:-  : — 

What  seams  of  anthracite  were  ^^"Ol•ked. 

Whether  malting  anthracite  was  obtained  solely 
from  a  particular  seam  or  seams  •,  if  from  more 
than  one,  whether  it  was  the  custom  to  consign 
mixed  fuel  to  maltsters. 

Whether  visible  pyrites  (either  as  "  brasses  "  or  as 
"  black  pyrites  occm-red  in  the  malting  seams  ; 
if  so,  whether  it  was  present  in  lumps  or  in  b  .nds, 
whether  it  was  restricted  to  the  upper  or  lower 
parts  of  the  seams,  and  how  far  it  was  separable 
from  the  coal  either  by  the  miners  imderground, 
or  by  hand  picking  if  it  came  to  the  surface. 

Whether  impurities  distinguishable  by  eye  from  pure 
anthracite,  other  than  pyrites,  occurred  in  the 
malting  seams,  and  if  so,  to  what  extent  such  im- 
purities were  also  capable  of  exclusion  at  tbo 
collierv. 
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\\'!iiit  was  tlie  actual  practice  at  the  colliery  in 
removing  pyrites  or  other  visible  impurities  from 
anthracite  consigned  to  maltsters  ;  and  whether 
tliere  had  been  any  recent  alteration  in  this  respect 
ill  consequence  of  demands  by  maltsters  for  arsenic- 
free  fuel. 

Resides  obtaining  information  on  these  points,  Mr. 
Strahaii  obtained  particulars  regarding  the  depth  of 
the  several  seams  or  "  veins  "  of  coal  at  each  colliery. 
These,  along  Avith  other  data,  enabled  him  to  trace  par- 
ticular seams  of  anthracite  through  the  ^'arious  collieries, 
and  to  indicate  wliich  seams  appear  to  correspond  geo- 
loLrically  in  different  mines. 

At  certain  collieries  only  a  single  seam  or  vein  of  anthra- 
cite is  workeil  for  mall  ing  ;  at  others  several  seams  are  so 
worked.  The  greater  part  of  the  coal  used  for  malting 
is  obtained  from  one  seam,  vi/.,  "  that  which  is  known 
in  various  collieries  as  the  Stanllyd,  Big,  or  the  Nine-feet 
Vein."  Other  seams  lymg  above  or  below  the  Stanlydd 
are  worked  at  certain  collieries.  Including  the  Stanlydd 
there  are  five  seams  in  tlie  anthracite  region  from  which 
malting  coal  may  be  derived.  In  Table  IV.  of  this  Ap- 
pendix Mr.  Strahan  sets  out  a  plan  showing  in  order  of 
sequence  all  the  seams  met  with  at  the  collieries  visited 
and  the  names  under  which  they  appear  at  each  colliery. 
The  various  seams  "  crop  out  and  are  worked  near  the 
surface  as  well  as  at  great  depths  below  it,  the  term 
"  deep  "  which  is  applied  to  some  of  them  in  the  trade 
having  tlius  no  significance." 

Particulars  corresponding  to  those  obtamed  in  the  case 
of  "  malting  "  seams  were  also  ascertained  regarding 
other  seams  which  were  worked  but  which  were  said  not 
to  be  used  to  supply  maltsters.  This  made  it  more  easy 
to  see  ho^y  far  the  characteristic  impurities  of  a  seam  or 
vein  in  a  given  mine  might  be  regarded  as  local,  or  how- 
far,  on  the  other  hand,  they  appeared  to  accompany  the 
seam  from  colliery  to  colliery. 

On  completion  of  his  inquiries  Mr.  Strahan  ad\  ised  as 
to  the  samples  which  should  be  taken. 


Pk.  JIcGo WAN's  Repokt.  Appendix  30. 

Dr.  McGowan  found  that  it  was  necessary  to  midei  take 
a  considerable  amount  of  experimental  work  hi  Jii.s  labora- 
tory before  deciding  upon  a  satisfactory  method  of  esti- 
inating  the  proportions  of  "total,"  "fixed," and  "vola- 
tile "  arsenic  in  these  various  fuel  specimens,  one  of 
the  principal  aifhculties  which  had  to  be  met  being  the 
necessity  of  eliminating  salts  of  iron  from  solutions  .added 
to  the  Marsh  apparatus.  In  a  separate  Appendix,  No. 
he  has  set  out  (conjointly  with  i\Ii-.  Floris)  the  methods 
which  were  finally  adopted,  and  which  were  applied  to  r.i) 
the  fuel  samples  subudtted  to  him. 


Supplementary  samples,  190?.. 

In  March,  1903,  the  results  of  the  examination  of 
the  malting  coals  and  samples  of  anthracite  from  the  iiiiiies 
v.'ere  nearlv  all  available.  On  comparison  it  seeuied 
desii-able  that  a  few  further  samples  should  be  obtained. 
This  was  done  by  Mr.  Price  in  April,  1903. 

In  190;i  also  a  few  samples  of  coke  were  obtained. 
Four  of  these  were  Yorkshire  gas  coke  carefully  sampled 
from  bulk  at  three  gas-works  in  the  ueighboiu-hood  of 
Halifax,  each  of  which  formerly  supplied  maltsters. 
There  was  some  difficulty  in  gettuig  to  know  of  o\en 
coke  manufacturers  who  supply  maltsters,  as  tr.ale 
of  this  coke  to  maltsters  is  usually  effected  through  agents 
The  four  samples  of  oven  coke  examined  came  ffOin 
different  places  of  manufacture,  and  were  carefwlJy 
sampled  from  bulk  at  a  Midland  ironworks. 

The  results  of  analyses  of  th.ese  (hfferent  samples  have 
been  inchided  in  the  Table  submitted  by  Dr.  McGowan 
in  his  report.    (.Vo.  Y  helmr.) 


SUMMAin^  OF  RF^ULTS  OBTAINED. 


^[r.  Price's  PiEport. 

The  services  of  ilr.  S.  Warren  Price,  Lecturer  on 
Mining  Engineering  at  University  College,  Cardiii',  were 
engaged  by  the  Commission  to  procure  the  specimens. 
It  was  obviously  of  the  first  importance  that  the  samples 
obtained  should  be  properly  ix-presentative  and  should 
be  collected  on  a  uniform  system,  and  accordingly  at 
the  outset  a  scheme  for  their  collection  was  drawn  up 
in  some  detail  ux  consultation  with  Mr.  Strahan.  At 
various  dates  between  December,  1901,  and  August, 
1902,  Mr.  Price  visited  the  collieries  in  question.  In 
each  instance  notice  of  the  visit  was  given  to  the  manage- 
ment of  the  colliery,  together  with  a  general  statement  of 
the  nature  of  the  samples  which  ic  AA  as  desued  to  collect. 

The  samples  thus  obtainca  by  Mr.  Price  may  be  divided 
as  follows  : — 

A .  — An  a\  erage  sample  (representhig  a  considerable 
bulk)  of  the  coal  being  supplied  for  malting  purposes  at 
each  collieiy,  taken  at  tJie  colliery  from  railway  A\aggons 
consigned  to  maltsters,  or  from  coal  in  course  of  being 
loaded  oi-  ready  to  be  loaded. 

B.  — A  sample  or  samples  taken  in  the  mine  from  each 
seam  from  which  anthracite  is  obtained  for  malting  pur- 
poses ;  every  such  sample  adequately  representing  the 
wiiole  thickness  of  the  seam,  and  excluding  bands  of 
shale,  pyrites,  or  other  impurities  (if  present)  which  can 
be,  and  customarily  are,  picked  out  either  in  the  inine 
or  at  the  surface. 

C.  — Special  samples,  consisting  (a)  of  tlie  abo\  e  im  ■ 
purities  Avmch  can  be,  and  customarily  are.  rejected, 
and  (b)  where  desired,  of  seams  not  used  for  malting, 
analysis  of  wliich  was  desirable  for  purposes  of  comparison. 

The  saniples  (w  hicJi  in  tlie  case  of  each  of  the  coal  speci- 
mens were  usually  about  SO  lbs.  in  weight)  \vere  labelled 
and  packed  in  wooden  boxes. 

After  completion  of  his  visits  to  the  collieries  Mr.  Price 
prepared  a  report  {No.  IV.  belov)  detailing  his  jiroceedings 
in  collecting  the  .samples,  ana  also  giving  some  notes  of 
his  own  observations  at  the  collieries. 


Much  care  has  been  taken  by  the  writers  of  the  scvcKi! ' 
reports  to  set  out  the  results  of  the:r  inquiries  in  sncb  a 
way  that  the  facts  regarding  the  nature  and  origin  of 
each  particular  sample  can  be  readily  ascertained.  It 
may  however  be  convenient  to  summarise  the  main  facts 
which  have  been  brought  out  with  regard  to  arsenic  Ji> 
anthracite  olitained  from  South  Wales. 

With  this  object  the  following  notes  have  been  prepared 
by  the  Secretary  of  the  Commission,  in  conaultatK>»i. 
with  the  writers  of  the  reports. 


J.— Tabular  Statements  of  Results. 
Table  I. 

Table  T.  is  restricted  to  the  samples  of  anthracite 
ready  for  maltsters,  taken  at  the  colliery  ;  the  bulk  iroin 
which  the  sample  was  derived  having  been  in  each  instance 
indicated  by  the  management  of  the  colliery. 


Table  II. 

Table  II.  relates  to  samples  taken  in  the  mine  fiam 
the  seams  uhich  are  used  to  sripply  maltsters.  It  sets  out 
the  results  of  analysis  of  the  sample  or  samples  repre- 
senting the  thickness  of  the  seam  ;  the  nature  of  iii)- 
pm-ities,  if  any,  which  are  present  in  the  seam  and  are 
capable  of  exclusion  at  the  colliery,  and  the  amou/it  of 
arsenic  determined  hi  specimens  of  such  impurities. 


Table  III. 

Table  III.  relates  to  all  the  seams  from  wluch  antJiracil* 
is  obtained  at  the  various  collieries,  including  several  not 
used  for  malting.  It  consists  of  two  parts,  A  and  B, 
both  arranged  in  the  same  way.  .1  is  Mr.  Strahan  s 
table,  showing,  in  descending  order,  the  seams  met  with  at 
each  colliery,  and  their  apparent  geological  correspoa<lei/Ce 
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in  the  several  mines.  B  shows  on  the  same  arrangement 
the  proportions  of  "  total  arsenic  "  determined  in  the 
samples  taken  from  these  seams. 


B- — rEESENCE  OF  "  IMPURITIES  "  IN  AnTHEACITE  SeAMS 
AND  THEIE  KeMOVAL  AT  THE  CoLLIEEIES. 

In  a  given  colliery  a  particular  seam  of  anthracite  usually 
has  certain  definite  characteristics  as  regards  the  presence 
or  absence  of  impurities,  and  the  nature  of  the  impurities 
present.  As  a  rule  these  characteristics  are  fairly  constant 
tlu"Oughout  the  seam  at  any  particular  colliery  ;  they 
not  infrequently  extend  over  a  considerable  area  and  thus 
are  met  with  in  the  same  seam  in  several  collieries. 

Some  seams  are  "  solid  "  :  in  section  they  show  anthra- 
cite of  uniform  appearance  without  "  partings,"  or  bands, 
and  no  pyritous  or  other  Irunps  are  met  -with.  From 
such  seams  (save  for  fragments  of  roof  or  floor  which 
may  be  sent  to  the  surface  along  with  the  coal)  there  are 
practically  no  impiuitieg  to  be  removed. 

Other  seams  contain  visible  impurities  of  one  or  another 
kmd,  e.g. 

(a)  Definite  lumps  or  nodules  of  various  sizes,  some 
consisting  of  yellow  pyrites ;  others  (also 
termed  "  pyrites  "  at  the  collieries)  consisting 
of  hard  black  masses  showing  no  yellow  pjTites. 

{h)  Granular  black  bands  (sometimes  streaked  with 
yellow  pyrites)  either  of  definite  thiclmess 
and  traversing  the  seam  at  some  particular 
level  or  appearing  intermittently. 

(c)  Bands  of  impure  coal  often  consisting  largely  of 
shale — found  chiefly  near  the  top  or  bottom 
of  the  seam. 

{d)  In  some  cases  there  is  a  parting  near  the  top 
or  base  separating  off  a  thickness  of  the  veui 
m  which  the  anthracite,  for  one  or  another 
reason,  is  considered  "  inferior,"  and  is  accord- 
ingly separated  from  the  remaining  coal  in  the 
vein. 

At  all  the  collieries  where  inquii-y  was  made  steps 
appear  to  be  taken  to  remove  impurities  such  as  those 
just  mentioned,  Anth  the  object  of  supplying  maltsters 
with  what  may  be  termed  "  clean  "  anthracite.  The 
remo\"al  is  effected  either  in  the  mine  or  by  hand  picking 
at  screens  on  the  sm-face,  it  being  usual  to  supply  the 
maltster  with  antliracite  in  large  lumps.  Removal 
of  large  masses  or  nodules  of  pyrites  can  easily  be  effected 
at  the  colliery,  but  m  the  case  of  gi-anular  bands  closely 
adherent  to  the  coal  the  matter  is  more  troublesome. 
(See  Mr.  Price's  Report  as  to  Colliery  H.) 

Probably  the  greatest  difficulty  of  all  arises  where  the 
p>Tites  is  distributed  in  many  small  blaclv  bands  about 
the  seam.  Mr.  Price  draws  attention  in  his  report  to  the 
adv  antage  to  be  derived  from  treating  these  and  other 
coals  by  suitable  appliances  (already  provided  at  a  few 
collieries)  which  afford  greater  facilities  for  the  removal 
of  impurities. 

C. — "Clean"  Antheacite  in  Rpjcaed  of  Aesenic. 
Anthracite  from  scams  used  for  malting. 

Twenty-two  samples  of  this  class  were  examined,  each 
representing  the  whole  thickness  of  a  seam  used  for  malting, 
exclusive  of  v  isible  impurities,  if  any,  which  ere  capable 
of  removal.     They  were  found  to  contain  amounts  of 

total  "  arson  ic  as  follows  : — 


( parts 
"U-10  „ 


71 
12/ 


0-10  parts  per  million 
10-20     „  „ 
20-30  „ 

30-iO  ,  

Over  40  „ 


Antliracite  from  seams  vci  used  for  malting. 

■  Seven  samples  of  this  class  were  similarly  taken.  Of 
these,  six  contained  less  than  ten  parts  of  ("  total  ") 


arsenic  per  million,  and  one  contained  eleven  parts  per 
million. 


Antliracite  as  consigned  to  Tncdtsters. 

Twelve  samples  of  this  class  were  taken  at  the  ten 
collieries  in  question.  Each  of  these  samples  represented 
a  large  bulk,  which  was  indicated  by  the  management 
of  the  colliery  as  satisfactory  malting  anthracite.  They 
were  found  to  contain  amounts  of  ("  total  ")  arsenic  as 
follows  : — • 

fO-  5  parts  -  6  \ 
15-10     „  -  6/ 


0-10  parts  per  milUon 


12 


10-20 
20-30 
30-40 
Over  40 


0 
0 
0 
0 

12 


It  is  interesting  to  compare  these  results  with  the  only 
other  series  of  reports  of  analysis  of  anthracite  samples 
which  the  Commission  have  received,  namely  that  given 
by  Mr.  Iiing  m  his  evidence  to  the  Commission  in  June, 
1902.  In  making  this  comparison  it  should,  however, 
be  remembered  that  Mr.  Ling  iiad  not  at  tliat  date  fully 
dealt  with  the  difficulty  as  regards  iron  which  Dr.  McGowan 
found  so  important  in  analyses  of  fuels  (Q.  10488),  and 
that  Mr.  Ling's  samples  were  supplied  by  maltsters,  and 
in  many  cases  represented  a  small  casual  collection  of 
pieces  of  anthracite  rather  than  the  result  of  systematic 
sampling  such  as  was  imder taken  by  Mr.  Price. 

The  amounts  of  "  total  "  arsenic  in  Mr.  Ling's  samples 
(neglecting  his  four  "  bad  "  anthracites,  which  were  either 
slaty  or  pyritous,  and  in  the  sense  of  these  reports 
would  constitute  "  impiu-ities  ")  were  as  follows  : — 

fO-  5  parts  - 
i5-10    „  - 


0-10  parts  per  million 

10-20  „ 
20-30  „ 
30-40  „ 

Over  40  „      „  „ 


91 


17 


3 
1 
0 
0 

21 


These  may  be  contrasted  _  with  the  amoimts  of  total 
arsenic  found  by  Mr.  Ling  in  samples  of  coke  supplied 
to  maltsters  : — 


Gas 

Oven 

coke. 

coke. 

0-10  parts  per  million 

(  0-  5  parts  01 
\5-10    „  5P 

0 

5 

10-20    „  „ 

-  3 

1 

2 

20-30    „  „ 

-  4 

4 

0 

30-40    „  „ 

-  0 

0 

0 

Over  40  „ 

-  4 

0 

4 

16 

5 

11 

Dr.  McGowan,  in  1903,  analysed  four  samples  of  coke 
taken  from  a  certain  Yorkshire  gas-works  which 
formerly  supplied  maltsters,  and  other  four  samples  of 
oven  coke,  taken  from  bnlk  at  a  Midland  iron-works, 
with  the  following  results  as  regards  ("total  ")  arsenic: — 

Gas  Oven 


0-10  parts  per  million 

19 

10-20     „     „  „ 

3 

20-30     „     „  „ 

0 

30-40     „     .,  „ 

Over  40  „     „  „ 

0 

0 

22 

(  0-  5  parts  0\  „ 
\5-10    „  2/^ 


coke. 

0 

0 
fl 
1 


coke. 

2 

1 
1 
0 
0 


Taking  into  consideration  the  number  and  div  erse  origins 
of  the  various  samples  of  "  clean  "  antliracite  examined 
for  the  Commission  and  the  care  taken  to  see  that  they 
were  representative,  it  may  be  concluded  that  the  resuhs 
above  summarised  give  a  fair  indication  of  tiie  ordinary 
limits  within  which  the  small  amoimts  of  arsenic  found 
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in  "  clean  anthracite  from  Soutli  ^Yales  collieries 
may  vary  Some  samples  contain  mnch  more  arsenic 
than  others,  but  the  variations  are  \\  ithiu  inucii  narrower 
Umits  than  is  the  case  witli  gas  cokes  or  o\  en  cokes  of  tlie 
kind  wlucli  are,  or  liave  been,  used  habitually  by  maltsters. 
It  is  evident  that  some  oven  cokes  may  contain  quite 
small  proportions  of  arsenic,  and  it  is  likely  that  many 
gas  cokes  w  ould  show  mnch  less  arsenic  than  the  York- 
shii'e  samples  above  referred  to.  But  it  may  be  con- 
chided  the  clean  South  Wales  anthracites,  as  a  class, 
are  much  purer  as  regards  arsenic  than  either  of  these 
kinds  of  coke. 

Iiefci'ence  must,  however,  be  made  in  this  connection 
to  the  examination  of  samples  from  Colliery  Q.  This 
colliery,  with  a  few  others  of  small  size,  is  situated  in  an 
authracitic  region  outside  the  main  coalfields  altogether. 
Two  t.'iiu  veins  of  anthracUe  (1)  and  (-2)  are  worked. 
Both  veins  are  "  solid  "  :  in  each  tlie  anthracite  appears 
uniform,  and  is  comparatively  soft.  Tliey  may,  however, 
ha\e  been  modified  in  structure  by  some  geological 
disturbance  to  which  the  strata  of  this  field  have  been 
subjected. 

In  1902  Mr.  Price  took  a  sample  representing  the 
whole  thickness  of  Seam  (l)  at  a  particular  spot  mider- 
gronud,  and  also  a  similar  sample  from  Seam  (2).  Neither 
slio\ved  exceptional  amomits  of  "  total  "  arsenic,  the 
figures  being  2' 57  and  7*2  parts  per  million  respectively  ; 
but  in  a  thu-d  sample,  taken  from  a  considerable  bulk 
of  anthracite  which  had  been  in  stock  at  the  colliery, 
and  was  said  to  have  been  derived  from  both  seams, 
the  surprisuig  amomit  of  90  parts  of  "  total  "  arsenic 
jjer  milHon  was  detected.  In  view  of  this  result  a 
second  sample  was  taken  by  Mr.  Price  in  April,  1903, 
from  a  "  stock  pile  "  of  anthracite  at  this  colliery.  This 
sample  also  showed  a  very  high  arsenic  content — 50 
parts  per  million. 

The  time  available  for  these  inquiiies  did  not  admit  of 
the  extensi\e  series  of  field  observations  and  chemical 
analyses  whicli  would  have  been  necessary  to  establish  the 
origin  of  the  arsenic  in  these  samples  from  Colliery  Q. 
The  results  differ  so  greatly  from  all  the  otlier  "  clean  " 
-anthracite  samples  that  it  may  be  assumed  that  they  are 
quite  exceptional.  Their  chief  miportance  lies  in  the 
fact  that  tliey  show  that  caution  is  needed  in  judging 
anthracite  solely  from  its  appearance.  It  must  not  be 
as.^umed  that  a  soHd  anthracite,  which  is  free  from  the 
visiljle  impurities  referred  to  in  this  Report,  contains 
invariably  such  small  proportions  of  arsenic  as  those 
found  in  the  numerous  samples  taken  in  the  main 
antliracitic  region  of  South  Wales. 


constantly  at  particular  levels  in  the  seams  showed  notable  Appendix  30. 
amounts  of  arsenic.  — 

Sample  61,  Colliery  K,  200  0  parts  of  "  total  "  arsenic 

per  million. 

„      51,       „      J.  18-4 

44,      „     H,  15-:} 

Some  of  these  bands  are  reported  as  liable  to  contain 
sfreaks  of  yellow  p\Tites.  Practically  speaking,  however, 
there  was  no  yellow  pyrites  to  be  seen  in  any  of  the  above 
three  .samples. 

(c)  Bands  of  impure  coal,  consisting  largely  of  shale) 
in  two  instances  out  of  three  were  highly  arsenical. 
Sample  15,  Colliery  B,  280'0  parts  of  "  total  "  arsenic 

per  million. 

46,       „      H  83-0 
(shaly  band  at  base  of  vein  ) 
„      45,  Colliery  H,  6-4 

(thin  shaly  parting  in  middle  of  vein). 

In  sample  15  a  thui  layer  of  yellow  pyi-ites  could  be 
detected  ui  a  few  portions  ;  neither  of  the  other  samples 
sliowed  any  yellow  pjTites. 

[It  may  be  here  noted  that  Mr.  Ling  di'ew  attention 
to  the  large  amount  of  arsenic  found  by  him  in  three 
"slaty  "  samples  of  anthracite.  In  the  single  specimen  of 
shale  which  he  examined  he  found  250  parts  of  arsenic 
per  million.] 

id)  "  Inferior  coal  "  separated  by  partings  from  the 
rest  of  tlie  thickness  of  the  vein  showed  in  most  mstances 
more  arsenic  than  the  "  better  "  coal  of  the  rest  of  the 
vein. 

"  Inferior  coal  "  at  top  of  Big  or  Stanllyd  Vein. 

Sample  25,  Colliery  D,  9'25  parts  of ''  total  "  arsenic 
per  million. 

„     31,       „      F,  190 

.,     39,       „     G,  23-0  „  „  ' 

„      52,       „     J,     4-0  „  „  : 

"  Inferior  coal  "  at  base  of  Big  or  Stanllyd  Vein. 
Sample  38,  Colliery  G,  19'5  parts  of  "  total  "  arsenic 
per  million. 

"  Inferior  coal  "  at  base  of  Pump  Quart  Vein. 

Sample    7,  Colliery  A,  8'67  parts  of  "  total  "  arsenic 
per  million. 

19,       „       C,  9-5 


D. — IlIPUEITIES     OF    AXTHEACITE    Sf.AMS    IN  PiEGARD 

OF  Aesenic. 

(a)  Definite  fiard  masses  or  nodules. — As  might  liave 
been  expected,  nodules  consisting  wholly  or  in  part  of 
yellow  pyrites  ("  brass  ")  contain  large  amounts  of 
-'  total  "  arsenic. 

Sample  24,  Colliery  D,  1 ,300  parts  of  "  total  "  arsenic 

per  million. 

16,      „      B.  180 
„       23,       „      D,      93  ,,  ,, 

[It  may  be  here  noted  that  Mi-.  Ling's  estimates  of 
total  "  arsenic  in  samples  of  "  brasses  "  taken  from 

anthracite  at  maltings  were  as  follows  (Evidence,  June, 

190-i  )  : 

I. — 1,000  parts  of  "  total  "  arsenic  per  million. 
11.-1,571  „  ,,  „ 

III.-107  „  „  „] 

Hard  black  nodules  locally  termed  "  pyrites,"  but 
showing  no  yellow  pyrites,  met  with  at  various  collieries 
and  always  in  the  same  (Big  or  Stanllyd)  vein,  showed 
-comparatively  small  quantities  of  arsenic. 

Sample  28,  Colliery  E,  lO'O  parts  of  "  total  "  arsenic 

per  million. 

.32        „      F,  12-0 

,,       37,       „      (j,    2  5  >5  " 

62,  K,  3-S 

(6)  Granular  black  bands  1"  black  pyrites  "  mixed  with 
variable  amounts  of  coal)  appearing  intermittently  or 


E. — Anthracite  and  Impurities  of  Anthracite  Seams 
IN  Regard  of  "  Volatile  "  Arsenic. 

Besides  estimatuig  the  total  arsenic  in  each  sample, 
Dr.  McGowan  lias  ui  each  instance  reckoned  the  propor- 
tion of  arsenic  which  was  volatile  when  the  anthracite 
was  burnt  mider  the  conditions  of  his  tests  described  in 
Appendix  23. 

As  regards  "  cleaii  "  anthracite,  the  proportion  of 
"  volatile  "  arsenic  to  total  arsenic  varied  greatly  in  the 
different  samples  examined.  Nothing  like  a  constant 
ratio  between  the  two  is  to  be  traced  ;  samples  showing 
much  the  same  proportions  of  "  total  "  arsenic  varied 
greatly  as  regards  the  corresponding  "volatile  "  arsenic, 
and  vice  versa.  The  results  may  be  sumjned  up  as 
follows  : — 

21  Specimens  of  Anthracite  from  Malting  Seams. 

0  -2'5  parts  of  "volatile"    14: — "Volatile"  arsenic 
arsenic  per  million.        per   cent,   of    "  total  " 
arsenic  ;   average,  23'7  ; 
range,  from  5' 6    to  57 
per  cent. 

2-5-6  „         „  6  : — Volatile  "  arsenic 

per  cent,  of  "  total  " 
arsenic;  average,  41  "8; 
rangt,  from  27  to  62 
per  cent. 

5  -iO  „  „  0. 

10  -20  ,.  1  ■. — "Volatile  "  arsenic  58 

per  cent,  of  the  "  total 
arsenic 
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0-2'5  parts  of  "  volatile  ' 
arsenic  per  million 


2-5-5 


10  : — A^olatile  "  arsenic 
per  cent,  of  "total" 
arsenic  ;  average,  28"  6  ; 
range,  from  10' 4  to  48' 7 
per  cent. 
2. — ''Volatile"  arsenic 
respectively  .50  and  48"6 
per  cent,  of  "  total  " 
ai'senic. 

As  regards  impurities  in  tlie  anthracite  seams,  in  the 
"inferior  coals,"  and  also  in  the  hard  black  nodules 
from  the  Stanllyd  vein  in  various  collieries,  the  propor- 
tions of  arsenic  which  were  "  volatile  "  varied  within  a 
considerable  range.  In  the  case  of  the  hunps  of  yelloA^" 
pyrites,  and  also  of  the  pyritous  bands  and  sliales  met 
with  in  some  collieries,  Dr.  McGowan  di'aws  attention 
to  the  fact  that  the  proportion  of  "  volatile  "  to  "  total  " 
arsenic  was  generally  high.    Thus  : — 


"Volatile  " 
arsenic  parts 
per  million. 

"  Volatile  " 
arsenic  per 
cent,  of "  total" 
arsenic. 

Three  samples  of  yellow  \ 

966 

74-4 

pyrites,  occm-ring  in  \ 

110 

61-1 

lumps.  J 

68 

72-6 

Three  samples  of  impure  \ 

211-4 

75-5 

coal  consisting  largely  > 

46-6 

56-0 

f  of  shale.  J 

2-1 

32-9 

% 

Three  samples  of  blacky 

6-6 

43-4 

pyi'itous    band    tra-  - 

13-2 

71-7 

versing  a  seam.  J 

I960 

70-0 

Significance  op  "Volatile  "  Aesexic. 

The  "  volatile  "  arsenic  in  each  of  these  examinations 
represents  the  aifference  between  the  estimated  total 
arsenic  m  a  given  sample  and  the  amount  of  ("fixed  ") 
arsenic  which  remains  ui  the  ash  (as  an  arseniate)  Avhen 
the  finely  powdered  fuel  is  completely  burned  in  an  open 
platinum  basin  at  a  red  heat.  The  results  are  valuable  as 
being  comparable  inter  se,  but  how  far  they  can  be  taken  as 
a  satisfactory  index  of  the  amoimt  of  volatilisation  which 
may  take  place  under  other  conditions  of  combustion  is,  of 
course,  a  different  matter.  On  the  kihi  fire,  for  example, 
tlie  temperature  to  which  the  antlii-acite  is  exposed 
varies  greatly — often  it  reaches  a  white  heat.  The  fuel 
is  burnt  in  bulk,  and  the  anthracite  is  in  hmips,  often  of 
considerable  size.  These  lumps  may  be  suddenly  thrust 
into  a  hot  fire  where  they  slowly  burn  away  from  the 
outside.  Thus  part  of  the  antliracite  which  is  being  heated 
or  burnt  in  the  kiln  (for  example,  the  interior  of  the  hunps 
or  the  centre  of  tlie  fire)  will  be  exposed  not  to  an  oxidising, 
but  in  the  first  instance  to  a  reducing  atmosphere.  More- 
over, tlie  period  of  combustion  is  much  more  prolonged 
in  the  kiln  than  in  the  laboratory,  and  the  character  of 
the  combustion  as  regai'ds  supply  of  oxygen  and  tempera- 
ture in  the  case  of  the  kiln  mustvarygreatlywith  the  stnic- 
tiu-e  of  the  furnace  and  with  the  method  of  firing  adopted. 
The  influence  of  these  and  other  factors  in  determining 
the  proportion  of  arsenic  which  will  become  "fixed  " 
in  process  of  combustion  and  the  amoiuit  which  will  be 
volatilised  has  seemingly  yet  to  be  ascertained.  The  only 
way  to  arrive  at  this  would  be  to  carry  on  a  large  scries 
of  duplicate  combustions  in  a  kiln  and  in  the  laboratory 
over  a  considerable  period  of  time.  (cf.  the  two 
Newark  Experiments,  Part        p.  322.) 


BEARING  OF  RESULTS  OX  THE  SELECTION  OF 
iVIALTING  ANTHRACITE  BY  COLLIERY  OV^EES 
AND  BY  iL\LTSTEP.S. 

The  results  above  sununarised  show  the  extreme  import- 
ance of  careful  exclusion,  in  the  mine  or  on  the  surface, 
of  all  impurities  whicli  may  be  present  in  the  veins  worked 
for  malting,  and  the  need  for  constant  supervision  and 
watchfulness  on  the  part  of  the  colliery  owner  to  ensure 
that  his  men  carry  tliis  out  properly  and  thoroughly,  so 
that  only  "clean"  anthracite  is  supplied  to  maltsters. 
It  is  essential  to  remove  not  only  nodules  of  pyiutes,  lumps 
in  which  pyi-ites  and  coal  are  mingled,  and  bands  of  slate 
or  shale  attached  to,  or  passmg  through,  lumps  of  coal, 
but  also  any  obvious  granular  "black"  pyrites.  In  a 
seam_ where  such  granular  1)lack  pyrites  is  present  as  a 
definite  layer  traversing  the  vein  at  a  particular  level,  it 
can  be  more  readily  eliminated  than  where  tlie  pyritous 
portions  are  distributed  irregularly  througliout  the  vein. 
In  the  former  case  a  system  can  be  adopted  as  at 
Colliery  H  (see  Mr.  Price's  Report),  by  which  all  pieces 
of  anthracite  hi  which  the  band  is  represented  are 
rejected. 

It  is  equally  essential  that  maltsters  should  systemati- 
cally keep  a  strict  \a  atch  on  the  anthracite  supplied  to 
them  with  the  view  of  detecting  and  discarding  impurities 
of  the  kinds  above  mentioned. 

It  is  important  that  "  clean  "  anthracite,  as  supplied  tO' 
maltsters,  shoukl  from  tune  to  time  be  sampled  for  the 
colliery  owner,  and  that  the  quantity  of  arsenic  contained 
in  it  should  he  esthnated  and  compared  with  all  avadable 
data.  Fortius  purpose  a  thorough  and  acciu-ate  method 
of  obtaining  a  fan-  sample  is  essential.  This  point  cannot 
be  too  strongly  emphasized.  The  analyses  desired  are  for 
the  information  and  guidance  of  the  colliery,  and  not  for 
the  purpose  of  obtaining  a  favoui'able  report  on  specially 
selected  samples,  for  exhibition  to  maltsters. 

Wiere  more  than  one  seam  of  anthracite  is  worked  at  a 
colliery,  advantage  may  be  gained  by  analysis  of  the  seams 
separately,  together  with  associated  impurities.  For 
example,  at  Colliery  B,  four  seams  are  worked  for  malting 
coal,  the  "  Big,"  "  Green,"  "  Gras  Uchaf,"  and  "  Pump 
Quart  "  veins  respectively.  The  samples  from  the  last 
two,  which  are  "  solid  "  and  Imv  e  practically  no  bipurities^ 
to  be  removed,  and  also  the  sample  from  the  Big  Vein,  in 
which  the  impm'ities  consist  of  large  and  easily-removed 
lumps  of  yellow  pyrites,  contained  in  each  instance  less- 
arsenic  than  samples  of  "  clean  "  anthracite  taken  from 
the  "  Green  "  Vein.  This  Green  Vein  also  was  found  tO' 
have  a  band  of  impure  top  coal  v^'hich  showed  280  parts  of 
arsenic  per  million.  So  far  as  arsenic  is  concerned,  there- 
fore, it  A\  oul(l  seem  better  not  to  work  such  a  vein  as  the 
last  named  for  the  supply  of  malting  fuel. 

A  similar  contrast  is  afl'ordcd  between  the  "  Big  "  and 
"  Bra.ss  "  Veins  in  Colliery  K. 

Wlien  colliery  ov\ners  rvm  short  of  malting  anthracite^ 
they  occasionally  fulfil  their  orders  by  arrangements  with 
owners  of  other  collieries,  and  this  of  coiu'se  is  the 
regular  practice  of  agents  and  middlemen  in  similar 
circumstances.  Where  this  is  done  it  would  seem  im- 
portant that  the  person  Or  finn  who  has  imdertaken  to 
supply  the  maltster  .should  inform  him  that  the  source  of 
supply  has  been  changed,  and  should  ascertain  that  the 
new  supi^ly  is  satisfactory  as  regards  removal  of  im- 
purities. 

The  exceptional  result  obtained  in  the  case  of  anthracite 
from  CoUieryQshows  that  it  is  desirable  that  the  maltster, 
liesides  taking  steps  to  obtain  a  supply  of  anthracite  that 
is  "  clean  "  and  apparently  free  from  visilde  impurities, 
should  also  take  the  precautioji  of  occasionally  submitting" 
samples  (thoroughly  and  fairly  taken)  to  the  analyst. 
This  seems  especially  inTportant  when  the  supply  is 
obtained  from  a  new  colliery,  or  when  the  maltster  receives 
anthracite  of  a  difi'erent  character  from  that  to  which  he 
has  been  accustomed. 

G.  S.  B. 

Ailgust,  1903. 
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TABLE  I. 


Samples  of  Malting  Fuel,  ready  for  consignment  to  Maltster,  as  indicated  by  management  of  the  Collisry. 


( 'olliery  Names 

01 

Seam  or  Seams 

i 

of  Anthracite  from 
which  Maltsters  are 

Samples  of  Malting  Fuel  ready  for  consignment  to 
Maltster,  as  indicated  uy  management  of  Colliery. 

COLLIERY. 

Seam  or  Seams  of 
Antliracite  worked 

Notes  on  Sample  (col- 
lected between  December 

Arsenic  in  parts  per  million. 

at  the  Colliery. 

supplied. 

1901,  and  August  1902, 
unless  otherwise  stated). 

Total. 

"Fixed." 

"Volatile.'' 

COLLIERY  A 

I!ig  Vein 

Green  Vein. 

(iras  Uohaf. 

Lower  Pump 
Quart. 

LowKR  Pump  Qu.\rt 

H  vci  1 1 1  I'ti  1 1  wa  \'   WM  ( >"i  i"nii 

at  colliery. 

ti-00 

4-75 

1-25 

'COLLIERY  B 

Big  Vein  - 
Green  Vein 
Stanllyd  - 
Gras  Uchaf 

Big  Vein  - 
Green  Vein. 
Stanllyd. 
Gras  Uchaf. 

From  railway  waggons 
at    railsTay  station 
near  colliery. 

4-()7 

3-14 

j       I  -53 

COLLIERY  C 

Lower  Pumj) 
Quart. 

Trequart. 

'  Lower  Pump  Quart 

From  railway  waggons 
at  colliery. 

3  12 

l-(i() 

1  -52 

r^OLLIERY  D 

StanUyd 

Upper  rump 
Quart. 

Stanllyd 

From  railway  waggons 
at  colliery. 

8-00 

4-00 

4  00 

I'OLLIERY  E 

Deep  Stanllyd  - 
Gras  Isaf. 

Deep  Stanllyd 

From  railway  waggons 
at  colliery. 

7-07 

.-.•43 

2-24 

COLLIERY  F 

Big  ^'ein 
Peacock. 

« 

Tregloin. 

Big  Vein  - 

From  railway  waggons 
at  colliery. 

3  04 

1  -58 

1-46 

COLUERY  G 

Big  Vein 
Peacock. 

Big  Vein  - 

From  r^iilway  waggons 
at  colliery. 

2-43 

1  -80 

0-.57 

^  Dig  V  eiiij 
Brass  Vein. 

From  screen,  as  no  wag- 
gons available.  Por- 
tions sliowing  black 
band  excluded. 

.5-43 

4-8e 

0'57 

COLLIERY  J 

Upper  Four  Foot 
Big  Vein. 
Brass  Vein. 

Big  Vein  - 

At  colliery  :  -- 

(«)  Provisional  sam- 
ple, 1902. 

From  several 
railway  waggons. 
1903. 

8-89 
8-00 

4-57 

e-86 

4-32 
1-U 

COLLIERY  K 

Nine  Feet  Vein  - 

Nine  Feet  Vein  - 

(«)  From  railway 
waggons    lit  col- 
liery, 1902. 

4-80 

2-70 

2-10 

Brass  Vein  - 

Brass  Vein 

(h)  From  railway 
waggons    at  col- 
liery, 1903. 

3-10 

2-fi4 

0-46 
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Table  II. — Samples 

from  Sbams  of  Ajstthracite 

U.SED  FOR  Malting  at  the  several 

Colliery  Name  of 

Sample  taken  underground  representing-  the  whole  thickness 
of  seam,  exclusive  of  impurities  stated  to  be  systematically 
removed  from  the  coal  at  the  colliery. 

Seam  or  Seams 
worked  for 

COLLIERY. 

1 
1 

Arsenic 

in  parts  per  million. 

Malting  Coal. 

Notes  as  to  Sample. 

Total. 

"  Fixed." 

"  Volatile." 

COLLIERY  A  - 

Lower  Pump  Quart 

3-67 

2-57 

1-10 

COLLIERY  B  - 

Big  Vein 



6-60 

4-86 

1-74 

Green  Vein 

Sample  (a),  1902  - 

Samples  (b)  and  (c),  1903, 
taken   in  view   of  result 
(a):- 

18-30 

7-67 

lu-ti3 

(b)  Whole  thickness  of  vein 
sampled  at  three  different 
places  in  "  No.  7  level." 
Aggregate   sample  repre- 
senting the  three  samples 
thus  obtained. 

16  00 

13-30 

•2-7(1 

(c)  Similar  to  (b),  but  taken 
at  three  different  places  in 
another  part  of  tlie  nunc, 
"No.  6  level." 

6-35 

5-71 

0-(]4 

Stanllyd  - 

5-60 

2-70 

'2  -00 

Gras  Uchaf 



3-20 

2-71 

(I--IO 

COLLIERY  C  - 

Lower  Pump  Quart 

» 

2-83 

2-25 

(1-58 

COLLIERY  D  • 

Stan EL VD  - 

3-86 

2-20 

1  Gf) 

COLLIERY  E 

Deep  Stanllyd- 

8-00 

5  00 

3  00 

COLLIERY  F  - 

Big  Vein  - 

4  00 

3-04 

0-96 
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CoLLiEKlES  VISITED,  together  with  Samples  of  Impurities  met  with  in  those  seams. 


Impurities  (other  than  fragments  of  roof  or  floor)  liable  to  be  met  with  in  seam,  and  stated  to  be 
systematically  removed  from  the  coal  at  the  colliery. 

Arsenic  in  parts  per  million. 

Natm'e  of  Impurity  and  Notes  as  to  Sample. 

Total. 

"  Fixed." 

"  Volatile." 

A^c  visible  2^fjf'it€-s. 

Inferior  coal  at  base  of  vein  -  - 

8-67 

6-29 

2-38 

Lumps  of  pyrites,  chiefly  yellow,  12  to  15  inches  above 
bottom  of  vein. 

180-00 

70-00 

11000 

No  visible  pyrites. 

Two-inch  band  of  impure  top  coal,  largely  shale  :  thin  band 
of  yellow  pyrites  visible  in  a  few  portions. 

280-00 

68-57 

211-43 

Scam  solid  :  no  risible  im^iurity. 

Seam  solid  :  no  visible  imjiurity. 

N 0  visible  pyrites. 

Thin  band  of  impure  coal  at  ba.se  <if  vein       -       -       .  . 

9-50 

6-90 

2-60 

Impuie  coal  at  the  top  of  tlie  vein,  aljout  10  inches  thick 

9-25 

6-57 

2-68 

Pyrites  in  balls,  about  2  feet  from  the  bottom  of  the  vein, 

93-30 

25-60 

67-70 

Praeticcdly  no  visible  impurity. 

1 

1 

Black  gi-anular  nodules  occasionally  met  with 

10-00 

8-80 

1-20 

j 

Strong  impuie  coal  at  tlie  top  of  the  vein,  6  to  7  inches 
thick. 

19-00 

10-50 

8-50 

Black  kidney -shaped  lumps,  occurring  intermittently  and 
infrequently  in  the  upper  and  lower  parts  oi  the  vein  : 
luniDS  sometimes  thinning  out  into  small  bands. 

(Sample  consists  partly  of  lamps  and  partly  of  l)ands  : 
contpjns  no  visible  yellow  pyrites.) 

12-00 

3-60 

8-40 

4576. 
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Table  II. — Samples  from  Seams  of  Anthracite  used  for  Malting  at  the  several 


Oollierj'  Name  of 

Saniple  taken  underground  representing  the  whole  thickness  of 
seam,  exclusive  of  impurities  stated  to  be  systematically 
removed  from  the  coal  at  the  colliery. 

COLLIERY. 

Seam  or  Seams 
worked  for 

Arsenic  in  parts  per  million. 

Malting  Coal. 

Notes  Jis  to  Siimple. 

Total. 

"  Fixed." 

"Volatile." 

COLLI  ERY^G  . 

Big  Ykin    -  • 

Sample   (a),     taken  1,400 
yards  soutli-east  of  "  New 
Pit." 

2  00 

0-86 

1-14 

Sample  (b),     taken  1,100 
yards  west  of  "  New  Fit." 

O-60 

2-50 

3-10 

COLLIERY  H  - 

Bkass  Vein- 

Sample  (a,.    Inclusive  of  a 
thin  band  of  bright  granu- 
lar     coal,     traversed  by 
threads  of  yellow  pyrites, 
situated    about  9  inches 
below  the  top  of  the  vein, 
and  1  to  3  inches  thick. 

This  band  until  1902  was 
ordinarily     included  in 
malting  coal. 

S-00 

7-55 

0-45 

Sample  (b).     From  another 
part  of  mine,  also  inclu- 
sive of  above  band. 

S-00 

7-25 

0-75 

Sample  (c).     From  another 
part  of  mine,  where  above 
band  had  disappeared,  but 
impure  coal  was  to  be  seen 
in  middle  and  at  Ijase  of 
vein. 

8-00 

6-67 

1-33 

COLLIERY  J 

Big  Vein  • 

Sample  is  exclusive  of  dull 
black  layer  referred  to  in 
next  column. 

4-33 

2-71 

1-62 

COLLIERY  K  - 

Big  or   NixE  Foot 
Vein. 

Sample  (a),  1902  - 
Sample  (b),  1903  - 

6  46 
8-00 

4-86 
7-00 

1-60 
100 

Brass  Vein 

Sample    (a),    1902,  taken 
where  black  layer  referred 
to  in  next  column  was 
absent. 

15-00 

10-95 

4-05 

Sample  (b),  1902,  taken  where 
black  layer  was  present, 
exclusive  of  layer. 

5-67 

2  14 

3-53 

Sample  (c),  1903,  taken  where 
1     black  layer  was  absent. 

6-67 

6-00 

0-67 
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Appendix,  No.  30 — continued.  Appendix  30. 


Collieries  visited,  together  with  )Saiiiples  of  Impurities  met  with  in  those  seams — coiUmued. 


Impurities  (other  than  fragnieuts  of  roof  or  Hoor)  HaLle  to  be  met  with  in  seam,  and  stated  to  be' 

systematically  removed  from  the  coal  at  the  colliery. 

Nature  of  Impurity  and  Notes  as  to  Sample. 

Arsenic  in  parts  per  million. 

Total. 

"  Fixed." 

"  Volatile." 

Impure  granular  coal  clinging  to  roof  of  the  vein,  li  to  i 
inches  thick. 

(Sample  from  same  spot  as  (a).) 

23  00 

11-50 

11 -.50 

Impure  coal  i\t  bottom  of  vein  in  eastern  portion  of  mine, 
about  3  inches  thick. 

(Sample  from  same  spot  as  (a). ) 

19 -50 

11 -on 

8 -.50 

Black  lumps  of  "pyrites"  of  irregular  size  and  shape, 
sometimes  on  one  plane,  sometimes  irregularly  distributed. 
Lumps  occasionally  small  and  thinning  out  into  the  'seam. 

(Sample  from  same  spot  as  (b),  consists  of  large,  heavy 
black  nodules  showing  a  few  minute  specks  of  yellow 
pyrites). 

2-50 

2-17 

0-33 

Band  of  bright  granular  coal,  traversed  i)y  threads  of  pyrites, 
situated  about  9  inches  below  the  top  of  the  vein  and  1  to 

Separate  sample  from  tho.se  included  in  (a)  and  (b). 
Sample  contained  a  little  yellow  pyrites. 

15-33 

S-67 

6-UU 

Half-inch  band  of  impure  coal  (largely  shale)  from  middle  of 
vein  at  same  spot  as  (c). 

6-40 

4-29 

2- 11 

Impure  coal  from  base  of  vein  at  same  spot  as  (c)  :  contains 
bands  of  shale  and  carbonate  of  lime  :  no  yellow  pyrites. 

83-33 

36-67 

46-66 

Impure  eoal  at  top  of  vein 

4  00 

i-52 

2-48 

Hard  black  layer,  up  to  3  inches  thick,  lying  9  inches  and 
upwards  from  the  bottom  of  the  vein.    This  layer  clings 
closely  to  the  coal. 

18-40 

5-20 

13-20 

Irregular  black  band,  very  hard,  about  2  feet  above  the 
bottom  of  the  vein. 

3-80 

3  20 

0-60 

Black  granular  layer,  from  the  same  spot  as  sample  (b) 

280-00 

84  00 

196-00^ 

4576.  2  P  2 

1 
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Appendix,  No.  30 — continued. 


TABLE  III. 


A. — Shewing,  in  descending  order  of  level,  all  the  Seams  met  with  in  the  several 


West. 


Seams  used  for 


Colliery  letter 

A. 

B. 

C. 

D. 

E. 

/ 

Big  Vein. 

BIG  VEIN. 



Green  Vein. 

GREEN  VEIN. 

STANLLYD. 

STANLLYD. 

DEEP 
STANLLYD. 

Seams  of  Anthracite 
worked. 

Gras  ucliaf. 

GRAS  UCHAF. 

Upper 
Pump 
Quart. 

Gras  isaf. 

LOWER 
PUMP 
QUART 

LOWER 
PUMP 
QUART. 

\ 

Trequart. 

B. — Shewing,  by  a  corresponding  arrangement,  the  amounts  of  Total  Arsenic  (parts  per  million)  estimated  in 

systematically  removed 


Wes^ 


Figures  for  seams  not  used 


B. 

C. 

D. 

E. 

4-67 

3-12 

8-0 

7-67 

6-6 

(a)  18-3 

(b)  16-00 

(c)  6-35 

.5'G 

3-86 

S-0 

3-2 

i 

•2-83 

[ 

Colliery  letter 


A. 


Malting  Saiiiples 


6-0 


Samples  from  Anthra-  ( 
oite  seams. 


6  33 


(a)  7-0 

(b)  11-0 


5-0 


Exclusive  of  pieces 


containing  black  band,  which,  however 


APPENDIX  30. 


297 


Appendix,  No.  30 — continued. 


TABLE  III. 


oliieries  and  the  Tiame  under  ivhich  each  Seam  appears  at  each  Q oilier y. 


Appea 


malting  in  Capitals. 


G. 


H. 


East. 


BIG  VEIN. 


Peacock. 


TreKloin. 


BIG  VEIN. 


Peacock. 


Bit!-  Vein. 


BRASS  VEIN. 


U  pper 
Four  foot. 


BIG  VEIN. 


Brass  Vein. 


NINE  FEET  VEIN. 


BRASS  VEIN. 


Samples  taken  in  the  mine  from  certain  seams  noted  in  A.  Samples  are  e.rclusive  of  impurities  stated  to  be 
at  the  Colliery. 


for  malting  in  Italic  type. 


East. 


F. 

G. 

H. 

J. 

K. 

3-01 

2-43 

.3-4.3* 

(a)  8-89 

(b)  8-0 

(a)  4-8 

(b)  3-1 

4-0 

(a)  2-0 

(b)  5-6 

4' 3,3 

(a)  (1-46 

(b)  8'00 

3-4 

(a)  8-0 

(b)  8-0 

(c)  8-0 

S-4 

(a)  1.5-0 

(b)  5-()7 
(e)  6-67 

■  ,  

are  ineludeil  'n  the  famples  taken  in  the  mine. 
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EEPORTS  ON  AIALTING  ANTHRACITE  :— PART  II 


jART  II.— NOTES  BY  MR.  H.  HAMMOND  SMITH.  ON  INQUIRIES  AS  TO  ANTHRACITE  I'SED  BY 

CERTAIN  MALTSTERS 


The  object  of  these  inqiiiiies  was  to  ascertam  the  prac- 
tice of  certain  maltsters  in  the  selection  and  purchase  of 
malting  anthracite,  and  the  mines  from  which  their 
anthracite  is  obtained. 

The  maltings  of  four  large  firms  were  visited.  These 
are  situated  respectively  at  Smethwick  (taken  as  repre- 
senting Westez'ii  Counties  Maltings)  ;  Burton-on-Trent 
(^lidland  Coimties  and  other  Maltings) ;  Newark -on-Trent 
(Eastern  Counties  Maltings)  ;  and  Sawbridgeworth 
(Southern  Counties  Maltings). 

Information  was  kindly  given  me  by  the  representatives 
of  the  firms  concerned,  including  their  analysts.  I  also 
took  the  opportimity  of  speaking  to  the  men  who  handled 
the  anthracite,  and  had  the  charge  of  the  malting  fires  both 
in  closed  and  open  fimiaces. 

Exclusive  use  of  anthracite. 

All  the  maltsters  I  saw  agreed  in  stating  that  since  the 
discovery  that  malt  might  he  arsenical,  they  have  used  only 
anthracite  for  malting  purposes. 

Brewers  now  usually  stipulate  that  the  malt  they  buy 
should  all  have  been  kilned  by  means  of  anthracite,  and 
not  by  the  use  of  coke.  Two  of  the  maltsters  whom  I  saw 
said  tliat  they  had  previously  used  nothing  but  anthracite, 
but  at  ot  aer  two,  coke,  said  to  be  oven  coke,  was  formerly 
used -  principally  in  conjunction  with  antliracite  to 
"  finish  "  the  malt. 


Designation  of  Anthracite. 

The  coal  used  is  said  to  come  from  the  "  deep  seams,'- 
and  "  deep-seam  anthracite,"  whatever  may  be  its  signifi- 
cance, is  always  avsked  for  when  ordering. 

All  the  maltsters  visited  promised  to  let  the  Commission 
have  samples  of  their  fuel  if  required. 


Anahjsis  and  guarantees  of  Anthracite  by  Colliery  Owners.. 

Up  to  the  present  time  anthracite  has  not  been  bought 
or  selected  on  chemical  analysis  at  any  of  the  m.alting& 
visited,  although  analyses  of  the  fuel  as  regards  carbon, 
ash,  (kc,  are  frequently  made  by  colliery  owners  and  sent 
to  maltsters. 

'  By  one  maltster  I  was  shown  several  analyses  of  recent 
date  (1901)  vdnch  he  had  received  from  colliery  owners 
advertising  their  coak  as  "  free  from  arsenic."  By 
another  maltster  I  was  sho^AH  an  analysis  received  from 
the  colliery  in  whicli  the  analyst,  after  giving  the  amount 
of  carbon,  a.sh,  etc.,  in  100  parts,  said  he  could  not  detect 
more  than  •000000026  per  cent,  of  arsenic  ! 

I  fomid  the  maltsters  visited  attach  no  importance  to 
analyses  sent  them  from  the  collieries,  and  for  this  reason 
they  do  not  ask  for  guarantees  from  the  colliery  owers 
that  their  coal  is  arsenic-free,  nor  do  they  require  an 
analysis  to  accompany  each  fresh  consignment  of  coal. 


Selection  of  Anthracite  by  the  Maltster. 

At  two  of  the  maltings  visited  the  antliracite  is  ordered 
direct  from  the  colliery  or  collieries,  at  the  other  two  it  is 
obtained  tlirough  agents.  But  in  either  case  the  coal 
comes  direct  from  the  coUierj'  to  the  malting. 

At  each  of  the  maltings  visited  I  was  told  that  the 
anthracite  is  hand-picked  over  at  the  colliery,  and  any 
lumps  of  pyrites,  or  pieces  of  coal  sho^\ing  pjTites,  are 
rejected.  This  is  believed  to  be  invariably  done  at  the 
colliery,  but  no  special  stipulation  as  to  the  picking  over 
was  made  by  the  maltsters.  To  a  certain  degree  there  is 
additional  hand-picking  at  the  maltmg  by  the  furnace-men, 
who  usually  throw  on  one  side  pieces  that  show  Avhat  they 
term  "  glitter  "  (pyrites),  or  that  look  dull.  The  latter  are 
rejected  because  of  the  smoke  they  produce.  Surprisingly 
large  lumps  of  pyrites  and  other  impurities  are  some- 
times found  in  the  anthracite  as  delivered  to  the 
maltsters. 

Anthracite  is  generally  bought  and  stored  in  the  summer 
time,  but  some  is  also  bought  in  the  winter.  The  custom 
seems  to  be  that  once  a  particular  colliery  has  been  found 
to  give  a  satisfactory  antliracite,  orders  are  renewed  year 
by  year  to  that  colliery,  without  obtaining  fresh  samples. 
The  anthracite  has  in  the  past  been  selected  by  the  maltster 
as  that  which,  in  actual  practice,  he  finds  to  bum  best, 
and  to  produce  the  best  flavom'ed  malt.  Tlius  in  one 
instance,  some  years  ago  trials  were  made  of  samples  from 
various  collieries.  As  a  result  of  these  trials,  one  colliery 
was  selected,  and  has  been  exclusively  used  ever  suice. 

In  two  cases  the  maltster  obtained  his  anthracite  from 
one  or  two  or  more  collieries,  and  occasionally  a  mixture 
or  fuels  is  used  on  the  kiln.  In  other  cases  the  maltster 
ordered  all  his  antliracite  from  a  single  colliery. 

Collieries  from  tvhich  the  fuel  is  obtained. 

In  the  list  of  mines  given  in  the  report  of  H.M.  Inspectors 
of  Mines,  1900,  there  are  28  antlu-acite  collieries  in  Brecon, 
Glamorgan,  and  Carmarthen  mentioned  which  employ 
over  100  men  Out  of  these  28  I  foimd  that  the  four 
large  maicaitrs  visited  get  then-  supply  of  anthracite  from 
onfy  eight  collieries,  in  addition  to  one  which  I  was 
unable  to  identify ;  some  of  the  maltsters  visited  were 
supplied  from  the  same  colliery  or  collieries. 


Selection,  and  Analysis  of  Anthracite  by  Maltsters. 

The  coal  up  to  now  has  been  selected  entirely  for  its 
burning  and  flavouring  properties,  ana  not  on  account 
of  its  freedom  from  arsenic.  I  found  that  at  two  of  the 
maltings  visited  the  maltsters  had  not  had  their  antliracite 
analysed  on  their  ovra  account ;  the  other  two  had  done  so. 

At  one  malting  I  was  told  their  own  chemist  had  been 
analysmg  anthracite  for  arsenic,  and  other  fuels  also,  and 
has  haa  his  analysis  supplemented  by  an  independent 
chemist.  I  was  shown  the  analysis  of  samples  of  six  South 
Wales  anthracites.  Out  of  these  five  showed  from 
l/70th  to  l/50th  of  a  grain  of  ar.senic  per  lb.  (2  to  3 
parts  per  ibillion),  and  one  was  "  nearly  freer."  These 
anthracites  were  samples  taken  from  coals  as  delivered 
in  tlic  ordinary  course  ann  haa  been  selected  by  the 
Chemist  of  the  Works.  By  the  same  maltster's  chemist 
I  was  shown  analyses  which  he  had  made  of  samples  of  ga& 
cokes  and  oven  cokes  as  follows  : — 


Gas  Coke. 


Per 
Million. 


1.  Yorkshire  sample 

l/i4th  grain  per  lb. 

10-2 

2.  Nottmgham  sample 

1/I8th  „ 

7-9 

3.  Lincolnshire  sample 

l/30th  „ 

4-8 

Oven 

Cohes. 

4  (a).  Derbyshire  sample 

l/30th  grain  per  lb. 

4-8 

4  (6).  Derbyshire  sample 

l/7th  „ 

so-4 

5.  Babbington  (washed) 

l/35th  „ 

Jfl 

6.  Duiham  (washed) 

l/30th    „  „ 

4-8 

7.  Derbyshire  (washed) 

1/I4th  „ 

10-2 

At  one  malting  I  was  shown  an  analysis  of  the  coal  used 
from  one  colliery,  made  by  Mr.  Moritz.  A  sample  was 
taken  of  20  lumps  from  the  different  heaps  ui  the  yard, 
and  the  analyst  reported  that  "a  minute  tiace  "  (of 
arsenic)  "has  been  foimd  in  it,  which  is  quite  negligible." 

H.  HAMMOND  SMITH. 

August,  1901. 
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BEPORTS  ON  ]\L\LTIXG  ANTHRACITE  :-P ART  111. 


Av)i>eiidix 


IPART  IIl.-NOTES  BY  MK.  A.  STRAHAN,  F.R.S.  (DISTRICT  GEOLOGIST),  OF  H..\J.  GEOLOGICAL 
SURVEY,  ON  VISITS  MADE  BY  HIM  TO  CERTAIN  SOUTH  WALES  COLLIERIKS  SUPPLYING 
MALTING  x\NTHRACITE. 


Arrangement  of  Notes. 


'  1.  On  the  seams  of  antliiacite  worked  iii  South  Wales 
tt'or  malting  purposes. 

2.  On  the  occurrence  of  pyrites  and  other  impurities  in 
the  seams. 

3.  On  the  method  in  use  of  freeing  the  fuel  from  the 
impurities. 


1. — On  the  seams  of  Antheacite  worked  in  South 
Wales  for  Malting  purposes. 

%  The  working  of  antlu-acite  in  South  Wales  is  liniited 
to  the  north-western  part  of  the  main  coalfield,  and  also 
to  the  Pembrokeshire  coalfield,  in  which  there  are  a  few 
coIUeries.  The  region  which  contains  nearly  all  the 
collieries  where  anthracite  is  worked  lies  part  m  Carmar- 
thenshire, part  in  Glamorganshire,  and  part  in  Breck- 
nockshire. It  extends  from  Carmarthen  Bay  on  the 
west  to  the  head  of  the  Neath  Valley,  some  26  miles 
to  the  east,  with  a  breadth  from  north  to  south  of 
between  two  and  four  miles.  To  the  north  it  is  limited 
by  the  outcrop  of  the  Coal  Measures  ;  to  the  south, 
where  the  seams  descend  to  a  great  depth,  their  limits 


have  not  been  ascertained,  but  there  is  reason  to  believe 
that  they  gradually  lose  their  anthracitic  character. 

The  ten  collieries  visited  are  representative  of  different 
parts  of  this  region.  For  the  purposes  of  these  notes 
they  are  designated  by  letters,  A  to  K,  and  are  arranged 
in  order  from  west  to  east ;  Colliery  A  is  that  nearest 
the  western  limit,  and  Colliery  K  is  that  nearest  to  the 
eastern  limit  of  th»  region  referred  to.  At  each  of 
these  ten  collieries  the  supply  of  malting  anthracite 
constitutes  an  important  part  of  the  business  of  the 
Colli&ry  Company.  There  are,  of  course,  other  collieries 
in  theii'  neighbourhood  from  which  coal  is  supplied  for 
malting  purposes. 

At  each  of  the  collieries  visited  information  was  kindly 
supplied  to  me  by  representatives  of  the  Colliery  Com- 
pany, in  most  mstances  by  the  Manager,  in  other  cases  by 
the  Secretary  or  Agent. 

Five  seams  are  Avorked  for  malting,  but  tlie  greater 
part  of  the  coal  is  got  from  one  seam — namely,  that 
which  is  known  in  various  collieries  as  the  Stanlbjd,  the 
Biq,  or  the  Nine  feet  Vein.  This  seam  is  generally  stated 
to  be  superior  to  the  others  in  calorific  power  and  purity. 
The  seams  all  occur  in  tlie  lo'',ver  part  of  the  productive 
measures  of  tlie  South  Wales  Coalfield.  They  crop  out 
and  are  worked  near  the  surface  and  at  great  dei^ths  below 
it,  the  term  "  deep,"  Avhich  is  applied  to  some  of  them  in 
the  trade,  having  therefore  no  signifieance.  Their 
sequence  and  ap] a-oximat(i  correlation  are  illustrated  in 
the  followiog  Tables  IV.  and  V. 
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Table  IV. — Showiag,  in  descending  order  of  level,  all  the  Seams  met  with  at  the  several 


WEST.  Those  used  for 


Colliery  A. 

Colliery  B. 

Colliery  C. 

Colliery  t). 

Colliery  E. 

Big  vein. 

BIG  VEIN. 

Green  vein. 

GREEN  VEIN. 

STANLLYD. 

STANLLYD. 

DEEP  STANLLYD. 

Gras  uchaf. 

GRAS  UCHAF. 

Upper  Pump  Quart. 

Gras  isaf. 

LOWER  PUMP 
QUART. 

LOWER  PUxMP 
QUART. 

Trequart. 

Table  V. — Showing  distribution  of  visible  (yellow  or  black) 

Colliery  A. 

Colliery  B. 

Colliery  C. 

Colliery  D. 

Colliery  E. 

Pyrites  occasionally  met 
with. 

Pyrites     in  lumps 
12  ins.    to  15  ins. 
above    bottom  of 
vein. 

Pyrites  in  lumps. 

No  pyrites,  but  2  ins. 
of  impure  coal  at 
top. 

No  pyrites. 

Pyrites  in  balls,  ir- 
regularly distributed 
about  2  ft.  from  bot- 
tom of  vein. 

No  pyrites. 

Pyrites  present. 

No  pyrites. 

Pyrites     present  in 
layer. 

Pyrites     in  lumps, 
mostly  black. 

No  pyrites. 

No  pyrites — a  band  of 
impure  coal  at  bot- 
tom of  seam,  3  ins. 

Pyrites  in  threads,  not 
in  lumps. 
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Appendix,  No.  30 — continued.  Appendix  30. 


Collieries  visited,  and  the  names  under  which  they  appear  at  the  various  Collieries. 


MALTING  in  CAPITALS.  EAST. 


Colliery  F. 

Colliery  G. 

("olliery  H. 

Colliery  J. 

Colliery  K. 



Upper  Four  foot. 

BIG  VEIN. 

BIG  VEIN. 

Big  Vein. 

BIG  VEIN. 

NINE  FEET  VEIN. 

Peacock. 

Peacock. 

BRASS  VEIN. 

Brass  Vein. 

BRASS  VEIN. 

Tregloin. 

Pyrites  in  the  abcive  Seams  in  the  several  Collieries  visited. 

Colliery  F. 

Colliery  G. 

Colliery  H 

Colliery  J. 

Colliery  K. 

Pyrites  in  layers  at 
bottom. 

Black    kidney  -  shapeil 
lumps  irregularly  dis- 
tributed. 

Black  lumps  of  irregu- 
lar size  and  shape, 
irregvilarly  distri- 
buted, sometimes  on 
one  plane. 

(Not  being  worked  at 
present). 

Dull  black  layers  H 
to  2  ft.  abo\  e  bot- 
tom of  bottom  coal. 

In  egular  layer  about 
2  ft.  from  bottom 
of  vein  (qranular 
coal  and  iJlack  py- 
rites Tuixed). 

Pyrites    present,  more 
"difficult  of  extraction 
than    in    Big  Vein, 
small  lumps  adhering 
strongly  to  coal. 

Both  yellow  and  black, 
in  a  band  about  6ins. 
from  top  of  vein. 

Thin  band  of  bright 
coal  traversed  by 
threads  of  pyrites, 
about  9  ins.  below 
toj)  of  vein. 

Layer  of  brassy  pyrites 
in  top  coal,  bome- 
times  quite  absent. 

Imperbistent  black 
layer  nearer  top 
than  bottom  of 
seaju. 

ditt". 
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Apper/tlijc;^. 


Details  of  the  Seams  showing  Partings  other  than  those  of  Pyrites. 


Colliery  A  : 

The  coals  are  all  solid.  The  Big  Vein  of  this  colliery  lies  about 
57  yards  higher  in  the  .series  tha.n  the  Big  or  Stanllyd  Vein  of  the 
collieries  further  east. 


Colliery  B  : 

Big  Vein. 

Measure.-; 


Solid  coal  of  6  ft.  6  in.  to 


,1  -t,r  .  (Impure  coal,  0  ft.  2  in. 
<.reen\e,n   j^,^^,  '  2  ft.  fi  in. 

Measures  - 

Stanllyd  Vein.  Solid  coal  3  ft.  to 
Measures  - 

r4ras  uchaf  Vein  -       -       -  - 


Colliery  C  : 

r         T>  '     /I     i  -1-  •   (Coal  2  ft.  9  in. 

Lower  Pump  Quart  \  e.n ^  j^,^,,,,^         q  ft.  3  in.       -       -       -  - 

Measure.-;     -       --       --       --       --       --  - 

Tre  Quart  Vein  ----------- 

.  The  Lower  Pump  Quart  lies  aliout  1.50  or  200  yards  below  the 
Stanllyd  Vein. 


Colliery  D  : 

Stanllyd  Vein.    Solid  coal  - 
Measui-es     -       -       -       _  . 
Upper  Pump  Quart.    Solid  coal 


Colliery  1^  : 

Deep  Stanllyd.    Solid  coal  4  ft.  to 
Mea.sures     -       -       -       -  . 
(jlras  isaf.    Solid  coal  - 


Colliery  F  : 

'  Big  Vein.   Solid  coal  - 
Measures,  about  -       -       -  - 
Peacock  A'^ein      -       -       -  - 
Measures     -       -       -       -  . 
Tregloin  Vein  witli  partings,  about 


-Colliery  G 
Big  Vein 


'Coal 


4  ft.  4  in.  - 

2  in.  - 


I  Impure  coal 
Measures,  about  - 
Peacock  or  Brasw  Vein 


Colliery  H  : 

Big  Vein  -  -  -  -  - 
Measures,  about  -  -  -  - 
Peacock  or  Brass  Vein,  2  ft.  10  in.  to 


Colliery  .J  : 

Upper  four  Feet  Vein 
Measures     -       -  - 


ft 

in. 

fTop  ccal  - 

2 

0  - 

Bi'<  Vein    J  Parting  of  dirt 
'"^            i  Middle  coal 

0 
3 

OA  - 
6  - 

iBottom  coal 

3 

6  - 

rTop  coal  - 

0 

3  - 

±5rass  Vein-^  Parting  - 

0 

2  - 

[Bottom  coal 

2 

6  - 

Colii'^ry  K  : 

Big  or  Nine  Feet  Vein.    Solid  coal  6  ft.  (>  in.  to 


Measiu-es 
Brass  Vein. 


Yai-ds. 


-  i 


() 
12 
0 


0 
20 
0 


20 
0 


Solid  coal 


23 

0 


0 
20 
u 


Feet.  Inches. 


0 

7 

0 

12 

0 

0 

0/ 

2 

8 

45 

0 

0 

0 

3 

3 

12 

0 

0 

0 

2 

6 

0 

3 

0 

\) 

(.) 

0 

0 

4 

fi 

20 

0 

0 

0 

3 

6 

0 

4 

0 

0 

4 

6 

20 

0 

0 

0 

3 

0 

0 

11 


0 

11 
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•-'.—On  the  Occurrence  of  Pyrites  and  Other 
Impurities  in  the  Seams. 

The  facts  ascertained  are  summarised  in  tabular  fonn 
Table  II. 

3'o  visible  iron  pyrites  occurs  in  the  follo\N  ing  seams  :  — 


The  Big  "\'ein  of  G  has  at  its  base  one  to  three  inches  of  Appenflix 
impure  coal,  which  is  rejected. 


l^imp  Quart  Seam 
Green  Vein 
Stanllyd  Vein  - 
Gras  uchaf  Vein 
rnnip  Quart  Vein 
Deep  Stanllyd  Seam 


-  CoUiervA. 


Colliery  B. 

Colliery  C. 
Colliery  E. 


In  all  the  other  seams  named  in  the  table,  pyi'ites  is 
visible  in  greater  or  less  abundance.  It  occiu's  in  lumps 
or  thin  impersistent  bands,  and  takes  one  of  two  forms, 
namely,  that  of  yellow  pyrites,  presenting  the  charac- 
teristic appearance  of  the  mineral,  or  that  of  black  material 
consisting  largely  of  coal,  but  containing  sulphide  of  iron 
in  a  form  not  distinguishable  by  eye.  These  will  be 
referred  to  as  yellow  and  black  pyrites  respectively. 

Visible  pyrites  occurs  in  the  following  coals  supplied 
for  malting  : — 

In  the  Big  Vein  of  B.  Colliery  (not  the  Stanllyd  rein 
of  other  collieries).  It  takes  the  form  of  lumps,  chiefly 
of  yellow  pyrit&s,  lying  about  12  or  15  inches  above  the 
bottom  of  the  vein. 

In  the  Stanllyd  of  D.  It  takes  the  form  of  balls, 
dark  outside  but  usually  yellow  inside,  lying  about  tA^-o 
feet  abf)ve  the  bottom  of  the  vein,  but  often  iri'egularly 
distribuled. 

In  tlie  Big  A'ein  of  F.  It  takes  the  form  of  black  kidney- 
shaped  lumps  which  occur  intermittently  in  the  upper  and 
lowQv  parts  of  the  seams.  In  the  Big  Vein  of  G  it  takes 
the  form  of  black  lumps  of  irregular  size  and  shape.  The 
lumps  sometimes  occiu-  in  one  plane,  but  at  otliers  are 
iiTcgularly  distributed  through  the  vein. 

In  the  Brass  Vein  of  H.  It  takes  the  form  of  a  thin 
band  of  bright  granular  coal  traversed  by  threads  of 
yellow  pyrites,  and  about  one  to  three  inches  thick. 
This  band  usually  lies  about  nme  inches  below  the  top 
of  the  vein,  but  disappears  when  the  vein  is  thui.  Small 
lumps  of  yellow  pjTites  also  occiu-,  but  very  rarely. 

In  the  Big  Vein  of  J  it  takes  the  form  of  dull  black 
layers  about  \h  to  2  ft.  above  the  bottom  of  the  bottom 
coal. 

Li  the  Big  or  Nine  Feet  Vein  of  K  it  takes  the  fomi  of  an 
irregular  layer  about  two  feet  above  the  bottom  of  the  vein; 
the  layer  consists  partly  of  a  bright  granular  coal,  which  is 
used  as  a  fuel  in  the  houses  of  the  neighbourhood,  and 
partly  of  black  pyrites. 

In  the  Brass  Vein  of  K.  It  takes  the  form  of  an  imper- 
sistent black  layer  lying  nearer  the  top  than  the  bottom 
of  the  vein.  It  generally  shows  thin  seams  or  granules  of 
yellow  pjTites.  The  layer  is  sometimes  absent  for 
several  hundred  yards. 

Impurities  other  than  Pyrites. 

Seams  of  anthracite  are  usually  "  solid,"  that  Ls,  consist 
of  coal  from  top  to  bottom  without  any  partings  of  clay 
or  stone.  All  the  coals  referred  to  in  the  table  are  solid 
with  the  following  exceptions  : — 

The  Green  Vein  of  B  has  at  its  top  two  inches  of  impure 
coal,  whicli  is  rejected. 

The  Pump  Quart  Vein  of  C  has  at  its  bottom  a  band  of 
impure  coal  about  three  or  four  inches  thick,  which  is 
rejected. 


The  Big  Vein  of  .J  shows  the  following  partings 

Top  coal  interbedded  with  layers  of  black  stone 
and  not  worked  with  the  rest  of  the  vein* 

Parting  of  dirt,  about     -      -      -      .  . 

Middle  coal  

Bottom  coal 


Ft.  in. 

2  0 

0  oi 

3  6 

3  6 


In  the  case  of  all  seams  fragments  of  shale  from  the 
roof  or  floor  are  accidentally  sent  up  in  the  trams.  Frag- 
ments of  the  roof  especially  not  infrequently  adhere 
to  the  lumps  of  coal. 


3. — On  the  Method  in  Use  of  Freeing  the  Coal 
FROM  the  Impurities. 

The  same  method  is  in  use  at  all  the  collieries,  with 
slight  differences  in  detail.    The  miner  Ls  supposed  to 
pick  out  all  visible  pyrites,  fragments  of  shale,  etc.  ;  ' 
but  from  the  conditions  under  which  he  works  is  unable 
to  do  so  completely. 

The  coal  on  reaching  the  top  of  the  pit  is  tipped  into 
an  iron  shoot,  down  which  it  passes  with  a  rapidity 
which  can  generally  be  regulated.  One  or  more  men 
are  stationed  by  the  side  of  the  shoot  whose  business  it 
is  to  pick  out  p}Tites  or  iiupui'e  coal. 

The  coal  then  passes  over  two  or  more  screens,  in  the 
last  of  which  the  bars  are  placed  at  distances  apart  varying 
from  two  to  eight  inches  at  different  collieries.  The  small 
coal  falls  through,  and  large  lumps  only  pass  on  to  the 
truck  for  the  maltster. 

In  this  truck  two  or  more  men  are  stationed  whose 
business  it  is  to  arrange  the  coal  and  throw  out  any 
impurities  that  have  passed  the  men  on  the  screens. 

At  all  collieries  it  is  stated  that  a  special  screen  is  kept 
for  the  malting  coal,  and  that  all  screening  is  done  in 
daylight. 

As  a  rule  no  alteration  has  been  made  in  the  system  • 
in  consequence  of  the  demand  for  arsenic-free  fuel,  but  in 
one  or  two  cases  the  picking  is  done  more  carefully  than 
it  used  to  be. 

Large  lumps  of  coal  in  which  no  pyrites  is  visible  are 
not  broken,  it  being  considered  that  pyrites,  if  it  existed  . 
in  them,  would  always  show  itself  on  their  sm-face.  Lumps 
in  which  pyrites  shows  itself  are  broken,  and  the  coai 
generally  put  back  upon  the  screen. 

All  the  iinpmities  picked  out  are  thrown  on  the  rubbish 
heap,  except  a  certain  form  of  bright  coal  associated  with 
pyrites,  which  is  used  locally  as  a  house  coal. 

At  A  the  bars  of  the  screen  are  2f  inches  apart.  Coal  in 
which  pyi-ites  is  visible  is,  tlirown  out  and  used  for  other 
purposes. 

At  B  the  bars  of  the  screen  are  live  inches  apart.  Three 
men  are  stationed  by  the  screen  for  the  purpose  of  picking. 
The  coal  then  passes  down  a  long  shoot,  when  it  is  further 
picked  over  by  a  man  and  a  boy.  Lastly  there  are  two 
men  in  the  truck  who  also  pick  out  any  impurity.  The 
long  shoot  was  introduced  in  consequence  of  the  demand 
for  arsenic -free  fuel. 

At  E  the  bars  of  the  screen  are  five  inches  apart,  or  if 
requested,  3  inches  apart.  The  impme  coal,  three  or  four 
inches  thick  at  the  bottom  of  the  seam,  is  picked  out  on. 
the  screen  and  used  for  lim.e  biu-niug.  It  breaks  readily 
and  cleanlv  oft'  the  good  coal. 


*  Accoidiag  to  Mr.  Price's  notes  on  observations  made  in  the  mine,  this  top  coal  is  also  represented  in  the  Big  Vein  of 
Collieries  P  and  G,  where  also  it  is  not  worked  for  malting  csal.  Mr.  Price  also  noted  the  occasional  presence  of  a 
black  band  containing  no  visible  pyrites  in  the  Stanllyd  Vein  of  Colliery  E. 
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;      ■  •  At  D  the  bars  are  3^  inches  apart.    The  pyrites  Ls 

tiirown  on  the  waste  heap  or  burnt  in  the  cottages  of  the 
neighboiu-hood.  Previously  to  January,  1901,  the  Pump 
Quart  was  supplied  to  maltsters  mixed  with  Stanllyd, 
but  this  caused  complaints. 

At  E  the  bars  are  4|-  inches  apart.  Soft  coal — even 
if  in  large  lumps — is  picked  out,  and  nothing  but  hard  coal 
in  large  lumps  is  sent  to  the  maltster. 

At  F  the  bars  are  eight  inches  apart.  Before  the  demand 
for  arsenic-free  fuel  a  conveyor  arrangement  had  been 
introduced,  by  which  the  coal  Ls  conveyed  from  the 
screen  to  the  truck.  It  is  thus  brought  thoroughly  into 
view,  and  can  be  freed  from  all  visible  impm"ities. 

At  G  the  bars  are  3f  inches  apart.  The  impurities  are 
picked  out  by  the  miner,  by  the  men  on  the  screens,  and 
by  the  men  in  the  trucks.  They  consist  of  pyrites  and 
of  a  band  of  impure  coal,  one  to  three  inches  thick  at  the 
bottom  of  the  seam.  It  is  believed  that  they  are  all 
removed. 

At  II  the  bars  are  2j  or  3  inches  apart.  The  coal 
is  picked  on  the  screens  and  in  the  trucks.  Since  the 
demand  for  arsenic-free  fuel  greater  care  has  been  exercised 
in  picking  out  lumps  containing  the  black  band  previously 
mentioned.  But  the  band  is  closely  blended  with  the 
coal,  and  does  not  break  cleanly  off  it.  If  it  is  not  more 
than  about  an  inch  thick  it  is  not  picked  out. 

At  J  the  bars  are  two  inches  apart.  The  picking  is 
done  by  two  men  on  the  screen  and  one  in  the  truck. 
Lumps  showing  pyrites  are  wholly  rejected.  Fragments 


of  shale  from  the  roof  of  the  seam  are  attached  to  many  of 
the  lumps  of  coal.  They  break  cleanly  off  the  coal  and 
are  thro^vn  out. 

At  K  the  bars  are  three  inches  apart.  Two  men  are 
employed  on  the  screen  and  three  in  the  truck.  Large 
lumps  showing  pyrites  are  thrown  out  on  to  a  special  stage, 
broken  up,  and  the  coal  thrown  back  on  the  screen.  The 
two  seams  (Big  and  Brass  Veins)  are  mixed. 

Colliery  Q.  I  visited  one  anthracite  coUiery  which  is 
outside  the  antlu'acite  region  above  described.  There 
were  here  two  seams  of  solid  coal,  containing  no 
visible  pyi'ites  or  other  impurity,  respectively  1  foot 
8  inches  and  1  foot  4  inches  in  thickness,  and  separated  by 
70  yards  of  measures. 

It  may  l)e  noted  that  the  measures  of  the  coalfield  in 
which  Colliery  Q  is  situated  have  been  subject  to  great 
pressure  and  disturbance  by  earth  movements  in  past 
geological  ages.  It  is  not  improbable,  therefore,  that  the 
seams  have  been  crushed  out  and  reconsolidated.  Any 
partings  or  impurities  which  they  originally  contained 
may  thus  have  become  so  incorporated  with  the  coal  as 
to  be  indistinguishable  to  the  eye. 

Analysis  of  antliracite  made  for  the  above  collieries.  The 
following  table  gives  in  each  instance  the  analyses  of  the 
fuel  as  prepared  for  the  maltster,  and  as  fmnished  by  the 
colliery  proprietor.  They  have  been  made  by  different 
analysts  at  different  dates  and  probably  by  dififerent 
methods.  It  is  not  possible  to  say,  therefore,  how  far  they 
are  comparable  or  reliable  (pp.  306-7 ).j 


SAi\IP];ES. 


It  is  recoDomended  that  samples  of  the  following 
should  be  examined  for  the  occuiTence  of  arsenic  :  — 

A .  Colliery  : — 

The  Big  Vein. 

The  Lower  Pump  v^uart  Vein. 
The  Green  Vein. 

B.  Colliery  :- 

The  Big  Vein. 
The  Green  Vein. 
The  Stanllyd  Vein. 
;  The  Gras  uchaf  Vein. 
Pyrites  from  the  Big  Vein. 

A  two-inch  band  of  imnure  coal  on  fop  of  the 
Green  Vein. 


C5.  CoUiery  :  - 

The  Pimip  Quart  Vein. 

A'three-mch  band  of  impure  coal  at  boUoni  of 
tho  vein. 


D.  Colliery  : — 

The  Stanllyd  Vein. 
The  Pump  Quart  Vein. 
Pyrites  in  the  Stanllyd  Vein. 


E.  Colliery  : — 

The  Deep  Stanllyd  Vein. 
Pyrites  ui  the  Gras  isaf  Vein* 


F.  CoUiery  : — 

The  Big  Vein. 

Pyrites  of  the  Big  Vein . 


G.  Colliery  :— 

The  Big  Vein. 

Pyrites  in  the  Big-  Vein. 

A  three-inch  band  of  impure  coal  at  the  bottom 
of  the  vein,. 
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H.  Colliery  :— 


The  Brass  Vein  where  no  pyrites  occurs. 
The  Brass  Yc'm  where  pyrites  does  occur. 
The  band  of  supposed  black  pjTites  which 
nine  inclies  b"lowJ:he  top  of  the  vein. 


J.  Colliery 

The  Big  Vein. 

Pyrites  in  the  Big  Vein. 

Top  coal  of  the  Big  Vein. 


K.  Celliery  :- 

The  Brass  Vein  wnere  no  pyrites  is  visible. 
The  Brass  Vein  where  pyrites  is  visible. 
Pyrites  in  the  Brass  Vein. 
The  Big  Vein. 
Pyrites  in  the  Big  Vein. 
The  roof  of  the  Big  Vem. 

In  every  case  it  would  be  advisable  to  examine  a  fair 
sample  of  tlie  fuel  ay  prepared  for  the  maltster. 
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Appendix  30.  Appendix,  No.  30 — continued. 


TABLE  VI.— Analyses  furnished 


A. 

15. 

Lower 
Pump  Quart 
Vein. 

Big  Vein. 

Big 
Vein. 

Green 
Vein. 

Stanllyd 
Vein. 

Gras 
Uchaf. 

93-90 

94-28 

89  •SO 

92-33 

92-88 

92^88 

Hydrogen  

Oxygen   

— 

.  — 

— 

— 

— 

Volatile  matter  

4-23 

4  ■lit. 

6-80 

5-59 

6-25 

5^24 

Sulphur  -  - 

•65 

•82 

•90 

•78 

•86 

•90 

Afth  

1-22 

-84 

3^40 

1-30 

•87 

r88 

100-00 

100^00 

100-90 

100-00 

100-86 

100-90 

Special  Examination  for 
Ar.senic. 

Entirely 
free. 

Entirely 
free. 

Mimite 
trace. 

Perfectly 
free. 

Minute 
trace. 

Quite  free. 
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Appendix,  No.  30 — continued.  Appendix  30. 


by  Colliery  Proprietors. 


c. 

D. 

E. 

F. 

G. 

H. 

J. 

K. 

Q. 

Pump  Quart 
Vein. 

Stanllyd 
Vein. 

Big 
Vein. 

92-73 

9-2 -09 

92-18 

93-578 

91-69 

88-20 

91-46 

93  09 

94-18 

3-37 

— 

3-55 

1-623 

3-51 

— 

— 

— 

2-99 

■50 

1-  2-69 

2-79 

4-159 

2-48 

j 

•76 

7  04 

9-60 

6-60 

5-37 

0-15 

0-93 

0-45 

01  !S 

0-70 

-70 

•74 

•59 

0-76 

0-87 

1-03 

U-41G 
(moisture) 
0-106 

1  -62 

2  15 

1  -20 

1-54 

-98 

100  00 

100-93 

100-00 

100-00 

100-0 

100-65 

100-00 

100-00 

10000 

T^rth  grain 
per  lb. 

No  trace. 

Free. 

Free. 

Quite 
free. 

Absolutely 
free  from 
arsenic. 

Entirely 
free. 
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EEPORTS  ON  MALTING  ANTHRACITE.— PART  IV 


PART  IV.— REPORT  ON  COLLECTION  OF  SAMPLES  FROM  ANTHRACITE  COLLIERIES  IN  SOUTH 
WALES,  BY  MR.  S.  WARREN  PRICE,ASSOC.  R.S.M.,  F.G.S.,  M.INST.MIN.ENG.,  LECTURER  ON 
MINING  IN  THE  UNIVERSITY  COLLEGE,  CARDIFF. 


The  samples  were  collected  from  the  several  collieries 
noted  by  Mr.  Strahan  at  varioiis  dates  between  December 
5th,  1901,  and  Augnst  21st,  1902. 

In  collecting  the  samples  I  followed  the  general  lines 
which  had  been  agreed  upon  before  I  began  my  visits  to 
the  collieries. 


SAMPLES  TAKEN  UNDERGROUND. 

The  samples  of  seams  were  taken  in  the  mine  by  cutting 
out  pieces  with  a  sharply-pointed  pick  ;  the  pieces  being 
taken  closely  together  tlu-oughout  the  vertical  section  of 
the  seam,  and  being  as  nearly  as  possible  of  equal  size  ; 
or  (where  it  was  possible  to  remove  such  pieces)  they 
consisted  of  thui  flakes  extending  downM'ard  over  a  con- 
siderable ^=ertical  extent,  but  of  small  sectional  area,  in  the 
plane  of  the  seam. 

The  object  in  view  in  all  such  cases  Avas  to  secm-e  a  fair 
representation  in  the  sample  of  each  portion  of  the  seam, 
such  as  would  be  realised  by  cutting  grooves  of  uniform 
cross  section  tlirotighout  the  whole  depth  of  the  coal 
from  roof  to  floor.  In  the  case  of  anthracite  coal,  cutting 
■such  gi'ooves  is  particularly  troublesome,  and  in  practice 
the  same  result  was  attained  by  the  separation  of 
pieces  in  the  way  described  at  points  so  chosen  that 
the  whole  of  the  vertical  section  of  the  seam  v.'as 
properly  represented  ui  the  sample.  The  samples  taken 
in  the  mine  were  in  all  cases  obtained  from  freshly 
worked  faces  of  coal,  or  from  faces  being  worked. 

In  all  cases  where  the  seam  contained  bands  of  dii't, 
stone,  pjTites,  or  inferior  coal,  and  where  such  impuri- 
ties were  removed  by  the  miners  or  at  the  sm'face, 
these  impiu-ities  were  carefully  excluded  from  the 
average  sample  of  the  seam  ;  and  when  portions  of  any 
of  these  impurities  were  taken  for  special  samples,  great 
care  was  observed  in  packing  to  prevent  any  portion  of  the 
special  sample  from  mingling  with  the  sample  of  the  seam,  t 
It  has  in  every  case  been  stated  by  the  colliery  officials 
that  visible  pyrites,  shale  and  other  impiu-ities  are  picked 
out  either  by  the  miner  underground,  or  by  the  men 
employed  at  the  surface  for  that  purpose,  where  coal  is 
being  prepared  for  malting. 

The  samples  of  coal  taken  in  the  mine  do  not,  therefore, 
include  any  obvious  lumps  or  bands  of  pyrites  or  any  other 
impurity  that  was  capable  of  being  removed  in  either  of 
the  above  ways,  with  the  exception  of  two  special  samples 
from  Colliery  H  noted  below. 

\^^lere  thin  filn"is  or  small  particles  of  pyiites  or  of  a 
white  mineral  C?  calcite)  are  found  in  joint  planes,  etc.,  in 
the  coal,  they  are,  of  course,  not  rejected. 

In  some  of  the  seams,  as  noted  by  Mr.  Strahan,  practi- 
cally speakmg  no  pyrites  is  visible.  In  others  pyrites 
sometimes  occurs  in  thin  layers,  black  in  colour  and 
inconspicuous,  and  blending  with  the  coal  to  which  it 
firmly  adheres.  Sometimes  these  bands  are  the  lateral 
extensions  of  small  or  thin  lenticular  nodules  of  pyrites  ; 
sometimes  they  are  isolated  and  of  small  extent. 

Evidence  of  the  presence  of  impersistent  thin  streaks 
of  pyrites  was  observed  in  portions  of  the  Stanllyd  seam 
at  Colliery  G  and  at  Colliery  F  ;  also  in  the  "  BigVein'- 
at  Collieries  A  and  B. 

With  regard  to  obvious  pyi-ites,  which  can  be  separated 
in  the  mine  oi'  on  the  surface,  it  is  important  to  note  that 
the  thoroughness  with  which  such  imp^irities  can  be 


removed  depends  upon  the  method  adopted  and  also  upon 
the  degree  of  visibility  and  the  firmness  of  adherence,  or 
otherwise,  of  the  impurity  to  the  coal. 

For  example,  at  Colliery  D,  the  pyrites  in  the  Stanll yc  1 
seam  occm-s  chiefly  in  large  roTinded  lumps  which  easily 
separate  from  the  coal  and  are  picked  out  underground 
by  the  miners.  In  this  case  the  miner  can  hardly  fail 
to  make  the  separation. 

On  the  other  hand,  some  of  the  seams,  particularly 
in  the  collieries  to  the  east  of  the  antlu-acite  coalfield. 
Colliery  H  (Brass  Vein),  Colliery  K  (Brass  Vein  and  Big 
Vein),  and  Colliery  J  (Big  Vein),  show  pyrites  in  the  form 
of  a  more  or  less  continuous  layer,  of  varying  tliickness, 
often  2  to  3  m.,  which  blends  with  the  coal,  and  cannot  be 
removed  cleanly  either  in  the  mine  or  at  the  surface. 
In  such  cases  exclusion  of  pyrites  by  the  miner  or  picker 
needs  much  more  care  and  attention.  The  way  in  ^^  hich 
it  is  effected  is  by  the  picker  Avho  examines  the  ceal  on 
the  surface  removing  all  lumps  in  wliich  the  band  of 
pyi'ites  appears.  If  the  lumps  are  large  they  are  broken 
with  a  pick.  The  impure  coal  thus  separated  is  used  for 
boiler  fires,  or  for  local  consumption  ss  house  coal. 

In  this  connection  I  should  note  as  regards  the  Brass- 
Vein  at  Colliery  H,  that  at  the  date  of  Mr.  Strahan 's 
visit,  the  custom  was  to  choase  malting  coal  from  places 
where  the  pyritic  layer  is  comparatively  thin,  and  to 
allow  pieces  of  coal  in  which  tlie  layer  was  not 
more  than  'about  an  inch  thick  to  be  included  in 
malting  fuel.  Wien  I  visited  this  colliery,  how- 
ever, I  was  informed  that  the  method  of  picking 
the  coal  for  malting  had  been  altered  within  tlie 
last  few  months.  At  present  the  coal,  after  passing 
over  a  long  mclined  fixed  screen,  is  received  upon  a  plate 
from  which  it  can  be  sent  to  either  side  into  raih\ay 
waggons  for  ordbary  sales.  'Wlien  malting  coal  is  being 
loaded  the  men  have  to  di'ag  or  lift  the  hunps  from  the 
plate  at  the  bottom  of  the  mclined  screen  on  to  a  narrow 
platform,  and  then  pass  the  coal  down  a  separate  shoot  mto 
the  railway  waggons  placed  to  receive  it  on  a  line  of  rails 
parallel  to  the  former.  It  is  claimed  as  an  advantage  that 
as  the  men  must  lift  or  move  every  lump  of  coal  that  goes 
into  the  malting  coal  waggon  they  have  a  good  opportunity 
to  satisfy  themselves  that  there  is  no  streak  or  band  of 
pjTites  in  it,  and  are  more  likely  to  let  svich  pieces  pass 
mto  the  waggons  for  ordinary  classes  of  coal  than  to 
trouble  to  lift  them  into  the  malting  coal  waggon.  The 
objection  to  this  proceeding,  of  course,  is  the  labour  and 
time  involved. 

A  somewhat  similar  system  was  followed  at  Collieries 
J  and  K.  In  each  case  the  streak  of  pyrites  is  continuous, 
distinct,  and  in  one  plane,  so  that,  although  the  band  of 
pjTites  cannot  be  removed  by  itself  from  the  limips 
without  taking  coal  with  it  or  leaving  pyrites  behind,  yet 
it  is  not  difficult  to  secure  the  remo^  al  of  lumps  of  coal 
containing  the  band. 

As  regards  collection  of  samples  in  these  cases.  At 
the  Brass  Vein  of  Colliery  H,  in  view  of  the  former  custom 
noted  by  Mr.  Strahan,  I  took  two  samples  in  the  seams 
at  pomts  where  the  band  of  pyritic  coal  was  fahly  thick 
(1  to  2  in,)  and  included  the  bands  in  the  sample — notes 
being  given  to  the  analyst  of  the  proportions  in  which 
the  coal  and  the  band  should  be  combined  in  order  to 
make  a  representative  sample  of  the  seam.  I  also  took 
a  sample  representing  the  whole  thickness  of  the  seam 
at  a  point  where  the  band  of  pyrites  was  absent. 


I  When  more  tlian  one  sample  was  enclos>etl  in  a  box  the  smaller  ones  were  separately  wrajiped  closely  in  several 
thicknesses  of  strong  paper  and  tied  securely.  Large  ^^ample8  were  usually  e-iclosed  in  separate  ho.xes,  but  when  this 
could  not  be  done,  the  box  Avas  divided  into  two  parts  by  a  closely  litted  division  or  ]iartitioii,  lixed  in  \t\a.i:M  by  th<i 
carpenter  at  the  mine. 
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Tn  the  case  of  the  Big  Vein  at  CoUieries  J  and  K  and  of 
the  Brass  Vein  at  tlie  latter,  I  exchided  the  layer  of  pyritic 
coal  from  the  samples,  but,  as  in  the  case  of  pyrites  else- 
where, i  took  a  special  sample  of  the  layer. 

In  all  cases  the  whole  operation  of  collecting:  the  sample, 
labelling  it  and  packing  it  up  was  carried  ont  (except  the 
fmal  packing  for  those  packed  at  Cardifl')  by  niyself  in  the 
presence  of  the  manager  or  some  other  official  of  the 
colliery,  and  the  latter  was  in  all  cases  invited  to  assure 
himself  that  the  samples  were  correctly  labelled  and  kept 
oistinct. 

Samples  were  collected  in  sample  bags  and  labelled,  and 
were  transferred  to  the  wooden  boxes  afterwards — usually 
at  the  colliery  office.  Owing  to  the  fact  that  the  sample 
requu-ed  was  of  considerable  weight,  20  lbs.,  it  was  seldom 
considered  necessary  to  take  a  larger  sample  and  reduce  by 
"  quartering."  Ordinarily  it  Avas  foimd  to  be  possible 
to  secure  a  completely  representative  sample  without 
taking  more  than  was  required  to  be  sent  to  the  analyst 
In  some  cases  however,  a  first  large  sample  was  halved 
by  breaking  each  piece  and  rejecting  half  of  it. 

I  have  made  a  point  in  collecting  the  samples  of  ascer- 
taining whether  the  colliery  manager  or  his  representative 
considered  the  seam  in  the  place  chosen  for  sampling  to  be 
of  a  fair  average  character.  I  wished  them  to  feel  that 
the  samples  were  fairly  taken. 

In  nearly  all  cases  I  have  details  of  the  positions  in  the 
mine  workings  where  the  samples  were  taken,  and  can 
thus,  if  desired,  shoM'  the  positions  on  a  map  or  plan.  I 
have  prepared  sections  in  certain  cases  where  the  seam 
was  not  "  solid,"  but  contained  partings  or  definite  layers 
of  impurity. 


SAMPLES   OF   MALTING  COAL. 

In  sampling  the  method  followed  was  to  make  a  heap, 
derived  from  as  large  a  bulk  as  possible  of  the  coal  which 
had  already  been  prepared  for  sale  to  the  maltster.  The 
anthracite  usually  being  in  large  lumps,  some  of  these 
were  either  broken  doAvn  or  pieces  were  broken  off  from  a 
number  of  the  lumps. 

The  bulk  sample  was  then  carefully  reduced  to  the  size 
(about  20  lbs.)  required  by  Dr.  McGowan. 

In  writing  to  make  appointments  I  always  stated  that 
samples  would  be  required.  In  a  few  cases,  noted  beloAv, 
however,  there  was  some  difficulty,  as  I  was  informed 
that  there  were  no  trucks  of  malting  coal  at  hand. 

The  following  is  a  list  of  the  samples  of  malting  coal 
collected  with  comments  upon  each  : — 

Colliery  A. — Sample  taken  from  two  waggons  in  presence 
of  the  Agent. 

Colliery  B. — No  malting  coal  was  being  loaded  at  the 
time  of  my  visit,  and  the  screens  had  been  temporarily 
altered  for  supplying  other  classes  of  coal. 

I  obtained  a  good  average  sample  from  about  five 
waggons  in  a  long  train  of  them  which  Avere  standing  on 
the  sidings  at  Llanelly.  A  clerk  accompanied  me  to 
point  out  the  waggons  which  contained  malting  coal. 

Colliery  C. — An  average  sample  was  obtained  from 
three  waggons  in  presence  of  the  Manager. 

Colliery  D. — An  average  sample  of  the  malting  coal  was 
obtained  from  three  railway  waggons  in  presence  of  the 
Sales  Agent. 

Colliery  E. — An  average  sample  of  the  malting  coal  was 
obtained  from  four  railway  waggons  in  presence  of  the  son 
of  the  Undergroimd  Manager. 

Colliery  F. — ^An  average  sample  of  malting  coal  -uas 
taken  from  two  railway  waggons,  in  presence  of  the  Fore- 
man of  the  Surface  Works. 

Colliery  G. — An  average  sample  of  the  malting  coal  was 
taken  from  two  railway  waggons  in  the  presence  of  th(^ 
General  Manager,  lliere  were  a  number  of  Avaggons  of 
other  coal,  but  the  Manager  stated  that  not  more  than  the 
tAvo  waggons  contained  malting  coal. 

Colliery  H. — The  colliery  Avas  not  Avorking  on  the  day 
Avhen  I  visited  it  OAving  to  deficiency  of  raihvay  Avaggons, 
and  there  Avere  no  railA\  ay  Avaggons  loaded  with  malting 
coal  at  the  colliery.  In  order  to  obtain  a  sample  repre- 
senting the  malting  coal  I  got  the  Manager  to  explain  the 
system  in  use  for  selecting  coal  for  malting  {see  above) 
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and  the  official  who  had  accompanied  me  undergroimd  then  Appendix  30. 

placed  a  munber  (about  12)  of  large  pieces  of  coal  on  the   

platform  in  the  same  way  as  Avould  be  done  A\'hen  selecting 
coal  for  malting,  and  I  took  a  sample  from  them.  The 
quantity  of  coal  in  the  inclined  screen  and  on  the  plate  at 
the  bottom  from  Avhich  the  lumps  Avere  taken  Avould 
amount  to  several  tons. 

Colliery  J. — In  this  case  no  malting  coal  AA'hatever  was 
being  loaded  on  the  day  when  I  visited  the  colliery,  and 
there  Avere  no  Avaggons  loaded  either  there  or  at  any  place 
near  the  colliery. 

The  sample  AA'hich  I  obtained  I  cannot,  therefore,  regard 
as  quite  satisfactory,  and  it  was  merely  taken  provisionally. 
One  railAvay  Avaggon  Avas  said  to  contain  coal  from  the 
Big  V ein  from  AAdiich  malting  coal  is  obtained,  but  it  was 
said  that  this  coal  had  not  been  cleaned  as  carefully  as 
Avhen  sold  for  malting.  Taa'o  others  (out  of  a  number) 
Avere  said  to  contain  coal  from  both  Big  and  Brass  Veins — 
the  latter  not  used  for  malting. 

The  sample  was  taken  from  these  three  AA'aggons,  pieces 
beijig  chipped  from  Big  Vein  coal  only.  It  Avas  taken  in 
presence  of  the  Colliery  Surveyor.  A  second  sample  of 
malting  coal  Avas  taken  from  railAvay  Avaggons  in  April, 
1903,  in  the  presence  of  the  Manager,  which  should  prove 
a  reliable  sample. 

Colliery  K.—A.  sample  of  malting  coal  Avas  taken  fron\ 
two  or  three  raiWay  Avaggons  loaded  Avith  malting  coal 
that  Avere  standing  at  the  colliery. 

Colliery  Q. — Tliere  Avere  no  raihvay  Avaggons  loaded  here 
Avith  malting  coal,  but  a  large  stock  pile  ahnost  15  feet  high 
was  carefully  sampled.  In  April,  1903,  I  obtained  a 
second  sample  of  anthracite  from  this  colliery,  again 
from  a  large  stock  pile,  which  Avas  carefully  sampled  all 
over  its  swface. 

I  should  add  that  in  April,  1903,  I  also  re-visited 
Collieries  A,  B,  and  K,  to  obtain  certain  supplementary 
samples  desired.  These  Avere  taken  in  the  same  Avay  as 
before.  In  the  Green  Vein  of  Colliery  B,  each  .sample 
represented  an  aggregate  of  samples  of  the  Avhole  thickness 
of  the  seam  (except  its  top  coal,  AAdiich  is  rejected),  taken 
from  different  points-.  In  the  new  samples  of  the  Brass 
Vein  at  Collieries  J  and  K,  and  of  the  Big  Vein  at  the  latter, 
the  layer  of  pyritic  coal  AA'hich  traverses  the  scam  Avas,  as 
before,  not  included  in  the  sample. 


REMARKS  ON  THE  PICKING  AND  SCREENING 
OF  ANTILRACITE. 

Antliracite  is  prepared  in  carefully  graded  sizes  for 
various  uses  other  than  maltmg.  Tliese  remarks  refer 
solely  to  the  preparation  of  the  large  clean  lumps  of 
anthracite  supplied  to  the  nialtster. 

In  the  older  method,  the  trams  of  coal  from  the  mine 
are  tipped  on  to  an  arrangement  consisting  of  a  long 
inclined  shoot  combined  AAith  inclined  screens  formed  of 
fixed  iron  bars. 

Tlie  bar  screens  permit  the  coal  beloAV  a  certain  size  to 
fall  through,  Avhile  the  larger  lumps  slide  dowmvards  over 
the  bars  and  finally  drop  into  the  raihvay  waggons, 
lliere  is  a  moveable  door  or  gate  at  the  bottom  of  the 
screen  to  regulate  the  descent  of  the  coal.  As  the  coal 
shdes  doAniAvards,  and  AA'hile  it  remains  for  a  short  time 
stationary  on  the  screens,  it  is  examined  by  men  standing 
at  the  sides  of  the  shoot  AA'ho  pick  out  and  throAv  aside 
any  pieces  of  pjTites,  shale,  dii'ty  coal,  etc.,  that  they 
see.  Pieces  adhering  to  lumps  of  coal  are  broken  off 
Avitli  a  light  pick — in  most  cases  this  is  easily  done,  but 
there  are  some  cases  Avhere  the  impuiity  is  too  closely 
united  to  the  coal  for  this  to  be  done  effectively,  as  I 
have  pointed  oiit  above. 

Tlie  chief  disadvantage  of  the  inclined  shoot  lies  in  the 
fact  that  the  coal  AA-hen  tipped  on  to  it  from  the  tram 
rushes  doAvn  quickly  until  it  is  checked  by  the  moveable 
door  or  by  the  coal  AAhich  may  have  been  retained  in 
the  lower  part.  During  its  descent,  it  at  first  moves  too 
rapidly  to  be  examined  properly,  and  finally,  AA'hen 
checked  and  held  in  the  bottom  of  the  shoot  by  the 
moveable  door,  it  is  usually  too  closely  packed  together 
to  allow  of  the  Avhole  of  the  lumps  being  examined. 

In  some  cases  the  screen  is  placed  at  a  more  moderate 
inclination  so  that  the  coal  has  to  be  pushed  slightly  to 
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Appendix  30  make  it  slide  dow  nwards.    This  gives  the  pickers  a  sUghtly 

  better  opportunity  to  exanrine  the  coal,    ^^^lere  these 

inclined  slioots  are  in  use  it  is  usual  to  have  one  or  two 
pickers  in  the  railway  waggons  also. 

A  much  more  effective  arrangement  is  that  in  which 
the  coal  first  passes  over  screens — either  of  the  "fixed 
bar  "  or  of  the  moving  or  "  jigging  "  type — ^^hereby  the 
small  coal  is  removed.  Tlie  large  coal  from  the  screens 
then  slides  on  to  a  travelling  picking  belt  or  table.  This 
picking  band  or  table  consists  of  an  endless  chain  running 
over  rollers  and  covered  with  narrow  steel  plates,  and 
presents  a  horizontal  surface  about  4^  feet  wide  by  30  to 
60  feet  in  length  (varying  according  to  circumstances). 
It  moves  constantly  in  one  direction,  and  the  coal  (A\hich 
slides  on  to  it  in  such  a  way  as  to  be  spread  over  the 
whole  width  and  evenly  distributed  along  its  length)  can 
be  thoroughly  examined  by  the  pickers  who  stand  at  the 
sides.    Tlie  pickers  have  thus  a  better  opportunity  to 


detect  any  impurities  in  the  coal,  and  are  better  able  to 
remove  them  than  in  the  arrangement  first  described. 
These  travelling  picking  belts  are  in  use  at  a  few  anthracite 
collieries,  and  one  was  being  installed  at  one  of  the  col- 
lieries visited.  They  are  in  use  at  a  very  large  number 
of  steam  coal  collieries. 

Supervision  of  the  pickers  and  a  good  light  to  work  in 
a,re.  of  course,  essential  to  the  satisfactory  upe  of  these 
methods. 

In  view  of  the  increasing  demand  for  good  inaltmg 
anthracite,  colliery-owners  will  probably  find  advantage 
in  considering  how  far  theu-  present  methods  of  cleaning 
this  class  of  coal  can  be  improved.  At  the  same  time,  the 
consumer  should  bear  in  mind  that  it  is  not  possible  on  a 
commercial  scale  to  turn  out  a  product  absolutely  free 
from  all  impurities. 

S.  WAKREN  PRICE 

June,  1903. 
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PART  v.— REPORT  ON  THE  EXAMINATION  OF  ,  MALTING  ANTHRACITES,  AND  OTHER  SPECI- 


MENS SUBMITTED  IN  COURSE  OF  THE  COMMISSION'S  INQUIRY  AS  TO  ARSENIC 
ING  FUELS,  BY  DR.  G.  MCGOWAN. 


IN  MALT- 


In  submitting  the  accompanying  tabular  statement 
of  results  (Table VII.,  below)  to  the  CommLssion,  I  may 
be  allowed  to  call  attention  to  a  few  points  as  follows  : — 

1.  This  work  has  been  carried  out  in  my  laboratory 
by  Mr.  R.  B.  Floris,  A.I.C.  It  has  been  arduous  and  pro- 
longed, and  1  would  here  express  my  thanks  to  him  for  the 
great  care  which  he  has  taken  throughout.  Any  im- 
provements in  the  methods  followed,  which  have  come 
n  the  course  of  workuig,  have  been  mainly  due  to  him. 

2.  The  details  of  the  analytical  process  followed  in  the 
case  of  fuels  have  already  been  sufficiently  given  in  the 
joint  paper  by  Mr.  Floris  and  myself  which  has  already 
been  submitted  to  the  Commission  (Appendix  23).  It 
is,  therefore,  unnecessary  to  say  anything  further  on  this 
subject,  except  that  the  method  might  probably  be  appre- 
ciably shortened  (in  the  absence  of  any  considerable 
quantity  of  copper)  by  re-igniting  the  precipitated  sulphide 
of  arsenic  with  lime,  and  "  Marshing  "  the  hydrochloric 
acid  extract  of  the  residue  directly.  This  modification 
was  first  suggested  by  Mr.  E.  S.  Finlow  in  connection  with 
the  examination  of  other  substances  for  the  Commission. 

3.  The  necessity  for  very  careful  sampling  from  bulk, 
and  of  carefvil  sub-sampling  "  in  the  Laboratory  (c/. 
Appendix  23),  in  the  case  of  fuels,  cannot  be  too  strongly 
insisted  upon. 

4.  All  the  samples  of  coal  examined  contained  large 
quantities  of  ii'on  relatively  to  the  arsenic  present,  some 
of  course  much  more  than  others  ;   the     Big  Vein  " 


samples,  for  instance,  contained  a  great  deal.  With 
regard  to  the  anthracites  proper,  speaking  generally, 
one  might  say  that  the  softer  the  coal  the  more  iron  there 
was  present. 

5.  In  the  estimations  of  arsenic,  as  far  as  possible, 
mirrors  approximating  to  the  standard  {i.e.  the  precipi- 
tated standard)  of  0'02  mgrm.  As^O,;  Avere  read  ;  but, 
of  com'se,  there  were  many  exceptions  to  this. 

6.  In  a  few  cases,  where  the  results  obtained  in  the  first 
instance  were  for  one  or  another  reason  unsatisfactory, 
several  different  mirrors  were  made  from  more  than 
one  precipitation  (this  is  not  shown  in  the  tables). 

7.  Nos.  45  and  46  may  be  taken  as  an  example  of  two 
impm-e  coals  presenting  much  the  same  appearance,  but 
containing  totally  different  quantities  of  arsenic. 

8.  It  will  be  noted  that  in  the  samples  which  contained 
visible  yellow  pyrites,  the  volatile  arsenic  constituted 
a  large  percentage  of  the  total  arsenic  present. 

9.  In  some  of  the  impurities,  e.g.  No.  37,  No.  60  and 
No.  62,  the  results  show  the  "  volatile  "  arsenic  as  coming 
out  very  low,  but  it  should  be  borne  in  mind  that  there 
was  very  little  combustible  matter  altogether  in  these 
samples. 


Ealing,  London,  W., 

July  7th,  1903^  ] 


GEOEGE  McGOWAN. 
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Table  YII. — Results  of  Examination  of  Malting  Anthracites  and  other  Specimens 


Consecutive 
Number. 

Sample 
Number. 

Anthracite  Colliery. 

Nature  of  Sample. 

1 

1 

Notes  as  to 
Colleetion  and  Appearance 

of  Sample.  ! 

1  1 

36 

COLLIERY  A  - 

Malting  Coal- 

From  railway  waggons.  Very 
hard  sample  of  anthracite. 

2 

37 

-    ditto  -       -       -  - 

Lower  Pumpquart  Vein,  taken 
underground. 

Very  hard  sauiple  of  anthracite 

3 

39 

-    ditto  -       -       -  - 

1 

Green  Vein,  taken  underground  j 

4 

64 

-    ditto  -       -       -  - 

Green  Vein,  tiken  at  a  p)int  in  ! 
the  workin;^H  about  h  mile  from 
tlie  mouth  of  the  incline.  [ 

Second  sample,  April  1903,  for 
comp  irison  with  Green  Vein 
Nos.  10,  11  and  12. 

5 

40 

-    ditto  -       -       -  - 

Big  Vein,  taken  underground 



6 

62 

-    ditto  -       .       -  - 

Gras  Uchaf  Vein,  taken  under- 
ground. 

7 

38 

-    ditto  -       -       -  - 

Inferior  coal  at  l)ase  of  lower 
Pumpy^uiirt  Vein. 



8 

28 

COLLIERY  B 

Malting  Co.\l 

From  railway  waggons  at  station 
near  colliery. 

9 

24 

-    ditto  -       -       -  - 

Big  Vein,  taken  underground  - 

10 

25 

-    ditto  -       -       -  - 

Green  Vein,  taken  underground 



11 

63 

ditto  -       -       -  - 

Average    of    the    Green  Vein 
underground  at  three  separate 
points  in  the  worlcings  above 
No.  7  level. 

Second  sample,  April  1903 

12 

62 

-    ditto  -       -       -  - 

Average    of    the   Green  Vein 
underground  at  three  separate 
points  in  the  workings  above 
No.  6  level. 

Second  sample,  April  1903 

13 

26 

-    ditto  -      -      -  - 

Gras  Uenar  Vein,  taken  under- 
ground. 

14 

27 

-    ditto  -       -       -  . 

Stanllyd    Vein,    taken  under- 
ground. 

15 

53 

ditto  -       -       -  - 

2-inch  band  at  the  top  of«  the 
Green  Vein. 

Consisted  largely  of  shale.  A 
thin  band  of  yellow  pyrites 
to  be  detected  in  some  frag- 
ments. 

16 

54 

1 

-  ditto 

Pyrites  from  the  Big  Vein 

Contained  large  veins  of  yellow 
pyrites.    Very  heavy  sample, 

! 
1 
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Appendix  30. 


submitted  in  course  of  the  CoiMmission's  Inquiry  as  to  Aksenic  in  Malting  Fuels. 


Arsenic  exprei?sed  as  Arsenioiis  Oxide  in  parts  per  million. 


Total. 


6-  00 
3-67 

7-  00 
11  00 

6-33 
5-00 

8-  67 


4-  67 

6-60 
18-30 
16  00 

6-35 

3-20 

5-  60 
280-00 

180-00 


Fixed. 


4-75 

2-57 

6-72 
6-86 

2-33 
4-29 
6-29 


3-  14 

4-  86 
7-67 

13-30 

5-  71 

2-71 
2-70 
68-57 

70-00 


Volatile. 


Volatile  Arsenic 

])er  cent,  of 
Total  Arsenic. 


Notes  as  to  Analysis,  &c. 


1-25 
1-10 

1-  28 
414 

4-00 
0-71 

2-  38 


1-53 

1-  74 

10-63 

2-  70 

0-64 

0-49 
2-90 
211-43 

110  00 


•20-8 

30  0 

18-3 
37-64 

63-2 
14-2 


32-7 

26-4 
.58-1 
16-9 

10-1 

15-3 

51-8 
75-5 

61-1 


After  ignition,  both  with  and  with- 
out lime,  a  considerable  bulk  of 
whitish  ash  was  left,  not 
preciably  soluble  in  hydrochloric 
acid. 


On  dissolving  the  lime  residue  (in 
the  determination  of  the  total 
arsenic)  in  hydrochloric  arid,  an 
oily  layer  separated  out. 
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Table  VII, — Results  of  Examination  of  Malting  Anthracites  and  other  Specimens 


Consecutive 
Number. 

Sample 
Number. 

Anthracite  Colliery. 

Nature  of  Sample. 

Notes  as  to 
Collection  and  Appearance 
of  Sample. 

8 

COLLIERY  C 

Malting  Coal 

From  railway  waggons 

18 

9 

-    ditto  -       -       -  - 

Lower  Pumpquart  Vein,  taken 
in  the  mine. 



19 

10 

-    ditto  -       -       -  - 

Thill  band  of  dirty  coal,  from 
bottom  of  Pumpquart  Vein. 



20 

4 

COLLIERY  D  - 

Malting  Coal 

From  railway  waggons 

21 

49 

-    ditto  -      -      -  . 

Stanllyd   Vein,    taken  under- 
ground. 

22 

7 

-    ditto  -       -      -  - 

Pumpquart  Vein,  taken  under- 
ground. 



23 

6 

-    ditto  -       -      .  - 

Pyrites  from  the  Stanllyd  Vein 

This  sample  was  a  heavy  pyrites 
—  largely  copper  pyrites  — 
apparently  replacing  small 
fossils. 

24 

6 

-    ditto  -       .      -  - 

Pyrites  from   the  Pumpquart 
Vein. 

Large  masses  of  yellow  pyrites. 
The  black  portions  of  the 
sample  showed  a  conchoidal 
fracture. 

25 

50 

ditto  -       .       .  - 

"  Board "  or  impure  top  coal 

26 

21 

COLLIERY  E  - 

Malting  Coal  -      -      -  - 

From  railway  waggons 

27 

S2 

-    ditto  -       -      -  - 

Stanllyd    Vein    taken  under- 
ground f  mile  from  shaft  of 
colliery. 

28 

51 

-    ditto  - 

Black  nodules  from  Stanllyd 
Vein. 

Black  1  material  with  no  visible 
yellow  pyrites.    Fairly  soft. 

29 

SO 

COLLIERY  F 

Malting  Coal  -      -      -  . 

From  railway  waggons 

30 

17 

-    ditto  -       -      -  - 

Big  Vein  taken  in  the  mine  '4 
mile  from  the  mouth  of  the 
level. 

31 

18 

ditto  -       -      -  . 

Impure  top  coal  6  or  7  inches 
thick. 

32 

19 

- 

-    ditto  -       -       .  - 

"  Pyrites '  of  Big  Vein  taken  in 
the  mine. 

Small  black  masses,  some  being 
portions  of  bands — no  visible 
yellow  pyrites. 
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Appendix,  No.  30 — continued.  A])iien(lix  30 


submitted  in  course  of  the  Commission's  Inquiry  as  to  Arsenic  in  Malting  Fuels — Mutinued. 


Arsenic  expressed  as  Arsenious  O.xitle  in  fjarts  per  million. 

Volatile  Arsenic 
per  cent,  of 
Total  Arsenic. 

Notes  as  to  Analysis,  &c. 

Totiil. 

Fixed. 

Volatile. 

:V12 

1-60 

1-52 

48-7 

2-83 

2-25 

0-58 

20-4 

9-50 

6-90 

2-60 

27-4 

A  considerable  bulk  of  ash,  &c. 

8-00 

4-00 

4-00 

50-0 

3-86 

2-20 

1-66 

43-0 

0-57(?) 

0-63(?) 

0-00(?) 

0-0(?) 

93-30 

25-60 

67-70 

72-6 

1300-00 

333-33 

966-67 

74-4 

9-25 

6-57 

2-68 

29-0 

A  considerable  bulk  of  ash,  t&c. 

7-67 

5 -4.3 

2-24 

29-2 

8-00 

5-00 

3-00 

-  37-5 

10-00 

8-80 

1-20 

12  0 

3-04 

1-58 

1-46 

48-0 

4-00 

304 

0-96 

24-0 

19-00 

10-50 

8-50 

44-7 

A  considerable  bulk  of  ash.  &c. 

12-00 

3-60 

1 

8 -40 

70-0 
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Appendix,  No.  30 — continued. 


Table  VII. — Eesults  of  Examination  of  Malting  Anthracites  and  other  Specimens 


Consecutive 

J. 'I  Ull  1  UCi  . 

Sample 
Number. 

Antliracite  f'oUiery. 

Nature  of  Sample. 

Notes  as  to 
Collection  and  Appearance 
of  Sample. 

3S 

COLLIEKY  G 

l\L\LTiNG  Coal 

l''rom  railway  waggons 

34 

12 

-    ditto  - 

liig  Vein,  taken  in  the  mine  1,400 
yards  S.E.  of  New  Pit. 

• 

33 

U 

-    ditto  -       -       -  - 

Big  Vein,  taken  in  the  mine  , 
1,100  yards  on  the  wejt  side 
of  New  Pit. 

36 

29 

-    ditto  -       -      -  - 

Peacock  Vein,  taken  under- 
ground. 

37 

15 

-    ditto  ...  - 

■ '  Pyrites  "  of  Big  Vein,  part  of 
a  large  nodule  from  same  spot 
as  No.  35. 

Hard,  heavy  black  mass,  show- 
ing a  few  minute  specks  only 
of  yellow  pyrites. 

38 

IS 

-    ditto  -       -       -  . 

Impure  bo'.tom  coal  from  Big 
as  No.  34. 

39 

16 

ditto  - 

Impure  granular  top  coal  from 
Big  Vein,  1^  to  4  inches  thick, 
taken  at  the  same  spot  as 
Nos.  34  and  37. 



40 

45 

COLLIERY  H 

Malting  Coal  -      -      -  - 

- — 

41 
42 

46 
47 

-  ditto  -       -       -  - 

-  ditto 

Brass  Vein,  together  with  black 
granular  band  traversing  the 
vein  at  tlie  same  spot  ;  the 
whole  sample  representing  a 
section  of  the  \  ein. 

Similar  sample  from  Brass  ^  ein 
from  anotlier  spot,  also  in- 
cluding band. 

The  black  band  in  these 
samples,  41  and  42,  con- 
sisted of  granular  anthra- 
cite with  a  consideiable  ' 
black      band      running  ' 
through  it.     No  visible 
yellow    pyrites    in  the 
1  hand. 

43 

56 

-    ditto  - 

Another  sample  from  Brass 
Vein,  taken  where  black 
band  was  absent.  Sample  re- 
presents a  section  of  the  vein. 

44 

48 

-  ditto   

Granular  band  in  Brass  V'ein 
traversed  by  threads  of  yellow 
pyrites,  sampled  separately. 

The  notes  given  under  No.  47 
apply    here    also,  excepting 
that  the  anthracite  and  the 
black  band  were  more  sharply 
separated  in  this  sample. 

45 

57 

-    ditto  -       -       .  . 

Impure  coal  from  the  middle  of 
the  Brass  Vein. 

Half-inch    parting,  consisting 
largely  of  shale. 

46 

5S 

-    ditto  • 

Iinpure  coal  fiom  the  bed  of  the 
Brass  Vein. 

Contained  bands  of  shale  and 
carbonate  of  lime.    No  visible 
yellow  pyiites. 
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Appendix,  No.  30— continued. 


submitted  in  course  of  the  Commission's  Inquiry  as  to  Arsenic  in  Malting  Fuels — continued. 


Arsenic  expressed  as  ArSenious  Oxide  in  parts  per  million. 

Volatile  Arsenic 

per  cent,  of 

Notes  as  to  Analynia,  Ac. 

Total. 

Fixed. 

Volatile. 

Total  Arsenic. 

2'43 

1-86 

0-57 

23-5 

2-00 

0-86 

1-14 

57-0 

0  w 

3-10 

55-4 

3-40 

2-57 

0-83 

24-4 

2-50 

2-17 

0-33 

13-2 

19 '50 

8-50 

43-6 

A  very  considerablr  balk  df 
whitish  ash  wa.1  left,  not  appre- 
ciably soluble  in  piydrocbltaic 

acid. 

23 -(K) 

ll-.5(t 

11-50 

50  0 

A  considerable  bulk  of  ash,  Ac. 

rv43 

4-86 

0-57 

10-4 

800 

7-55 

0-45 

5-6 

800 

7-25 

0-75 

9-4 

8-00 

6-67 

1-33 

16  6 

15-33 

8-67 

6-66 

43-4 

(5-40 

4-29 

211 

32-9 

83-33 

36  67 

46-66 

56  0 
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App^inbix,  No.  '.iO—mntinued. 


Table  VIL— Results,  of  Examination  pf_  M         Anthracites  and  other  Specimens 


Consecutivfe 
Number. 


47 


48 


49 


50 


51 


Sample 
Number. 


io     ■'ill  .      .t  'i 


■53 


54 


56 


.58 


59 


61 


6-2 


65 


66 


fj,;;  I.I 


SO 


69 


31 


68 


■55 


Si 


Aiitliracite  Colliery. 


COLLIERY  J 


ilitto 


ditto 


ditto 


ditto 


itto 


COLLIERY  K 


ditto  - 


litto 


ditto 


ditto 


ditto  - 


dicto  - 

[ 

ditto  - 

! 

ditto  - 


ditto  - 


Nature  of  Sample. 


Malting  Coal  ■ 


Malting  Coal  ■ 


Notes  as  to 
Collection  and  Appearance 
of  Sample. 


Big  Vein,  taken  underground 
;  I  mile  from  the  shaft. 


Brass  Vein,  taken  underground 
(where  no  pyrites  visible). 


Black  layer  from  Big  Vein 


Top  coal  from  Big  Ye\n 


Malting  Coal 


Maltin(j  Coal  - 


Big  or  9  ft.  Vein,  taken  under- 
ground. 


Bis;  Vein  taken  \inderground 


Brass  Vein  underground  where 
!  no  pyritous  layer  present. 


Brass  Vein  underground  where 
pyritous  layer  was  present, 
exclusive  of  layer. 


Brass  Vein  taken  underground 
wlieie  no  pyritou.s  layer 
])resent. 

Roof  of  Big  Vein 


Black  pyritous  layer  from  Brass 
Vein  taken  from  the  same 
spot  as  58 


Black  hand  from  Big  Vein 


From  single  waggon,  1902  ■ 


From   several  waggons,  April, 
19(«.  ! 


Sample   taken  April    1903  to 
comnare  with  Nos.  43  and  58. 


Hard  black  material  with  a  few 
minute     specks    of  visilde 


yellow  pyrites. 


From  railway  waggons,  1902 


From    railway  waggons,  April 
1903. 


Second  sample,  April  1903 


Second  sample,  April  1903 


Granular  black  band  closely 
adherent  to  clean  anthracite. 
This  sample  contained  more 
coal,  relatively  to  the  band, 
than  No.  62. 

Black  band  mixed  with  anthra- 
cite ;  no  visible  yellow  pyrites  ; 
very  hard. 
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Appendix,  No,  SO— continued. 


Appcuidlix  30. 


submitted  in  course  of  the  Oommission's  Inquiry  as  to  Arsenic  in  Malting  Fuels — conttnufd. 


Avsenic  expressed 

as  Avsenious  Oxide  in  parts  per  iiiillioii. 

Volatile  Ai'senic 
per  cent,  of 

Notes  as  to  Analy 

t 

1     .         ^  . 
sis,  &c. 

Total. 

Fixed. 

Volatile. 

Total  Arsenic. 

8-8» 

4-57 

4-32 

48-6 

1 

8-00 

6-86 

114 

14-2 

4  33 

2-71 

1  (12 

37-4 

i 

8-40 

6 '57 

1  83 

21-8 

18-40 

.5-20 

13-20 

71-7 

4-0() 

1-.52 

2-48 

620 

■  ■  1 

A  considerable  bulk  of  ash,  &c. 

4  80 

2-7U 

2  10 

43-7 

31U 

2-64 

(l-4<i 

14-8 

H-46 

i-m 

1  -CO 

24-7 

i 
: 

S(KI 

7-00 

l-OI) 

12-5 

: 

1 

15  UO 

10-95 

4-05 

27-0 

1 

5-67 

214 

3-53 

62-2 

■  r 

C-67 

6-00 

0-67 

10-0 

i 

3-25 

2-00 

1-25 

38-5 

This  sample  contained  but 'little 
carbon,  i.e.,  was  jnainly  eoni- 
posed  of  incombustible  matter. 

84  00 

U)t)-00 

70-0 

3-80 

3-20 

0-(l() 

15-8 

( 

4fl76. 
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Appendix,  No.  30 — continued. 


Table  VII. — Eesi'lts  of  Examination  of  Malting  Anthracites  and  other  Specimens 


Conseoufcire 
Number. 


Sample 
Number. 


Anthracite  Colliery. 


Nature  of  Sample. 


Note.s  as  to 
Collection  and  Appearance 
of  Sample. 


63 


64 


65 


66 


61 


COLLIERY  Q 


ditto 


ditto 


ditto 


Malting  Coal 


Malting  Coal 


Vein  I,  taken  underground 


Vein  II,  taken  underground 


Samples  of  Gas  Coke  from  Yorkshire  Gas  Works. 
67 


68 


70 


Gas  Works ;  Yorkshire 
Corporation,  A. 


Gas  Works ;  Yorkshire 
Corporation,  A. 


Gas  Works ;  Yorkshire 
Corporation,  B. 


Gas  Works ;  Yorkshire 
Corporation,  C. 


Gas  coke  at  Gas  Works  at  date 
of  visit,  190.3. 


Old  sample  of  gas  coke,  1901, 
kept  at  Gas  Works. 


Recent  sample  gas  coke  at  Gas 
Works,  1903. 


ditto 


ditto 


Samples  of  Oven  Coke  from  Midland  Iron  Works. 


71 


79 


73 


74 


N.  W ales  oven  coke 


Yorkshire  oven  coke 


S.  Wales  oven  coke,  A. 


S.  Wales  oven  coke,  B. 


From  washed  coal 


From  washed  coal  Ijnrnt  in  a 
Coppee  oven. 


From  stock  pile  at  colliery 


Second  sample,  April  1903, 
from  large  stock  heap  at 
collisry. 


Sampled  from  large  bulk 


Sampled  from  large  bulk 


ditto 


ditto 


Sampled  from  a  single  truck 


ditto 


ditto 


ditto 


ditto 


ditto 
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Appendix  30. 


submitted  in  course  of  the  Commission's  Inquiry  as  to  Arsenic  in  Malting  Fneh— continued. 


Arsenic  expressed  as  Arsenioiis  Oxide  in  parts  per  riiillion. 


Total. 


Fixed. 


Volatile. 


Volatile  Arsenic 
per  cent,  of 
Total  Arsenic. 


Notes  as  to  Analysis,  &c. 


90-00 


73  00 


17  00 


18-9 


50-00 


38-33 


11-67 


23-3 


2-57 


1-40 


1-17 


45-5 


7-20 


5-14 


2-06 


28  6 


125-00 


116-70 


8-30 


6-4 


35-70 


28 -.50 


7-20 


20-2 


200-00 


133-30 


66- 
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REPOKTS  ON  ANTHEAClTE.— ]^ART  VI. 


PART  VI.— ACCOUNT  OF  TWO  EXPERIMENTS  AT  MALT  KILNS  AT  NEWARK. 


Soon  after  commencing  his  analyses  of  samples  of  anthra- 
cite, Dr.  McGowan  pointed  out  that  the  value  of  the  work 
on  which  he  was  engaged  would  be  enhanced  by  an 
experiment  made  at  a  malt  kiln  to  determine  under 
practical  conditions  the  amounts  of  arsenic  respectively 
in  the  anthi  acite  consumed, in  the  residue  after  combustion, 
and  in  the  malt  produred.  Mr.  Earp's  evidence  to  the 
Commission  indicated  that  the  question  of  arsenic  in  malt 
Mas  being  clcsely  studied  at  the  maltings  of  Messrs. 
Gilstrap,  Earp  and  Co.,  and  advantage  was  taken  of  an 
offer  kindly  made  by  Mr.  Walter  Hervey  to  conduct  an 
experirrent  cf  the  kind  required  at  one  of  the  malt  kilns 
of  this  firm  in  Newark. 


FIRST  EXPERIMENT.  1902. 

On  March  21st,  1902,  a  30-quarter  kiln  was  selected 
and  its  furnace  was  thoroughly  swept  out.  A  weighed 
quantity  of  antliracite  was  set  aside.  The  anthracite 
used  was  part  of  a  sample  truck  sent  from  a  South  Wales 
colliery,  which  had  been  considered  vmsatisfactory  and 
liable  to  cause  arsenical  contamination  of  the  malt  to  a 
degree  which  was  well  marked  by  the  Reinsch  test, 
the  test  habitually  used  at  these  maltings. 

The  experiment  was  conducted  under  Mr.  Hervey  s 
supervision.  The  antliracite  was  sampled  before  the  kiln 
■w  as  loaded,  and  weighed  ;  the  fire  was  started  with  wood. 

On  March  25th  the  malt  was  taken  off  the  floor  and 
screened  by  hand.  The  malt  and  culms  were  put  up  in 
bags  and  weighed  ;  the  weight  of  the  unused  anthracite 
was  taken  and  deducted  from  the  weight  of  that  which 
had  originally  been  set  aside.  The  residue  from  com- 
bustion was  separated  into  three  portions — (1)  ash  and 
fiJie  cinders  which  had  passed  through  a  half-inch 
riddle  ;  (2)  cinders  which  were  rejected  by  the  riddle  ; 
and  (3)  a  few  slag-like  portions  termed  "  dross." 

The  weights  were  as  follows  : — • 

Anthracite  burnt — 1  ton,  3  cwt.,  14  lbs.  =  2,.590  lbs. 
Cinder,  23  stone,  9  lbs.  =  331  lbs. 
Ash,  39  stone,  11  lbs.  =.557  lbs. 
Dross,  13^  lbs. 

Malt,  32  qrs.,  6  bushels  =  11,004  lbs. 
Cuhns,  363  lbs. 

These  weights  were  taken  carefully  under  Mr.  Hervey 's 
supervision  on  March  25th,  and  samples  of  the  anthracite, 
cinder,  ash,  dross,  malt,  and  culms  were  sent  to  Dr. 
McGowan . 

Owing  to  various  cii"cunistances,  examination  of  these 
samples  in  Dr.  McGowan's  laboratory  was  necessarily 
delayed,  and  the  whole  results  were  not  available  for 
comparison  until  the  end  of  the  year.  They  are  shown 
in  the  first  part  of  Table  VIII. 

Two  points  should  be  noted  with  regard  to  this  experi- 
ment. The  question  arose,  in  view  of  the  analytical  results 
obtained,  whether  the  sample  of  anthracite  had  been 
representative.  Mr.  Hervey  reported  that  it  had  been 
sampled  by  selecting  a  bulk  of  pieces  which  looked 
typical  of  the  whole  and  (after  breaking  and  mixing) 
taking  a  portion  of  this  bulk  sample  for  analysis.  In 
his  view,  however,  it  was  quite  likely  that  by  this  method 
a  considerable  amount  of  pyrites  which  may  have  existed 
— secreted  as  it  were — in  the  anthracite  -was  not  repre- 
sented in  the  analysed  sample.  It  will  be  seen  that  the 
proportion  of  arsenic  determined  in  the  sample — 7  6  parts 
per  million — was  not  unusual  by  comparison  with  the 
malting  anthracites  collected  at  South  Wales  Collieries, 
■whereas  the  arsenic  in  the  malt  produced  was  obviously 
▼ery  much  greater  than  would  be  expected  in  the  case  of 
malt  dried  over  an  anthracite  of  ordinary  composition. 

With  regard  to  the  large  amount  of  ash  and  cinder  which 
was  obtauied  from  this  experiment,  Mr.  Hervey  noted 


that  the  antliracite  in  question  was  very  "  soft,"  and  that 
some  of  it  was  a  good  deal  broken  up,  so  that  in  practice 
much  fell  through  the  bars.  Moreover,  the  anthracite  was 
a  bad  burning  coal  and  coidd  not  properly  consume  its 
own  "  small  "  and  cinders.  The  kiln  in  which  the  experi- 
ment was  conducted  has  longer  bars  to  its  furnace,  and 
wider  spaces  between  the  bars  than  is  usual  at  most  of  the- 
kilns  of  these  Newark  maltings,  and  this  again  afforded 
a  greater  opportunity  for  small  coal  to  escape  proper 
combustion. 


SECOND  EXPERIMENT,  1903. 

The  second  experiment  was  carried  out  at  Messrs. 
Gilstrap,  Earp  and  Co.'s  maltings  at  Newark  on  April  4thv 
1903.  It  was  evidently  desirable  that  in  repeating  the 
experiment  there  should  be  no  doubt  as  to  the  sample  of 
anthracite  being  thoroughly  representative,  and  arrange- 
ments were  therefore  made  for  Mr.  Price,  who  had 
obtained  considerable  experience  in  sampling  anthracite 
when  collecting  samples  for  the  Commission  at  South 
Wales  collieries,  to  \  isit  Newark  and  to  sample  the 
anthracite  used. 

On  April  4th  Mr.  Price  weighed  and  samplea  the  fuei 
selected,  and  witnessed  the  commencement  of  the  kilning 
on  April  5th.  Mr.  R.  B.  Floris,  who  has  been  engaged 
with  Dr.  McGowan  in  the  examination  of  anthracite 
samples  for  the  Commission,  went  to  Newark  on  April  8th, 
when  the  kilning  was  about  to  be  completed,  took  samples 
of  malt,  culms,  ash,  etc.,  and  saw  to  the  w.  ighing.  Mr. 
R.  M.  Morris  and  Mr.  Hervey,  on  behalf  of  the  fim),  took 
great  trouble  in  supervising  the  operations  throughoutj^ 
and  in  making  special  arrangements  for  their  being  con- 
ducted by  careful  and  trustworthy  men. 

The  following  are  the  principal  details  of  this  experi- 
ment. 

Kiln. 

The  kiln  selected  was  a  30-quarter  kiln,  built  about  nine 
years  ago.  It  differed  in  certain  respects  from  the  kiln 
used  in  the  first  experiment,  the  main  difference  being  due 
to  alterations  made  last  year  in  the  construction  of  the 
furnace,  in  order  to  secure  better  regulation  of  the  draught 
and  economy  of  fuel. 

r  The  malting  floor  of  this  ki|n  is  a  German  wire  floor, 
33  ft.  6  in.  by  23  ft.  10  in.,  supported  on  girders.  It  stand* 
15  ft.  10  in.  from  the  bottom  of  the  kiln.  Above  the 
malting  floor  the  four  walls  of  the  kiln  rise  vertically  to 
6  ft.,  and  then  converge  to  the  air  outlet,  the  throat  of 
which  is  15  ft.  9  in.  above  the  malting  floor.  Below  the 
malting  floor  is  the  hot-air  chamber,  which  has  brick  walls. 
At  the  foot  of  the  chamber  is  the  brick  tunnel  containing 
the  fire.  This  tunnel  is  8  ft.  long,  and  its  height  inside  is 
44  in.  Its  base  is  formed  by  the  fire-bars,  the  fire  being 
confined  to  the  front  3  or  4  feet  of  the  tunnel.  Th« 
breadth  of  the  timnel  at  the  base  is  21  in.  ;  its  greatest 
breadth,  just  below  the  arch  of  the  roof,  is  34  in.  On 
either  side  of  the  tunnel  arc  inlets  which  can  admit  air 
direct,  to  the  hot-air  chamber,  without  passing  through  the 
tunnel.  These  inlets  are  opened  when  required  and  regula- 
lated  by  the  fireman.  There  is  a  large  iron  dispersing 
plate  between  the  opening  of  the  turmel  inside  the  hot-air 
chamber  and  the  malting  floor  above. 

This  kiln  had  been  in  use  throughout  the  malting  season. 
The  anthracite  used  during  this  period  had  been  con- 
sidered satisfactory,  and  the  malt  produced  on  this  kiln 
had  imiformly  failed  to  show  arsenical  contamination  by 
the  Reinsch  test  used  at  these  maltings. 

Sweepirig  of  kiln  before  experiment. — On  April  4th  the 
fire  having  been  let  out,  a  number  of  men  were  employed 
all  day  in  sweeping  down  every  part  of  the  kiln  and  furnace, 
including  the  girders  beneath  the  malt  floor  and  all  comers 
in  which  dust  might  lodge.    After  the  sweepers  had  been 
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-dvei-  ii  several  times,  ami  had  removed  seNeral  l)ag.s  full 
of  kiln  aust,  a  final  sweepino;  was  given  wliich  resulted 
iu  tlie  collection  of  an  additional  quantity—a  few 
pounds — of  dust.  Tlie  walls  of  the  hot-air  chamber  were 
then  lightly  sprinkled  o\  er  witli  watei-,  the  malting  floor 
was  gi\  en  a  final  polish,  and  the  kiln  was  ckised  for  tlie 
•night  In  the  morning,  before  the  kiln  was  loack  d,  the 
hot-air  chamber  and  malting  floor  were  carefully  iiisjjected. 
attd  it  was  found  that  scarcely  any  dust  was  perceptible. 


Anthacite  used,  and  its  Sampling. 

The  anthracite  taken  for  the  experiment  \^as  part  of 
a  truck  load  which  Messrs.  Gilstrap  and  Earp  had  received 
this  season  from  a  South  Wales  collieiy.  The  coal  in 
question,  when  burnt  on  another  kiln  at  these  maltings, 
had  been  found  to  produce  contamination  of  malt  winch 
was  perceptible  by  the  Reinsch  test,  and  this  truck  load 
.had  consequently  been  set  aside. 

It  consisted  mainly  of  large  masses  such  as  are  usually 
preferred  for  malting,  together  with  some  smaller  pieces. 
Small  patches  or  streaks  of  what  appeared  to  be  impure 
coal  or  black  pjTites  were  to  bs  observed  here  and  tJiere  in 
the  coal. 

About  tons  was  taken  to  the  kiln  and  Aveighed. 
.After  the  larger  lumps  had  been  broken  the  whole  was 
spread  out  over  the  brick  tloor  of  an  adjoining  store. 

In  sampling,  Mr,  Price  divided  the  bulk  into  three 
portions  : — 

(1)  Larger  or  smaller  pieces  of  coal  show  - 
ing obvious  streaks  of  impure  coal  or 
evidence  of  pjTites  on  the  sm'faec       ..     ]52  lbs. 

Remainder  consisting  of — 

(2)  Larger  lumps,  over  4-inch  culie        ..  1,627  lbs. 

(3)  Smaller  ])ieees,  under  4-inch  cube  ..  1,016  lbs. 
Add  remnants  from  samplim:      . .        . .      54  lbs. 

Total  weiglit  set  aside  for  bui'uing  in  kiln  ..  :',.S49  lbs. 


lu  tlie  case  of  (l)  and  (3),  samples  were  obtained  by 
•systematically  reducing  the  bulk  and  breaking  up  the 
■€oal.  In  the  case  of  (2),  numerous  small  pieces  were 
broken  off  the  large  lumps,  mixed  together,  and  sampled, 
lu  all,  three  separate  samples  were  obtained,  each  made 
lip  by  combining  representative  samples  of  (1),  (2)  and 
(3)  in  proportion  to  the  weights  above  given.  This  method 
of  sampling  was  adopted  in  order  to  ensm-e  (a)  that  a 
correct  proportion  of  the  visible  pyrites  in  the  coal  should 
be  obtained  in  the  samples  ;  and  {h)  that  the  coal  left 
should  be  in  a  condition  suitable  for  use  in  the  kiln. 


Kilning. 

On  April  5th  the  kiln  fire  was  lighted  at  7  a.m.  The  fire 
■^as  startea  with  wood,  the  twigs  of  three  besoms  being 
iufficient.  The  kiln  was  loaded  at  9  a.m.,  the  oepth  of 
the  barley  on  the  malting  floor  being  then  about  10  inches. 
The  grain  used  was  English  barley,  which  had  been  kiln- 
dried  l)efore  steeping.  A  sample  was  taken,  which  Dr. 
McGowan  found  to  be  free  from  arsenic.  The  whole 
kilning  was  then  carried  on  in  the  orainary  manner.  The 
firing  was  kept  under  careful  supervision,  to  ensure  that 
the  larger  and  smaller  pieces  of  the  antliracite  were  used 
up  in  firoper  proportion,  and  to  make  certain  that  none  of 
ihe  ash  .should  escape  collection.  The  space  below  the 
firebars  was  raked  out  from  time  to  time  and  the  cinders 
And  ashe.T  riddlea  into  a  large  iron  skip  through  a  riddle 
of  about  ^-inch  mesh.  What  did  not  pass  through  the 
riddle  was  returned  to  the  fire.  In  this  way  the  fuel  was 
more  completely  burnt  than  would  usually  be  the  case, 
ordinarily  a  half-inch  riddle  is  employed.    Wien  the 


mall  was  taken  off  the  floor,  ai       p.m.  on  April  ttih,  \l>pendix  SO, 

313  ll).s.  out  of  the  2,849  Ibi.  of  anthracite  had  not  been 

used.    The  temperature  of  the  malt  during  the  kihnng  was 

taken  every  two  hours.    Mr.  Hervey  stated  that  in  view 

of  the  temperatures  and  also  of  his  analysis  of  tlie  malt, 

he  coiisideretl  that  the  heating  had  Ijeen  effected  in  a 

regular  and  satisfactory  manner. 

Weifjhing  and  Collection  of  Samples  at  end  of  Experiment- 

Malt. — The  malting  floor  was  unloaded  by  passing  the 
iiialt  through  a,  hopper,  and  thence  by  means  of  shoots  to 
an  elevator,  which  dis?harged  tlie  malt  into  a  re\olving 
drum  s-.ireen.  This  screen  separa  I ed  the  bidk  of  the  culms, 
which  fell  through  its  meshes  and  were  collected  below. 
The  screened  malt  passed  by  other  shoots  and  a  second 
ele\  ator  to  a  floor  in  the  malt  house,  where  it  was  dis- 
charged over  a  flat  screen,  which  separated  a  small  quan- 
tity of  culms  and  of  husks  thai  had  been  detached  from 
the  malt  in  the  screening  process.  Before  the  malt  left 
the  kiln,  the  .shoots,  elevators  and  screens  were  tiioroughly 
brushed  dowii  to  remove  dust  or  malt  from  previous 
kilnings. 

Saiiifilcs  of  the  screened  malt  were  taken  from  the  foot 
of  the  flat  screen.  The  discharge  of  malt  over  ihis  sieve 
went  on  eA  enly  for  nearly  li  hours,  and  e\  e.y  few  minutes 
small  .samples  were  takrn  :  these  samples  were  mixed  in  a 
bushel  measure  and  made  a  final  sample  of  about  5  lbs. 

Wlitjn  this  was  done  the  malt  was  put  into  sacks  and 
weighe<l.  Including  a  little  additional  malt  taken  out 
at  the  foot  of  the  elevator,  the  total  weight  of  malt  wa.s 
10,390  lbs. 

The  culms  were  swept  from  Ijelow  the  revolving 
•screen  ;  what  had  collected  beneath  the  flat  screen  was 
added,  and  the  bulk,  weighing  390i  lbs.,  was  sampled  by 
successi\e  quartering. 

Ash,  etc.,  from  kiln  /fre.— When  the  malt  was  taken 
off,  a  large  iron  skip  was  nearly  full  of  ashes,  resulting 
from  the  riddling  mentioned  above.  The  fireman  claimed 
that  this  residual  ash  had  been  kept  to  the  smallest 
practicable  limits  by  careful  attention  to  firing.  As  soon 
as  the  malt  had  been  taken  ort',  the  fire  was  let  out,  and 
all  residue  in  the  furnace  was  collected  and  riddled  over 
the  skip  containing  the  ashes.  What  did  not  go  through 
the  riddle  was  either  "  cinder  " — i.e.,  partly-burnt  coal — 
or  "  dross,"  harder  masses  consisting  of  residue  v,hich  liad 
fused  and  resembled  clinker  in  appearance. 

TJie  weights  were  as  follows  : — 

Cinder    -       -       -       -  -  46  lbs.  : 

Ash       -       -       -       -  -  65i  „ 

Dross    -       -       -       -  -  38^  „ 

Total  residue   -       -  150  lbs. 


In  saiupling,  the  cinder  was  broken  down  to  pass 
through  a  ^-inch  riddle,  and  was  sampled  by  successive 
quartering  and  crushing.  The  ash  was  also  sampled  by 
successive  quartering,  and  a  representative  sample  of 
mixed  cinder  and  ash  was  taken  in  proportion  to  the  above 
weights. 

The  dross  was  sampled  separately  :  it  was  broken 
roughly,  and  half  was  taken  and  crushed  till  it  all  went 
through  the  riddle.  This  was  then  reduced  by  successive 
quartering. 

Kiln  Dust. — The  sides  and  bottom  of  the  hot  air  cham- 
ber (including  the  arch  of  the  timnel  and  the  top  of  the 
iron  disperser)  were  swept  down.  A  small  amount  of 
dust  remained  on  tJie  top  of  the  gii'ders  which  was  not 
removed.  The  weight  of  the  dust  collected,  which 
consisted  mahily  of  rootlets,  was  164^  lbs.  A  .sample  of 
this  was  taken  by  quartering. 

The  chemical  results  obtamed  in  this  second  experiment 
are  shown  in  the  second  part  of  Table  VIII, 
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TABLE  VIII. — Showing  Eesults  of  Two  Experiments  at  Malt  Kilns  at  Newark. 


First  Experiment  (1902). 


Pounds 
weight 
represented 

hy 

sample. 

Arsenic. 

Calculated  amount  of 
arsenic  present  in  the  total 
weight  in  grains. 

Parts  per  million. 

Grains  per  lb. 

Total. 

"Fixed." 

S^olatile. 

Total. 

"Fixed." 

Volatile. 

Total. 

"Fixed." 

Volatile. 

Anthracite  consumed  - 
Cinder 

Ash    .      .       .  - 

Dross  -       -       -  - 

Total    residue  after 
combustion. 

Malt  produced  - 
Culms  from  malt 

Malt  and  culms  to- 
gether. 

2,590 

7-6 

6-4 

1-2 

•0532 

•0448 

•0084 

137-8 

116-0 

21-8 

.331 

557 

8-0 
330 
12-8 

6-8 
210 
9-0 

12 
12-0 
3-8 

•056 
•231 
•089 

•0476 

•147 

•063 

•0084 

•084 

•026 

18-5 
128-7 
1-2 

15-8 
8P9 
•8 

2-8 
46-8 
■4 

9014 

148-4 

98-5 

49-9 

11,004 
363 

2-22 
6-60 

•016 
•046 

176^0 
16-7 

11,367 

192-7 

Second  Experiment  (1903). 


Pounds 
weight 
represented 

i>y 

aarnple. 

Arsenic. 

Calculated  amount  of 
arsenic  present  in  the  total 
weight  in  grains. 

Parts  per  million. 

Grains  per 

lb. 

Total. 

"Fixed." 

Volatile. 

Total. 

"Fixed." 

Volatile. 

Total. 

"Fixed." 

Volatile. 

Preliminary. 

"  Dust  "  from  previous 
kilnings,    result  of 
repeated   and  tho- 
rough sweeping  of 
kiln  before  experi- 
ment : 

(1 )  Sample  from  large 
bulk. 

48-00 

0-336 

(2)  Sample  of  final 
sweepings. 

183^33 

1-28 

Anthracite  used  in  ex- 
periment, original 
weight  2,849  lbs  ,  less 
313  lbs.  unused  (3 
separate  samples)  : 

(1)    -  - 

24-00 

21-00 

3-00 

0-168 

0-147 

0-021 

426  0 

372-8 

53-3 

(-2)    -       -       -  - 

-     2,536  1 

15-00 

12-14 

2-86 

0-105 

0-085 

0-020 

'266-3 

215-6 

50-7 

(3)    -      -       -  - 

18-33 

15-00 

3-33 

0-128 

0-105 

0-023 

3-24-6 

266-3 

58-3 

Mean 

1911 

1605 

3-06 

0-134 

0-112 

0-021 

339-8 

284-0 

53-3 

Materials  collected  at 
end  of  experiment : 

Malt 

10,390 

0-60 

0-0042 

43-6 

Culms 

390J 

3  00 

0-021 

8-2 

"  Dust"  (principally 
rootlets  and  culms) 
from  kiln — single 
light  sweeping. 

Over  164* 

10-14 

0-071 

Over 
11-7 

Cinder  and  ash 

1114 

11-67 

10-00 

1-67 

0  082 

0-070 

0-012 

9-1 

7-8 

1-3 

"  Dro.ss  "  - 

38i 

5-71 

5-00 

0-71 

0-040 

0-035 

0-005 

1  5 

1-3 

0-2 
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OByEiWATJONS. 

It  w  ill  be  seen  from  the  results  (Table  VIIJ.)  that  both 
expeiiinents  failed  to  indicate  anything  like  an  equation 
between  the  arsenic  in  the  fuel  used,  and  the  arsenic 
in  til!'  materials  obtained  at  t]ie  end  of  the  kilning.  And 
the  failure  was  of  an  opposite  kind  in  the  two  experiments. 
In  the  first,  according  to  the  calculations,  the  malt  pro- 
duced, and  the  ash  which  was  left,  each  contained  a  greater 
\\  eight  of  arsenic  than  that  which  had  been  estimated  to 
In  present  in  the  fuel.  In  the  second,  accordmg  to  the 
calculations,  only  a  small  proportion  of  the  arsenic 
present  in  the  fuel  was  recovered  in  the  malt,  culms,  and 
ash. 

Nevertheless,  it  has  been  thought  worth  A\hile  to  place 
the  results  on  record,  as  illustrating  the  complexity  of 
the  (juestion,  and  the  danger  of  generalising  from  isolated 
experiments  on  a  malt  kiln,  however  carefully  conducted. 

The  following  probably  influenced  the  re.-idts  obtained 
in  Experiment  I.  : — 

'•  (a)  The  kiln  liad  been  in  continiious  use  throughout  the 
season,  and,  though  the  fru'nace  was  swept  thorougldy, 
the  deposit  on  the  large  liot  air  chamber  beneath  the 
malting  floor  was  left  undistmrbed.  Hence  some  of  the 
arsenic  in  the  malt  may  liave  been  derived  from  volatilisa- 
tion of  arsenic  deposited  on  the  walls  of  the  liot  au'  cliamber 
as  a  result  of  previous  bm'nings  during  the  season.  (Com- 
pare Mr.  Baker's  observations,  Q.  10693.) 

[b)  The  anthracite  used  was  Imown,  as  a  result  of 
previous  kilnings,  to  be  unsatisfactory  as  regards  arsenic, 
although  this  was  not  shown  by  the  sample  analysed. 
It  is  quite  hkely  that  this  sample  was  not  representative. 
On  the  other  hand,  proper  sampling  in  the  case  of  the 
cinders,  ash,  "  dross,"  and  malt  was  a  matter  of  much 
less  difficulty,  and  probably  the  samples  here  were  repre- 
sentative. 

The  following  probably  influenced  the  results  obtained 
in  Experiment  II.  : — 

(a)  The  combustion  was  much  more  thorough  than  is 
ordinarily  practised,  the  whole  of  the  fuel  being  burnt  to  a 
relatively  small  amomit  of  fine  ash. 

(6)  The  preliminary  thorough  sweeping  of  all  the  parts 
of  the  kiln  (including  the  final  sweeping  of  the  walls 


of  the  hot  air  chamber  beneath  the  malting  floor,  which  Appendix  30. 

removed  dust  containing  ISO  parts  of  arsenic  per  million)  

must  liavc  materially  influenced  the  results.    In  the  first 

place,  there  was  no  opportmiity  of  the  malt  becoming 

contaminateil  by  arsenic  derived  from  previous  kilnings  ;  '  " 

in  the  second  place,  the  sweeping  involved  the  kiln  fire 

being  oi\t  for  some  twenty-foiu-  hom-s,  and  hence  the  walls 

of  the  kiln  were  cooler  than  usual  and  probably  condensed 

more  arsenic. 

(c)  _The  sample  of  kiln  dust  obtained  on  completion  of 
the  kilning  was  the  result  of  a  single  superficial  sweepuig. 
The  sweepings  consisted  principally  of  malt  culms,  and 
would  not  contain  all  the  arsenic  which  had  been 
deposited  on  the  interior  surface  of  the  heating  chamber, 
still  less  that  which  had  been  condensed  in  its  porous 
walls. 

(d)  There  was  no  doubt  soiiic  loss  of  arsenic  iu  tlie 
various  shoots  and  elevators,  which  detached  culms  a.nd 
portions  of  the  husk.  This  was  not  the  case  in  Experi- 
ment I.,  Avhere  the  malt  did  not  go  through  elevators  and 
was  screened  by  hand. 

The  influence  of  the  above  conditions,  ho^^ever,  must 
remain  a  matter  of  mere  sm'mise.  But  it  should  be  noted 
that  in  the  second  experiment,  whatever  may  have  been  ■ 
the  ultimate  destination  of  the  arsenic  originally  jiresent 
in  the  fuel,  there  can  be  no  question  that  the  sami^Ies 
of  fuel  and  of  ashw^re  as  representative  as  it  was  possible 
to  make  them,  or  that  the  weighings  were  accurate  in 
each  case.  The  results  of  analysis  of  these  samples  are 
instructive,  as  they  show  that  very  little  arsenic,  compara- 
tively speaking,  remained  behind  in  the  ash.  The  extreme 
difiiculty  of  accurate  sampHng  in  the  case  of  a  "  bad  " 
anthracite  containing  numerous  streaks  of  black  pjTites  is 
also  brought  out  by  tliis  experiment.  The  analyses  of  the 
three  separate  samples  of  the  fuel  used  show  a  fairly 
clos.;  correspondence,  both  as  regards  "  total  "  and  "  vola 
tile  "  arsenic,  but  the  correspondence  is  less  exact  than 
might  perhaps  have  been  anticipated  in  view  of  the  great 
care  which  was  taken  in  sampling.  It  should  be  adilwl 
that  the  anthracite  in  question  was  of  a  kind  which  ou 
inspection  would  at  once  be  recognised  as  unsatisfactory  by 
any  one  aware  of  the  necessity  of  looking  for  granular 
black  pyi"ites  in  anthracite  specimens. 
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REPORTS  ON  BERI BERI 


REPORTS  ON  INQUIRIES  AND  CHEMICAL  EXAMINATIONS  MADE  FOR  THE  COMMISSION 
REGARDING  THE  RELATION  OF  BERI-BERI  TO  ARSENICAL  POISONING. 


SECTION  I.— GENERAL  ACCOUNT  OF  INQUIRIES  AND  SUMMAHY  OF  RESULTS. 


la  their  evidence  regarding  the  character  of  the  illness 
tafjt  with  during  the  beer  poisoning  epidemic  of  1900, 
Dr.  Reynolds,  Dr.  Keljmack,  and  others  drew  atteai- 
tion  to  a  general  similarity  said  to  exist  between  this 
illaess  and  the  disease  beri-beri.  The  resemblance  in 
question  was  said  to  be  most  mai'ked  iii  cases  of  beer 
poisoning  characterised  by  well-marked  peripheral 
ni^uritis  and  affections  of  the  heart.  Comparison  was 
made,  not  only  witli  descriptions  of  beri-beri  as  met 
with  ill  tropical  countries,  where  it  is  frequently  en- 
demic or  epidemic,  but  also  with  comparatively  recent 
oubbreaks  of  this  disease  in  the  Richmond  Asyliun, 
Dublin,  in  1894,  1896,  and  1897.  An  -aocoumt  of  these 
outbreaks,  by  Dr.  ConoUy  Norman,*  illustrated  by 
photographs,  showed  a  sinking  clinical  resemblance 
between  these  cases  and  the  bulk  of  those  met  with  at 
the'  end  of  1900  in  the  Poor  Law  Infirmaries  at  Man- 
chester ;and  Li%'erpool,  as  a  coaiseqnenee  of  arsenical 
■beer  poisoning. 

Major  Ronald  Ross,  C.B.,  F.R.S.,  Lecturer  in 
Trjpical  Medicine  at  University  College,  Liverpool, 
who  had  seen  a  number  of  the  arsenical  cases  in  1900, 
wrote  to  the  Commission  that  in  his  view  the  difficulty 
i,a  rlistinguishing  these  cases  fi-om  the  "dry"  forms  of 
beri-beri  was  very  great,  and  he  gave  other  particulars 
regarding  :he  uncertainty  which  prevails  regarding  the 
Oingin,  nature  and  cause  of  this  disease. 

In.  his  later  evidence,  on  March  7th,  1902,  Dr. 
Rej-nolds  gave  an  account  of  some  further  inquiries 
which  had  ^ed  him  and  Major  Ross  to  conclude  that  the 
existence  of  a  causative  relation  between  arsenic  and 
tropical  beri-beri  was  possible  or  proba^ble.  (Q.  8379 
3401.) 

In  view  of  these  considerations  the  Commission  de- 
oiied  that  it  v/as  desirable  to  obtain  some  further  know- 
ledge on  ihis  subject.  The  suggestion  that  arsenic 
might  be  concerned  Math  beri-beri  was,  however,  new ; 
flcarcely  any  chemical  examinations  had  been  made  to 
test  it,  and  it  seemed  to  the  Commission  advisable, 
tii.erefore,  to  institute  soane  preliminary  inquiries, 
••.lono-  with  chemical  examinations,  in  order  to  determine 
k<i'v\r°far,  for  tiheir  purpose,  it  was  necessary  to  make 
farther  investigations. 

Beri-beri  is  met  with  comparativelj-  rarely  in  this 
■country,  bm  cases  occasionally  come  to  notice  at  British 
ports  in  vessels  arriving  from  foreign.  Such  cases 
usnalTy  fall  into  two  classes  :  — 

(1)  Indians,  Chinese,  Lascars,  and  others  employed  on 
steam  ships  trading  with  Eastern  and  tropical  ports. 

(2)  Europeans  on  board  sailing  ships  which  arrive  at 
the  end  of  long  voyages  (usually  many  months)  from 
almost  any  part  of  the  world.  Among  sailing  ships 
arriving  at  English  ports,  Scandinavian  vessels  appear 
exceptionally  prone  to  be  attacked  by  beri-beri.  Many 
i>f  thes-e  vessels  bring  cargoes  from  South  America,  and 
ttsc  Falmouth  as  a  port  of  call,  waiting  there  for  orders. 

The  disease  in  cases  of  the  second  class  is  generally 
iccepbed  as  identical  with  the  beri-beri  which  is  common 
ia  the  East ;  in  most  of  these  cases  the  clinical  mani- 


festations seem  to  be  essentially  those  of  ■  tropical " 
beri-beri.  It  should  be  noted,  however,  that  there  is 
often  no  evidence  that  beri-beri  was  prevalent  at  th« 
port  of  departure  of  these  sailing  ships.  The  disease 
frequently  does  not  appear  until  the  vessel  has  been 
many  weeks  at  sea. 

Difficulty  frequently  arises  in  assigning  a  definite 
date  or  period  to  beri-beri,  as  its  onset  is  often  extremely 
gradual.  A  sailor,  for  example,  may  have  been  ailing 
for  many  weeks  before  he  was  sufficiently  ill  to  be  unable 
to  work,  but  on  giving  an  account  of  his  illness  he  will 
probably  date  its  commencement  to  the  time  wdien  ha 
was  incapacitated  from  duty. 


Collection-  or  Ikfoemation  and  Samples  rnoii  Shim 
AT  Home  Ports. 

In  September,  1901,  the  Commission  communicated 
with  the  Medical  Officers  of  Health  of  the  ports  of 
London,  Liverpool,  Tyne,  Hull,  Cardiff,  Bri.stol,  Ply- 
mouth and  Falmouth,  with  the  object  of  obtaining  infor- 
mation as  to  cases  of  beri-beri  which  came  to  notice  on 
the  arrival  of  ships.  The  Medical  Officers  in  each  instance 
readily  undertook  to  assist  the  Commission.  From 
September,  1901,  to  October,  1902,  a  total  of  21  vesselst 
on  W'hich  beri-beri  had  occurred  during  the  voyage  wera 
reported  to  the  Commission.  None  of  these  arrived  at 
Bristol,  Tyne,  or  Plymouth,  8  arrived  at  London,  9  at 
Falmouth  (some  of  which  afterwards  came  to  London), 
2  at  Liverpool,  1  at  Hull,  and  1  at  Cardiff'.  Much 
trouble  was  taken  by  the  Port  Medical  Officers  of  Health 
and  their  inspectors  to  supply  the  Commission  with  the 
information  asked  for,  and  to  obtain  samples  of  food. J 
The  vessels  so  reported  are  shown  in  tables  below. 
Table  I.  relates  to  14  vessels  from  which  samples  of 
food  stuffs  were  obtained  and  examined  ;  the  remainr- 
ing  vessels  are  noted  in  Table  II.  The  following  is  a 
summary  of  tihe  facts  regarding  beri-beri  on  the  14 
ships  noted  in  Table  I.  Twelve  of  these  were  Scandi- 
navian sailing  ships  :  two  were  steamships  coming  from 
India  or  Burmah.  The  cases  on  the  latter  vessels  were 
Laecar  or  African  firemen;  all  those  on  the  Scandina- 
vian ships,  with  one  exception,  were  Europeans. 

"  FRAY,"  Norwegian  barque,  298  tons,  arrived 
Falmouth,  September  9th,  1901.  Reported  by 
Mr.  Cecil  Bullmore,  Port  Medical  Officer  of 
Health. 

Left  Ldiguna  with  cargo  of  logwood  52  days 
before  arrival. 

Crew  of  nine ;  one  case  of  beri-beri. 

Ca'otain  of  vessel,  Norwegian,  aged  42.  Ill- 
ness two  or  three  weeks'  duration.  Captain 
quartered  aft  by  himself.  No  illness  among  rest 
of  crew  ;  no  beri-beri  on  previous  voyages. 


Transactions  of  the  Royal  Academy  of  Medicine  in  Ireland,  Vol.  XVII. 
t  In  a  few  cases  the  mere  fact  of  the  arrival  of  the  vessel  was  reported,  and  for  one  and  another  retuson  no  details 
were  obtained.    These  have  not  been  included  in  the  fi.gnres  given. 

I  On  one  or  two  occasions  Mr.  Hammond  Smith,  being  in  the  neighbouihood  in  course  of  his  general  food  inquiries, 

fiSHtsted  in  obtaining  post-mortem  s]ieoimens  and  ^.Tiajrlps  nf  fomU  fi'oiii  thf  sliip-^ 
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Diet  of  captain  :  salt  beef  and  pork,  tiimed 
mutton  a)id  beef,  lisli  balLs*,  stock  fi,sli*,  dried 
potatoes*  and  vegetables,  lime  juice,  vinegar, 
red  wine,  no  spirits,  no  rice. 

"PEGU,"  ss.,  2,511  tons,  ai-rived  Liveii^ool  De- 
cember 10th,  1801.    Keported  by  Dr.  Hope. 

Left  Rangoon  with  general  cargo  on  November 
7th,  33  days  on  voyage. 

Crew  of  74  liands,  24  of  these  being  Lascars 
quartered  aft.  Four  Lascars  (all  firemen)  at- 
tacked by  bsri-beri.  Ages  from  22-27  years. 
They  had  signed  on  in  July,  1901,  and  since 
then  the  sliip  had  made  one  previous  voyage  to 
liverpool.  Ihe  four  men  wei'e  quartered  with 
20  other  Lasf-ars  in  crews'  quarters  aft ;  accom- 
modation go.^1  and  quarters  well  ventilated  and 
clean.  No  i  liness  among  rest  of  crew,  save  a  few 
cases  of  malaria,  one  of  dysentery,  and  one  of 
acute  rheumatism.  No  beri-beri  on  previous 
voyages ;  vessel  launched  only  12  months 
previously. 

First  patient  consulted  surgeon  on  November 
17tli,  previously  four  days  ill.  Other  two  patients 
fell  ill  on  November  29th,  and  the  fourth  on  De- 
cember 1st.  The  latter  had  complauit'd  of  illness 
for  a  fortnight  before. 

Diet  of  Lascar  firemen  attacked  :  Chief  food, . 
rice*  from  Rangoon.  Curries  varying  from  time 
to  time — ^at  one  time  of  mutton,  another  of  fish 
(Bombay  duck*)  with  chillies,  tamarind,  cori- 
anier  and  other  spices  from  bazaar,  Rangooii. 
Also  "samsu"* — a  native  drink — and  gin*,  tea, 
no  lime  juice.  Tinned  meats  were  never  used  by 
the  men.  Tinned  ghee*  (native  butter)  from 
Rangoon  \vas  taken.  Dalil  (native  peas),  and 
fresh  beajiis  occasionally  used.  Drinking  water 
fro.n  artesian  well  at  Rangoon,  stored  in  iron 
tanlts.  No  diet  known  to  have  been  taken  by 
patients  which  differed  from  that  of  other  Lascars 
on  board. 

On  arrival  m  Liverpool  four  cases,  considered 
by  Major  Ross  and  others  undoubted  beri-beri, 
all  had  considerable  oedema.  Ahmed,  27,  died 
in  iiospital  from  heart  failure,  December  15th. 
Post-mortem,  liver*,  hair*,  brain*,  and  nails*, 
obtained.  Abid,  aged  26,  died  in  hospital  from 
cardiac  failure,  December  13th.  Hookan,  22, 
slight  attack,  recovering.  Hasan  Ali,  26,  severe 
attack,  now  no  oedama.  recovering  ;  specimen  of 
hair  taken*. 

"  OIMBRIA,"  Norwegian  barque,  1,000  tons,  ar- 
rived London,  .Tauuarv  15th,  1902.  Reported  by 
Dr.  Herbert  Williams,  Medical  Officer  of  Health 
of  the  Port  of  London. 

Left  Moulmein  with  cargo  of  teak,  July  31st;. 
1901,  168  days  before  arrival.  Touched  at  St. 
Helena,,  November  9th,  1901,  and  Falmouth,. 
January  12th,  1902. 

Crew  of  12  on  departure.  Six  cases  of  beri- 
beri on  voyage.  W.  Lyons,  A.B.,  aged  45,  taken 
ill  about  August  14th,  swollen  feet,  csdema 
gradually  extended  to  all  part.s  of  body,  including 
head  ;  died  November  3rd.  L.  Weins,  a  Dane, 
aged  26,  taken  ill  about  October  9th,  landed  St. 
Helena  Hospital,  November  9t]i,  where  beri-beri 
diagTiosed.  H.  Langson,  half-caste  native  of  Bom- 
bay, aged  19,  ill  off  and  on  tlirnughout  voyage, 
suffering  from  swollen  legs.  On  arrival  in  London 
had  slight  oedema  of  legs,  complains  of  pain  in  ab- 
domen and  back.  Three  other  men  who  shared  the 
same  quarters  in  the  house  on  deck  were  slightly 
ill  with  swollen  legs,  but  not  incapacitated  from 
work  on  the  vessel's  arrival  at  St.  Helena.  Slight 
illness,  accompanied  by  swelling  of  legs,  in  master, 
steward,  and  first  officer,  who  lived  in  after-house 

Notes  on  Did. — Rice  *  from  Rangoon  four 
times  a  week.  Lime  juice  issued  daily  after  ar- 
rival at  St.  Helena,  not  before.  A  little  red 
wine,  otherwise  no  alcoholic  liquor.  Stock  fish  * 
taken  on  board  in  Norway,  issued  and  eaten  once 
a  week.  Flour*  issued  twice  a  week.  Vinegar, 
drinking  water  taken  at  Moulmein,  stored  in 
iron  tanks. 


"  COLLINGWOOD,"  Norwegian  barque,  950  tou^ 
arrived  Cardiff,  January  24th,  1902.  Repcrt«-( 
by  Dr.  Walford  and  Dr.  Hughes. 

Left  Cai^e  Town  June  15th,  1901,  arrived  Ran- 
goon July  27th,  sailed  September  11th,  135  dayt 
before  arrival  at  Cardiff.  Called  at  St.  H^-jAna 
October  16th. 

Four  men  iU  on  arrival.  H.  AV.,  aged  24,  car- 
penter, taken  ill  about  November  30th.  H.  L.  B., 
aged  52,  sail-maker,  taken  ill  about  December 
24th.  S.  S.,  aged  19,  and  D.  P.,  aged  24.  both 
A.B.'s,  taken  ill  about  December  27th. '  On 
arrival  the  men  had  well-marked  paralybj,- 
lower  limbs,slight  dropsy,  loss  of  patella  reflex,  and 
weak  action  of  the  heart,  but  all  seemed  to  bt 
recovering.  The  carpenter  and  sail-maker  slept 
by  themselves  and  apart  from  the  rest  oi  the 
crew;^  the  other  men  were  in  the  forecatitle. 
Captain  states  that  there  were  no  other  casei*  <.f 
illness  during  voyage.  No  beri-beri  on  prevjofc 
voyages. 

Notes  on  Diet. — The  Captain  states  thai  tLc 
men  drank  beer  and  spirits  freely  in  Rango<,.n. 
The  food  on  the  voyage  consisted  mainly  of  tinned- 
meat,  dried  fish,*  dried  potatoes,*  pe,i,si.  and 
flour.*  No  rice  on  voyage,  but  rice  taken  at  Ra.u- 
goon.  No  alcohol  during  whole  voyage  except  two 
bottles  of  whisky. 

Some  samples  of  hair  from  these  cases  were  ex- 
amined by  Dr.  Savage,  of  Cardiff,  who  foimd  dn- 
tinct  evidence  of  arsenic.  Samples  of  hair  weie 
also  sent  to  the  Commission,  hut  they  were  net 
sufficiently  large  to  enable  a  satisfactory  detei- 
mination  of  arsenic  to  be  made.  Dr.  Savage  also 
tested  certain  sample^  of  food  and  w^ter  for 
arsenic,  but  without  afiirmatire  result. 

"ARGO,"  Norwegian  barque,  arrived  Goole.  April 

6th,  1902,  reported  by  Dr.  JIa.oon,  Medical 'Offitti 

of  Health  of  the  Port  of  Hull. 

Left  Cape  Haytien  (Hayti)  February  22nd^  with 
cargo  of  logwood.  Jon  Jan.'eu,  47,  carpenter, 
living  on  board  vessel  for  nine  months,  takea  ill ' 
after  leaving  Hayti,  but  symptoms  of  illness  be- 
lieved to  have  begun  about  a  fortnight  before  tlit 
ship's  departure.  Had  (suffered  from  "pin^'and 
needles  '  in  palms  and  soles  and  oedema.  On  ai- 
rival_  could  hardly  walk,  owing  to  loss  of  pow<;r 

in  limbs;  no  knee  jerks,  slight  oedema  above 
ankles.  Skin  of  soles  of  feet  rough,  no  pigmenlf,- 
tion,_  save  in  parts  exposed  to  weather.  Hair 
specimen  taken.  No  illness  among  rest  of  cre.i-v, 
numbering  11. 

_  His  diet  included  dried  codfish,*  tinned  ii.sli,^ 
tinned  meat,  dried  vegetables,*  ijotatoes,  rice'*' 
m  small  quantity.    Sample  of  drinking  watei  *" 
obtained.  ^ 

BEN  MORE,"  Norwegian   sailing  diip,   ari.v-d  ' 
Falmouth  April  15th,  1902.    Reported  bv  M- 
Cecil  Bullmore. 

Left  Nicaragua  with  cargo  of  cedar  xaid 
mahogany  167  days  before  arrival. 

Crew  of  20,  including  three  officers.  One  ca^se 
of  beri-beri  :  E.  Lienuigh,  first  mate,  a^red  4C 
Had  joined  ship  in  Liverpool  three  yeal-s  ago 
Was  taken  ill  three  weeks  after  leaving  Nicara.Tu-i 
On  arrival,  partial  paralysis  of  both  legs:  knee 
jerks  absent,  ojdema  of  both  feet  and  leo-s  es- 
teudmg  to  abdomen  and  thorax;  heart  irrecJilar 
slight  desquamation  of  soles  of  feet ;  no  catarrhal 
symptoms,  no  pigmentation. 

Notes  as  to  I>ici.— Monday  :  Salt  meat  m  ool("i 
weather,  rice*  porridge  in  hot  weather  Tuev. 
day :  Tinned  meat  *  or  soup,  preserved  potattR..- 
and  mixed  preserved  vegetables.*  Wednesday: 
Salt  ush  *  and  potatoes.  Thursday  :  As  Tuesday . 
^riday:  Salt  meat  and  beans.  Saturday:  gait 
tish  soup,  sago,  and  preserved  fruit.  Sunday 
As  Tuesday,  with  pudding.  Bread  or  biscuit,  but- 
ter, tea,  coffee,  and  condensed  milk  at  other  meal^s 
Lime  juice-  reg-ularly.  Water, ^-  from  cement 
tanks— washed  16  months  ago  in  Newcastle. 

"  CHARLES  RACINE,"  Norwegian  sailing  shn; 
a  Wit  2  000  tons,  arrived  London,  March  loth 
1902.    Reported  by  Dr.  Herbert  Williams 
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Left  Frcniantle,  Anstriilin,  XovemLer  SOtli, 
1901,  106  days  before  arrival.  Touched  at  St. 
Helena  January  21st. 

Crew  of  15  hands.  Six  cases  of  beri-beri :  Cor- 
nelius Fortensen,  68,  joined  ship  November  27th, 
working  passage  home.  Taken  ill  January  17th, 
1902;  O.  Stanislaud,  carpenter;  G.  Fagerstrom, 
sail-maker;  J.  Gabriel,  A.B. ;  A.  Valstrom,  A.B. ; 
J.  Eliasen,  A.B.,  all  Norwegians,  who  joined  ship 
in  Norway.  Taken  ill  at  different  dates  between 
January  5th  and  18th.  All  six  cases  landed  at 
St.  Helena.  Cornelias  Fortensen  died  there 
January  22nd.    No  other  illness  amongst  crew. 

Notes  on  Diet. — Rice  *  about  once  a  week,  salt 
fish,*  tinned  meat,*  lime  juice  *  when  no  fresh 
vegetables  to  hand,  no  alcoholic  liquors,  drinking 
water  in  iron  tanks. 

'^PRINCE  GEORGE,"  Norwegian  barque,  474 
tons,  arrived  London,  April  18th,  1902.  Re- 
ported by  Dr.  Herbert  Williams. 

Left  Port  Victoria  (Seychelles)  October  23rd, 
1901,  with  cargo  of  guano. 

Crew  of  10.  Three  cases  of  beri-beri :  G. 
Carlsen,  Norwegian  mate,  27;  Carl  Hansen, 
Swede,  A.B.,  28;  Franz  Biji,  Norwegian,  O.S., 
22.  All  taken  ill  abput  January  14th,  1902.  On 
arrival,  G.  Carken  and  Carl  Hansen  on  duty,  the 
first  has  oedema  of  right  arm  and  leg,  no  pigmen- 
tation, gums  spongy ;  the  second  has  both  legs 
swollen  from  knee  to  ankles.  Franz  Biji  seri- 
ously ill,  whole  body  much  swollen.  Died  on 
April  17th.  Post-mortem  (Stratford  Infirmary, 
April  21st).  Brawny  oedema  of  legs  and  chest, 
veins  engorged,  heart  enlarged,  and  the  walls 
thinned,  valves  healthy.  Fluid  in  pleura  and 
peritoneum,  spleen  engorged,  kidneys  appear 
healthy.  Case  seen  by  Dr.  Ross,  of  London. 
School  of  Tropical  Medicine,  considered  to  be  un- 
doubtedly beri-beri. 

Carlsen  was  berthed  in  quarters  with  master 
and  steward,  the  two  other  cases  were  berthed  in 
the  forecastle  with  five  others  of  the  crew.  No 
evidence  of  their  diet  having  differed  from  that 
of  their  companions. 

Notes  on  Diet. — Said  to  have  been  good  supply 
of  food  throughout  voyage.  Salt  pork  and  salt 
beef,  potatoes,  tinned  mutton,*  no  dried  fish,  as 
supply  had  given  out  before  leaving  Port  Victoria, 
Norwegian  tinned  fish,*  rice  *  bought  on  outward 
voyage  at  Port  Louisa  taken  moderately,  lime 
juice*  taken  moderately,  drinking  water*  ob- 
tained at  Port  Victoria,  stored  in  iron  tanks. 

"  SOMALI  "  (ss.),  8,000  tons,  arrived  London  May 
15th,  1902.   Reported  by  Dr.  Herbert  Williams." 

Left  Calcutta  with  general  cargo,  April  12th, 
1902. 

Crew  of  171.  Two  cases  of  beri-beri  among 
African  firemen,  A.  and  B.,  quartered  in  fore- 
castle with  15  others.  Date  of  A.'s  attack  not 
known;  he  died  April  25th.  B.,  aged  26,  fell 
ill  on  April  lOtli.  He  had  joined  the  ship  in 
London  for  outward  voyage.  On  arrival  showed 
oedema,  weakness,  and  loss  of  power  in  lower 
limbs  ;  no  knee  jerks,  slight  dropping  of  toes. 
No  beri-beri  on  previous  voyages  of  "  Somali." 

Notes  on  Diet. — Mainly  rice,*  curry,*  dahl, 
and  fish.*   No  alcoholic  liquor. 

"  SORATA,"  Norwegian  barque,  arrived  Falmouth 
•June  3rd,  1902.  Reported  by  Mr.  Cecil  Bull- 
more. 

Left  Punta  Arenas  (Chili)  January  2nd,  1902, 
152  days  before  arrival. 

Crew  of  12,  including  three  ofiicers.  Five  cases 
of  beri-beri.  Captain  (Norwegian,  aged  45) : 
Illness  began  about  four  months  after  leaving 
Punta  Arenas.  On  arrival  showed  cedema,  well- 
marked  paralysis  of  legs,  weakness  of  arms,  great 
musciilar  tenderness,  dyspnoea  ;  probably  fluid 
in  pericardium  ;  had  an  attack  of  beri-beri  six 
years  ago.  First  mate  (Norwegian,  33) :  Fell  ill 
about  four  months  after  leaving  Punta  Arenas. 
On  arrival  cedema,  slight  paralysis,  and  great 


weakness  ;  marked  tenderness  of  muscles  of  legs  ; 
no  recent  pigmentation;  some  "sea-boils."' 
Second  mate  (Norwegian,  49)  also  taken  ill  about 
the  same  time  as  caj)tain  and  first  mate.  On 
arrival  slight  cedema,  no  definite  paralysis,  mus- 
cular tenderness,  no  pigmentation.  Steward 
(Norwegian,  31),  slight  oedema,  loss  of  power  in 
rigbt  leg,  muscles  tender,  no  pigmentation. 
Carpenter  (Norv/egian,  29) :  Date  of  onset  of  ill- 
ness not  stated  ;  on  arrival  showed  cedema  of 
legs  and  abdomen,  loss  of  power  in  legs,  mixs- 
cular  tenderness  ;  seemed  very  ill. 

Others  of  crew  complained  of  feeling  ill,  but 
no  indications  of  beri-beri.  Sanitary  condition 
of  vessel  very  bad ;  forecastle  dirty,  closets 
filthy,  ventilation  of  forecastle  and  cabins  bad  ; 
one  not  lighted. 

Notes  on  Diet. — ^Provisions  have  been  shorl. 
Usual  diet,  including  ofiicers  : — Monday:  Milk, 
soup,  and  fish.  Tuesday :  Pea  soup  and  salt 
meat.  Wednesday :  As  Monday.  Thursday : 
Salt  or  meat  and  tinned  vegetables  (tomatoes,* 
cabbage,  etc.).  Friday  :  Bean  soup.  Saturday  : 
As  Monday.  Sunday :  Preserved  meat  and 
dough  ;  also  oatmeal,  sugar,  lime  juice,*  barley, 
flour,  rice,*  drinking  water  dirty ;  iron  tank 
needed  cementing. 

'■'  MORGENGRY,"  Norwegian  barque,  arrived  Fal-^ 
mouth  June  3rd,  1902.  Reported  by  Mr.  Cecil 
BuUmore. 

Left  Santos  March  11th,  with  a  cargo  of  coffee, 
84  days  before  arrival. 

Crew  of  11,  including  three  officers.  Two  cases 
of  beri-beri.  Barbadoes  negro,  aged  19,  fell  ill 
two  weeks  after  leaving  Santos  ;  died  just  before 
arrival  ;  believed  to  have  been  beri-beri  from 
symptoms  reported  by  captain.  Post-mortem, 
June  5th  :  Slight  oedema  of  face  and  legs  ;  veins 
engorged ;  small  amount  of  fluid  in  pleura ; 
blood  very  dark  and  fluid  ;  heart  enlarged,  walls 
of  ventricles  thin  ;  much  fluid  in  pericardium  ; 
spleen  and  kidneys  appeared  normal  ;  congestion 
of  vessels  at  base  of  brain  and  of  spinal  cord 
noted  ;  much  fluid  in  membranes  of  cord.  Jacob 
Neilson  (Dane,  aged  18)  taken  ill  one  month  after 
leavincr  Santo-5.  On  arrival  showed  loss  of  power, 
symptoms  of  dilatation  of  heart,  oedema  of  leg's, 
abdomen,  and  chest.  Both  cases  slept  in  fore- 
castle with  three  others.  Forecast!'-  was  clean  ; 
its  ventilation  not  good. 

Notes  on  Diet. — The  following  were  usual  :  — 
Mondaj- :  Fish  balls,*  preserved  ])otatoes,  soup. 
Tuesday  :  Pork  or  tinned  meat  or  fish,  boiled 
rice.*  Wednesday :  Stock  fish,*  and  preserved 
potatoes.  Thursday:  Tinned  meat  or  fish,  vege- 
table soup,  balls  of  dough.  Friday  :  Salt  pork 
or  beef,  no  vegetables.  Saturday  :  Pancakes, 
pork,  porridge.  Sunday  :  Tinned  meat,  sago  and 
potato  soup,  dried  fruit.  Lime  juice.  Bread 
lialf  the  week,  biscuits  the  other  half. 

"HANDEL  JUST,"  Norwegian  barque,  arrived 
Falmouth  May  31st,  1902.  Reported  by  Mr. 
Cecil  Bullmore. 

Left  Bahia  (Brazil)  March  29th,  1902,  with 
cargo  of  iron  ore,  63  days  before  arrival. 

Crew  of  14.  Two  cases  of  beri-beri,  both  able 
seamen.  I'riedrichsen  (Dane,  19),  joined  ship 
in  Denmark  eight  months  before.  Illness  began 
a  month  before  arrival.  Closter  (aged  60)  joined 
the  ship  at  Cardiff.  Illness  began  a  fortnight 
before  arrival. 

Symptoms  in  both  cases  on  arrival :  Short- 
ness of  breath,  no  appetite,  malaise,  cedema  of 
legs  and  feet,  pains  in  calves  of  legs,  no  pig- 
mentation. Friedrichsen  had  slight  ankle  drop. 
Closter  attacked  by  beri-beri  eight  years  ago. 
Both  slept  in  forecastle  ;  ventilation  very  bad. 

Notes  as  to  Diet. — Food  has  run  .short;  crew 
lived  on  bread  and  butter  for  last  week.  _  Pre- 
vioixsly  diet  was  beans,  potatoes,  salt  or  tinned 
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meat,  dried  fish,  fishballs,  rice,  apples.  No  lime 
jixice  taken  by  anyone,  though  plenty  on  board. 

^'  H.  C.  RICHARDS,"  Norwegian  sailing  ship,  766 
tons,  arrived  London  June  30th,  1902.  Reported 
by  Dr.  Herbert  Williams. 

Left  Port  of  Spain  with  cargo  of  pitch  April 
25th,  1902,  66  days  before  arrival. 

Crew  of  12.  One  case  of  beri-beri.  Norwegian 
seaman,  26.  Had  joined  ship  at  Barbadoes, 
March  22nd  ;  fell  ill  June  16th,  1902.  Both  legs 
swollen  from  ankle  to  knee,  vomiting,  shortness 
of  breath,  unsteadiness  in  walking.  Diagnosed 
beri-beri  on  arrival.  Quartered  in  forecastle 
with  seven  others.  No  illness  in  rest  of  crew, 
save  one  slight  case  of  ague  ( ? ).  On  previous 
voyage  of  this  ship,  leaving  Madagascar  Novem- 
ber 16th,  1901,  three  fatal  cases  of  beri-beri  oc- 
curred (the  captain  and  two  seamen). 

Diet  of  beri-beri  case  the  same  as  rest  of  crew. 
Included  small  quantity  of  rice,*  no  alcoholic 
liquor,  salt  and  tinned  beef,*  tinned  fish,  fish- 
balls. 

VICTOR,"  Norwegian  barque,  arrived  London 
August  8th,  1902.  Reported  by  Dr.  Herbert 
Williams. 


Left  Moulmein  with  a  cargo  of  teak,  March  \ 
6th,  1902,  155  days  before  arrival ;  called  at 
Ponta  Delgada,  Western   Islands,  July  17th- 
25th. 

Crew  of  10.  Three  cases  of  beri-beri.  Camp- 
bell (Canadian  A.B.,  50)  joined  vessel  at  Moul- 
mein ;  sick  and  off  duty  nearly  all  the  passage ; 
could  not  go  aloft  owing  to  weakness  and  swollen 
feet.  J.  Jonson  (Swede,  A.B.),  taken  ill  about 
July  8th,  swollen  legs  and  feet ;  treated  at  shore 
hospital  in  Delgada  on  July  17th  for  beri-beri ; 
able  to  rejoin  July  24th.  W.  Hubner  (O.S.,  20), 
ill  and  suffering  from  swollen  feet  since  July 
25tli.  All  three  cases  recovering  on  arrival  i.n 
London.  They  were  quartered  in  house  on  deck 
with  three  other  men.  No  other  cases  of  illness 
during  voyage ;  no  beri-beri  on  previous  voy- 
ages. 

Notes  as  to  Diet. — Rice*  obtained  at  Moulmein 
served  out  three  times  a  week  to  all  members  of 
crew.  Flour*  obtained,  at  Moulmein  in  March, 
1902,  made  into  bread  daily.  Dried  fish*  o  - 
tained  in  Cape  Town  December,  1901,  eaten  twice 
weekly.  No  lime  juice  or  acid  drink  or  any  al- 
coholic liquor  used.  Drinking  water  stored  in 
iron  tanks. 
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Whether  C'ases  of 

Beri  beri  on 
previous  Voyages. 

No. 
No. 

One  fatal  case  nine 
months  pre- 
viously. 

Not  known. 
Not  known. 
Not  known. 
No. 

N  amber  of  Days 

on  Voyage 
l)efore  illness  of 
lirst  ease 
occurred. 

2  weeks  - 

9  weeks  - 

5  weeks  - 
16  weeks  - 

7  weeks   

24  days 

7  weeks 

Cases  of 
Beri-beri  on  oi 
after  Arrival. 

Number 
Fatal. 

1              1              —              1               1               1  1 

Total 
Number. 

r-<              (^^              —                             —              .-^  1 

Nationality  of 
Boi  i-beri  Cases. 

Norwegian  - 
Norwegians 
Chinese 

1  Englishman, 
3  Norwegians, 
1  Russian  Fin. 

Russian  Fin 

1  Punjabee,  1  na- 
tive fireman 
(nationality  not 
stated). 

Chinaman  - 

Cases  of 
Bei-i-beri  during 
Voyage. 

Number 
of 

Fatal  on 
Voyage. 

1                                       1                                    -H                                   —                                      1  1 

1 

Total 
Number. 

— •                   C-l                   Ol                   O                   —                   r^J  C  — 

• 

Number 

of 
Days 

on 
Voyage. 

>c               c-j                               o  — 

Date  of 
Arrival. 

5  Dec.  1901  - 
24  Dec.  1901 
13  Dec.  1901  - 
24  Dec.  1901  - 

1  Feb.  1902  — 
24  Feb.  19('2  - 
29  Oct.  1902  - 

Date  of 
Departure. 

1  Oct.  1901  - 
24  Aug.  1901  - 

2  Oct.  1901  - 
7  July  1901  - 

21  Nov.  1901  - 
11  Jan.  1902  - 
29  Aug.  1902  ■ 

Fort  of 
Arrival. 

Falniontli  ■ 

Falmoutli 

Liverpool 

Falmouth  - 

Fal  month 

London 

London 

Fort  of 
Departure. 

Laguna 

Sidney 

Yokobaiua  - 

Costa  Rica 

Laguna 
• 

Sydney 
Singapore  - 

j 

TonnageJ 

a  (X                                00  ^ 
3  oi              c^.                             s-^.  "A 

1 

■Felix"  (Norwegian 
barque). 

LIV."  (Norwegian 
lian|ue). 

■  Ulysses  "  (British 
steamship). 

-Araura  "  (Norwegian 
liarque). 

Habil  "  (Danish 
l)arque). 

Itome  "  (British  steam- 
ship). 

Murex'  (British 
steamship). 
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EXAMINATION  FOK  AESENIC  OF  FOOD 

In  the  above  list  of  vessels  on  wliicli  beri-beri  occurred, 
the  articles  of  food  which  were  obtained  by  the  Port 
Medical  Officers  of  Health  and  transmitted  to  the  Com- 
mission have  been  indicated  by  an  asterisk.  It  is,  of 
l  onrse,  evident  that  the  foodstixffs  remaining  on  board 
a  vessel  when  it  puts  into  port  at  the  end  of  a  long 
voyagp  are  not  necessarily  representative  of  the  diet 
actually  taken  by  the  crew  during  the  voyage.  In  some 
instances  the  Port  Medical  Officer  of  Health,  in  trans- 
mitting; the  samples,  has  noted  that  usual  foodstuffs, 
such  as  dried  vegetables  or  tinned  meats,  had  all  been 
consumed,  and  no  specimens  were  obtainable.  This  was 
the  case  in  several  of  the  Norwegian  vessels.  Mr.  Cecil 
BuUmore  notes,  in  a  memorandum  on  beri-beri  made  in 
1902  to  the  Falmouth  Port  Sanitary  Authority  (a  copy 
of  which  he  has  sent  to  the  Commission),  that  as  regards 
Norwegian  ships  "  the  whole  arrangements  for  a  voyage 
seem  to  be  cut  down  to  the  hour,  and  if  they  are  a  few 
weeks  overdue  owing  to  contrary  winds  this  becomes 
most  apparent." 

Nevertheless,  the  samples  obtained  from  the  ships  as 
a  whole  covered  a  considerable  range  of  substances,  such 
as  preserved  and  dried  foods,  which  are  used  to  a 
greater  extent  on  ship  board  than  on  shore.  The 
majority  of  these  have  now  been  examined  for  arsenic 
in  Dr.  McGowan's  laboratory,  with  the  results  shown  in 
his  reports  in  Section  II.  below,  and  also  in  the  Table 
TIL  above.  Two  food  materials,  rice  and  fish,  were 
always  sent  for  examination  when  available,  in  view  of 
various  statements  which  have  been  made  regarding 
possible  causative  relations — apart  from  arsenic — be- 
tween use  of  these  foods  and  beri-beri. 

It  is  noteworthy  that  ricp  has  not  formed  an  important 
article  of  diet  on  some  of  the  Norwegian  vessels :  in  two 
instances  no  rice  at  all  was  taken.  On  the  other  hand, 
in  the  s.s.  "  Pegu  "  and  "  Somali,"  where  the  sufferers 
ffere  Lasoars  or  African  firemen,  rice  was  the  main 


SAiUI'l  i:>   !  ROM  THE  ABOVE  VESSELS. 

arLu  lc  vi  lood.  No  arsenical  contamination — save  to 
a  iMKiii  e  extent — was,  however,  detected  in  the  rice 
sati!)))es  obtained  from  any  of  the  vessels. 

With  regard  to  iish,  it  will  be  seen  that  neither  of  the 
two  "pe^^ixaens  of  fish  balls  (fresh  fish  dried  and  powdered 
arid  )B!x.  (J  with  flour),  nor  any  of  the  three  samples  of 
tinoed  fi.'sb,  contained  more  than  the  merest  trace  of 
ariienic.  Dried  fish,  on  the  other  hand,  habitually  con- 
taineil  arsenic,  in  varying  amounts  up  to  l-80th  grain 
per  lb.  In  most  instances  the  fisli  was  dried  cod, 
obtained  in  Norway.  Large  .stor&s  of  this  fish  are 
usiciily  cairied  in  Norwegian  sailing  ships.  According 
to  iiironaation  supplied  by  Professor  Uchermann,  of 
Ohi  lHviiiia,  this  fish  is  cured  by  drying  in  the  sun,  and 
not  hy  soioking  over  fuel.  The  origin  of  the  arsenic  is 
perhajj.-;  to  be  sought  in  the  subsequent  salting,  po.>isibly 
in  preservatives  iised,*  but  no  authoritative  information 
haf^  be*'n  obtained  by  the  Commission  on  this  point. 

'i  iiiiii-'.l  jiieat  and  tinned  vegetables  were  examined  for 
arsit'iiir-  in  four  instances,  tinned  milk  in  one  case,  liiue- 
juicH  iu  iiTe  cases,  drirrking  water  (on  account  of  its 
story ge  in  iron  tanks)  in  four  instances,  all  with  nega- 
tive, or  practically  negative,  results.  l-90th  grain  of 
arKciiic  per  lb.  was  found  in  one  sample  of  "dried 
poti^to'^r- — i.e.,  potatoes  which  have  gone  through  some 
process  of  drying  or  curing  after  being  cut  up  in  slices. 
Possibiv  here  preservatives  may  again  afford  an  explana- 
tion . 

ill  vjpv  of  the  evidence  that  cheap  cocoa  containins 
oxide  of  iron  may  be  contaminated  by  arsenic  (Hehner, 
App'^r.dix  27 ;  H.  Smith,  Appendix  24)  it  is  unfortunate 
that  no  vnmples  of  cocoa  were  obtained,  particularly  as 
cocoa  '.^  sometimes  taken  largely  by  sailors.  The  fact 
thfit  i;o';'ble  amounts  of  arsenic  may  be  found  in  cocoa 
of  this  kind  was  ascertained  only  after  these  inquiries 
had  hp.-'}-!  completed. 


EXAMINATION  FOR  ARSENIC  OF  SPECIMEN>s  l  ];(tH  FATAL  CASES  OF  KEKI-BEKL 

AND  OF  HAIR  OF  RFi;im;(:T  CASES. 


In  three  instances  the  Commission  was  informed  of 
deaths  from  beri-beri  among  the  cases  reported  in 
Table  I.  above,  and  at  post-mortem  examinations  some 
of  the  organs  were  obtained  and  sent  to  the  Commission. 
In  each  of  the  three  cases  the  liver  was  examined  in 
Dr.  McGowan's  laboratory,  and  in  two  cases  the  brain 
also  was  tested  for  arsenic.  The  results  are  given  in 
Table  VI.  below,  together  with  the  results  of  testing 
for  arsenic  in  the  hair  and  nails  of  the.se  cases,  and  also 
in  the  hair  of  three  non-fatal  cases. 

The  estimated  quantities  of  arsenic  were  as  follows  :  — 

Aimed,  fireman,  s.s.  "Pegu." 

Arsenic  in  whole  brain,  -0012  grain. 
Arsenic  in  whole  liver,  taken  as  60  oz.,  -006 
grain. 

Arsenic  in  hair,  -02  grain  per  lb. 
Arsenic  in  nails,  04  grain  per  lb. 

F.  B-iji,  seaman,  barque  "  Prince  George." 

Arsenic  in  whole  liver,  taken  as  60  oz.,  -0065  grain. 
Arsenic  in  hair,  -014  grain  per  lb. 

Negro,  barque  "  Morgengry." 

Arsenic  in  whole  brain,  -0018  grain. 

Arsenic  in  whole  liver,  taken  as  60  oz. ,  -0052  Lirain. 

Arsenic  in  hair,  -007  grain  per  lb. 

Hasan,  fireman,  s.s.  "Pegu." 

Arsenic  in  hair,  -012  grain  per  lb. 

.T.  Jansen,  carpenter,  barque  "Argo." 
Arsenic  in  hair,  04  grain  per  lb. 


.1.  .\'i'  l--oii,  barque  "  Morgengry." 

.\,'>:onic  in  hair,  -0028  grain  per  lb. 

M  i;!ii  te  quantities  of  arsenic  were  thus  detected  in 
thn  orgavjs  examined  post  mortem,  and  in  the  hair,  of  all 
th«  .-ix  f-iises  in  question.  In  the  case  of  liver  and  brain 
in  the -three  fatal  cases  the  total  amount  of  arsenic 
osrauiited  to  be'  present  is  in  each  instance  so  very  small 
tha  i,  DO  significance  can  safely  be  attached  to  the  results 
in  I'm?  i-.bsence  of  comparable  analytical  data  from 
"  coirtiol  "  cases.  As  regards  the  hair,  it  will  be  seen 
that  two  cases  showed  less  than  1-lOOth  grain  of  arsenic 
per  poiinrl  of  hair,  while  the  remainder  showed  1^80th, 
1-70; li,  :i-50th,  and  l-25th  grain  respectively.  In 
geiuial,  these  are  larger  proportions  of  arsenic  than 
wr-te  ioiind  in  the  specimens  of  hair  from  "control" 
cast'-,-  -pf^v.-ions  taking  no  arsenic  medicinally — which 
wetft  examined  in  course  of  the  Cominission's  hair  in- 
quiiie-  (.A  ppendix  32,  Table  A).  On  the  other  hand, 
the  ;\re.^  ii!c  in  the  hair  of  these  beri-beri  cases  is  generally 
les,'^  tnan  tliat  which  was  found  in  the  recently  grown 
hair  of  persons  taking  small  medicinal  doses  of  arsenic 
(3  to  Ah  minims  of  liquor  arsenicalis  dailv.  .Appendix  32 
Table  Kl. 

[it  i  liii-e  out  of  the  four  cases  showing  more  than 
l-.100!h  grain  of  arsenic  to  the  pound  of  hair  there  is 
evidence  that  the  patients  ate  dried  fish  containing  some 
ariie.'iir,  (180th  grain  to  the  potmd  in  the  specimens 
examin^'ii.  and  it  seems  probable  that  the  arsenic  de- 
tected ivj  the  hair  of  these  cases  was  derived  from  the 
fish  f-;ii.pn  or  from  some  other  food  containing  small 
quantities  of  arsenic.  Two  of  the  cases  were  firemen, 
and  their  occupation  may  have  led  to  the  inhalation  of 
du'-iv  or  f  ames  containing  arsenic. 


*  Ihe  Commissions  attention  has  been  drawn  by  Professor  De)^-piiie  and  others  to  the  presence  of  arsenic  in  potted 
nhninps  due  to  the  boraeic  acid  used.  See  also  Mr.  Hammond  S.'iiii  h  -;  lU'port  (Appendi.\-  24).  Two  sanuiies  of  iLsli  -"e--" 
«-i,ii-e,quently  examinerl  (tliongh  iiol  exhaustively)  for  boron  dv  D  :  M.  i ..n.    Tip  each  case  tlie  result  was  neWtiv'e 
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Appendix  31.       OOJNXJLUSIONS  AS  TO  INQUIRIES  REGARDING  SHIP-BORNE  BERI-BERI  AND  ARSENIC. 


i^ooking  to  the  general  eli'ect  of  the  evidence  which 
the  Commissioii  has  received  as  to  chronic  arsenical 
poisoning,  it  may  be  concluded  that  the  above  inquiries 
and  chemical  examinations,  so  far  as  they  go,  do  not 
afford  grounds  for  a^uming  that  the  beri-beri  met  with 
cm  ships  arriving  at  home  ports  is  essentially  due  to 
arsenic . 

This  may  be  said  notwithstanding  that  minute 
amounts  of  arsenic  have  in  some  instances  been  found 
in  specimens  from  beri-beri  cases  and  in  certain  foods 
taken  from  the  ships.  Thus  it  seems  possible  that  on 
Scandinavian  sailing  sessels  dried  fish  containing  as 
much  arsenic  as  l-80th  grain  per  pound  may  be  taken 
by  sailors  almost  daily  for  months  or  years,  and  it  is 
likely  enough  that  arsenic  taken  in  this  way  over  long 
periods  may  here  and  there  produce  periphei'al  neuritis 
or  other  symptoms  of  poisoning  in  an  individual  who  is 
specially  susceptible  to  arsenic,  particularly  if  his  sus- 
;;eptibility  is  enlianced  by  deficiency  of  food.  But  quan- 


tities of  arsenic  of  tills  ordez-  can  hardly  be  related  to 
the  sudden  appearance  of  the  disease  among  several 
members  of  a  crew  at  about  the  same  time,  in  the  manner 
which  is  illustrated  by  the  history  of  a  number  of  the 
vessels  dealt  with  in  these  notes. 

It  sliculd  be  added  that  several  of  these  beri-beri  cases 
are  reported  to  have  shown,  in  addition  to  affections  of 
motor  and  sensory  nerves,  an  amount  of  oedema,  and 
an  acuteness  of  cardiac  symptoms,  which  have  no 
parallel  among  the  cases  of  arsenical  beer  poisoning  in 
1900.  On  the  other  hand  it  will  be  noted  that  the 
symptoms  reported  in  one  of  the  six  cases  from  which 
specimens  of  tissue  were  obtained,  Jon  Jansen,  barque 
"  Argo,"  appear  to  have  a  closer  resemblance  to  those  of 
chronic  arsenical  poisoning  than  to  those  of  "  tropical  " 
beri-beri.  In  this  case  the  amount  of  arsenic  found  in 
the  hair  (l-25th  grain  per  pound)  suggests  that  the  man 
must  have  recently  taken  a  relatively  considerable 
quantity  of  arsenic,  either  by  way  of  the  dried  fish  on 
the  "  Argo  "  or  otherwise. 


INQUIRIES  AS  TO  ARSENIC  AND  BERI-BERI  IN  THE  MALAY  STATES. 


A.  considerable  number  of  inquiries  into  the  causation 
of  beri-beri  have  been  made  m  the  Federated  Malay 
States,  where  serious  prevalence  of  the  disease  is  com- 
oaou,  and  copies  of  certain  recent  reports  on  beri-beri  in 
these  States  have  been  sent  by  the  Colonial  Office  to  the 
Commission.  It  is  evident  that  as  yet  the  etiology  of 
the  disease  in  the  Malay  States  (particularly  as  to  the 
relation  of  beri-beri  to  particular  articles  of  food  or  to 
particular  toxins)  is  not  understood.  One  or  two  of 
the  reports  in  question  discuss  the  possibility  of  arsenic 
being  concerned  with  beri-beri,  but  they  do  not  record 
any  investigations  for  the  detection  of  this  or  other 
mineral  poison.  Dr.  A.  J.  McClosky  has  sent  to  the 
Commission  a  memorandum  of  the  results  of  treating  38 
beri-beri  cases  with  arsenic  at  the  District  Hospital, 
Kuala  Lumpur,  a  comparable  series  of  45  cases  being 
treated  at  the  same  time  without  arsenic.  The  facts 
given  show  that  arsenic  was  not  beneficial ;  relatively 
fewer  cases  recovered  when  treated  with  arsenic.  But, 
on  the  other  hand,  in  certain  cases  protracted  adminis- 
tration of  considerable  doses  of  liquor  arsenicalis  did 
not  appear  to  retard  recovery. 

It  will  be  remembered  that  in  connection  with  the 
occurrence  of  beri-beri  among  communities  in  the  tropics 
whose  diet  consists  largely  of  rice,  Dr.  E.  S.  Reynolds 
(Q.  8381)  drew  attention  to  tlie  statsmenL  that  it  is  a 
common  custom  to  put  arsenic  on  rice  fields  to  poison 
rats  and  keep  them  off  the  rice,  and  he  referred  to  a 
letter  from  Dr.  W.  C.  Brown  regarding  this  practice  in 
A.cheen.  Similar  statements  have  been  made  by  others. 
According  to  information  supplied  by  Dr.  Hughes  in 
connection  with  the  "  Collingwood  "  cases,  arsenic  is  also 
said  to  be  used  in  Indian  granaries  to  kill  insects. 


In  1902  Dr.  H.  E.  Durham,  who  is  inquiring,  on 
behalf  of  the  Beri-beri  Committee  of  the  London  School 
of  Tropical  Medicine,  into  the  etiology  of  beri-beri, 
kindly  sent  some  rice  samples  to  the  Commission.  Two 
of  these  samples  consisted,  in  each  case,  of  the  total 
siftings  through  a  fine  sieve  of  a  large  bulk  of  rice 
(about  2001bs.)  forming  the  main  diet  of  prisoners  at  a 
gaol  in  Kuala  Lumpur.  One  (B)  weighing  about  l-7th 
[b.,  was  taken  on  September  24th,  1902,  at  a  time  when 
beri-beri  was  rife ;  the  other  (A),  weighing  about 
1-lOth  lb.,  had  been  taken  earlier,  on  July  28th,  when 
the  prevalence  of  the  disease  in  the  gaol  had  for  a  time 
diminished.  Dr.  Durham  has  since  sent  some  further 
samples  (C  and  D)  of  the  siftings  of  a  considerable  bulk 
of  rice  (each  representing  a  week's  supply)  consumed  by 
sufferers  from  beri-beri  in  Pudu  Gaol. 

Dr.  McGowan  found  (Table  V.  below)  in  rice  siftings 
A  l-45th  grain,  in  B  l-70th  grain  of  arsenic  per  lb.  'of 
the  dust.  In  C  and  D  the"  proportions  of  arsenic  per  lb. 
of  the  siftings  were  l-29th  and  l-25th  grain  per  lb. 
respectively,  Tt  is  evident  that  the  arsenic  in  these 
siftings  could  not  have  represented  any  appreciable 
quantity  of  arsenic  in  the  large  bulk  of  rice  from  whicli 
they  were  derived. 

Dr.  Durham  also  sent  two  pigtails  from  fatal  cases 
of  beri-beri,  which  have  been  examined  for  arsenic,  with 
result  shown  in  Table  VI.  It  will  be  seen  that  a  portion 
of  one  of  the  pigtails  wa,s  suecially  extracted  with  ether 
and  dilute  hydrochloric  acid  in  order  to  ascertain  whether 
the  arsenic  present  was  due  to  extraneous  matter. 
Nearly  all  the  arsenic,  however,  was  found  to  be  con- 
tained in  the  substance  of  the  clean  hair. 

July,  1903.  G.  S.  B. 
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SECTION   Il.-DR.   .McGOWAXS   REPORTS  ON  EXAMINATION   FOR  ARSENIC  OF  VARIOUS 
SUBSTANCES  IN  CONNECTION  WITH  THE  INQUIRY  INTO  BERT-BERI. 

The  results  of  these  examinations  ave  set  our  iu  the  three  following  Tables,  IV.,  V.,  and  VI.    Dtitails  of  the 
methods  suuunarised  in  Col.  6  of  tl;ese  tables  apjjear  in  Apjiemlix  No.  22. 
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Appendix  32. 


ARSENIC  IN  HAIR 


BEPORT  ON  INVESTIGATIONS  MADE  FOR  THE  COMMISSION  AS  TO  THE  ELIMINATION  OF 

ARSENIC  BY  THE  HAIR. 


The  reports  on  this  subject  are  arranged  as 
follows :  — 

I.  — General  account  of  inquiry  and  tables  giving 
an  analysis  of  the  principal  results  obtained. 

II.  — Report  by  Mr.  R.  F.  Wood  Smith  on  the 
methods  adopted  by  him  in  testing  .sipecimeins  of 
hair. 

in.— Taibular  statements  showing  the  condition 
as  to  arsenic  of  the  persons  whose  hair  was 
examined,  and  the  results  of  examination, 
namely : — 

TABLE  A. — 'Males  who  had  takem  no  arsenic 
medicinally  at  the  date  of  collection  of  the 
specimen  of  hair. 


TABLE  B.— Females  who  had  taken  mo  arsenic 
medicinally  at  the  date  of  collection  of  the 
specimen  of  hair. 

rABI>E  C— Males  who  at  the  date  of  collection 
of  the  hair  specimen  had  taken,  or  who  had 
recently  discontinued  taking,  arsenic  in  known 
quantities  melicinally. 

TABLE  D.— Females  who  at  the  date  of  collec- 
tion of  the  hair  specimen  liad  taken,  or  who 
had  recently  discontinued  taking,  arsenic  in 
known  quantities  medicinally. 

TABLE  E. — Later  series  of  male  cases  who  at 
the  date  of  collection  of  the  hair  specimen 
had  lately  been  taking  arsenic  medicinally  in 
very  small  doses. 

TABLE  F. — Oases  of  aloohtolic  neuritis  from 
certain  London  hospitals  and  infirmaries. 


I. -GENERAL  ACCOUNT  OF  THE  INQUIRY  AND  TABLES   GIVING   AN  ANALYSIS   VF  THE 

PRINCIPAL  RESULTS. 


Evidence  given  to  tlie  Commission  by  Dr.  Dixon 
Mann  (Q.  3741-8)  as  to  finding  arsenic  in  the  hair  of 
patients  suffering  from  arsenical  beer  poisoning  at 
Manchester,  and  also  informatioaii  supplie  d  by  Messrs. 
Dearden  and  Knecht  of  Manchester,  who  had  reported 
("  Lancet,"  March  23rd,  1901)  on  the  examination  of 
hair  of  one  or  two  other  Manchester  oases*  suggested 
that  the  fact  of  elimination  of  arsenic  by  the  hair  might 
prove  important  in  instances  (sudi  as  supposeil 
alcoholic  neuritis)  where  it  was  desirable  to  ascertain 
wliether  a  given  patient  had  lately  been  taking 
arsenic,  either  as  a  contamination  of  beer  or  food,  or 
medicinally. 

The  Commission  desired  that  some  experimental 
evidence  an  this  subject  should  be  obtained  with  a 
view  to  throwing  light  on  the  following  paints  :  — 

Whether  persons  known  not  to  have  taken 
arsenic  medicinally,  and  not,  so  far  as  knovm, 
specially  liable  to  receive  arsenic  in  other  ways, 
ordinarily  show  any  noteworthy  quantity  of 
arsenic  in  their  hair. 

Whether  persons  whose  hair  is  free  from  (or  con- 
tains no  more  than,  a  minute  trace  of)  arsenic 
come  to  show  noteworthy  quantities  of  arsenic  in 
thjeir  hair  as  a  oonsefciuenjce  of  talking  arsenic 
medicinall  v ;  how  soon  after  arsenic  has  begun  tn 
be  taken  will  evidence  of  arsenic  appear  in  the 
reoently  grown  hair ;  and  whether  arsenic  can  be 
detected  in  tlie  hair  of  persons  who  have  discon- 
tinued taking  arsenic  medicinally  for  a  consider- 
able number  of  weeks. 

Ia  the  case  of  long  female  hair,  whether  any  differ- 
cnecs  which,  may  be  observed  between  the  quantity 
at  arsenic  near  the  roots  and  tbxVards  tbe  tips  re- 


spectively, correspond  to  known  facts  as  to  arsenic 
taking. 

The  Commission  engaged  the  services  of  Mr.  R.  F. 
Wood  Smith  to  anaivso  iiair  samples  for  arsenic.  In 
order  to  oocain  specimens  of  hair  for  examination, 
advantage  was  taken  in  the  first  instance  of  an  offer 
kindly  male  by  Dr.  A.  E.  Garrod,  who  at  that  time  wa-s 
Medical  Registrar  of  St.  Bartholomew's  Hospital,  and 
who  is  also  one  of  the  physicians  at  the  Hospital  for 
Sick  Children,  Great  Ormond  Street.  At  the  latter 
hospital  children  are  frequently  admitted  suffering 
from  chorea,  and  there  treated  with  arsenic,  and  these 
cases  seemed  likely  to  be  suitable  for  the  purpose  re- 
quired. 


Pretiminary  Specimens. 

Between  April  and  June,  1902,  Dr.  Garrod  obtained 
some  fifteen  samples,  both  before  and  after  treatment, 
from  children  at  Great  Ormond  Street  who  were  taking 
arsenic  medicinally,  and  t'hese  samples  were  tested  in 
Mr.  Wood  Smith's  laboratory.  Considerable  difficulty 
arose,  however,  in  interpreting  the  results  obtained. 
In  t5orae  oases  no  c  rsenic  was  detected  in  the  hair 
before  treatment,  and  a  notable  quantity  (p. 9.,  l-50th  to 
]-80th  grain  per  lb.)  was  apparent  after  arsenic  had 
been  taken  for  three  or  four  weeks.  But  in  other  cases 
amounts  such  as  1.-.S5th  and  l-30th  grain  of  arsenic  per 
lb.  were  found  in  the  hair  sample  before  arsenic  had 
begun  to  be  given  at  the  hospital.  It  seemed  possible 
that  these  latter  cases  had  in  fact  been  taking  arsenic 
before  they  were  rAsniii^d  to  hospital,  particularly  as 


See  also  Gautier,  Comtes  Rendue,  1899  and  1900, 
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  '  finite  information  oil  the  point    could    b«  obtained. 

There  was  also  another  reason  why  these  Great  Ormond 
Street  cases  proved  to  be  less  satisfactory  than  was 
anticipated,  namely,  the  fact  that  the  patients  were 
seldom  sufficiently  long  in  the  hospital,  and  conse- 
quenitly  it  was  often  impossible  to  obtain  speicimens  of 
hair  which  had  grown  solely  during  the  period  of 
arsenic/  taking. 

In  these  circumstances  it  was  considered  that  future 
specimens  had  best  be  obtained  from  general  hospitals 
in  London,  and  from  those  cases  only  in  which  there 
was  a  probability  that  the  patient  woiild  remain  in  hos- 
pital for  a  considerable  number  of  weeks,  an  J  would  be 
taking  arsenic  throughout  his  or  her  stay  there. 


,  , -  Control  Specimens. 

The  suggestion  obtained  from  the  Great  Ormond 
Street  cases  that  possibly  hair  of  persons  not  known 
to  hav©  been  taking  arsenic  might  nevertheless  show 
such  amounts  as  l-30th  grain  per  lb.,  made  it  necessary 
however  to  examine  a  preliminary  series  of  "  control " 
samples  before  proceeding  further.  Twelve  such  hair 
samples  were  obtained,  some  from  private  sources 
and  some  from  hospitals.  It  was  arranged  with  Mr. 
Wood  Smith  that  if  any  of  these  samples  showed  a  note- 
worthy amount  of  arsenic,  then  experiments  were  to 
be  tried  with  washing  to  see  if  the  arsenic  present  was 
in  the  substance  of  the  hair  or  was  due  to  dust,  etc.,  on 
the  outside. 

All  the  samples  of  this  preliminary  series  yielded, 
however,  a  negative  result,  or  else  a  proportion  of  arsenic 
below  l-250th  grain  per  lb.,  with  one  exception  (a  man 
whose  hair  showed  l-150th  grain  per  lb.). 

A  series  of  Sc-mples  of  male  hair  collected  in  August  by 
a  London  hairdresser  (13  in  all)  yielded  similar  results. 
Seven  showied  noi  arsenic,  two  contained  lesfe  than 
l-250th  grain  per  lb.,  and  four  contained  amounts  be- 
tween l-260th  and  l-150th.     

These  results  did  not  suggest  that  any  considerable 
amount  of  arsenic  was  likely  to  be  contained  in  hair  as 
the  result  of  contamination  by  dust,  and  accordingly 
the  question  of  washing  was  not  pursued.* 

Subsequently  additional  "  controls "  have  been  ex- 
amined in  connection  with  hospital  and  iniirmary  cases. 
Altogether  the  total  number  of  control  samples,  male 
and  female  (exclusive  of  the  hairdresser's  samples),  ex- 
amined for  arsenic  was  41.  These  are  whown  in  Tables 
A  and  B.  Of  these,  17  showed  "  no  arsenic  "  by  Mr. 
Wood  Smith's  test  (which  allows  an  approximate  assess- 
ment of  quantity  down  to  l-400th  grain  per  lb.),  16 
showed  a  "  trace  "  of  arsenic  (in  each  instance  below 
1 -250th  grain  per  lb.)  ;  of  the  remainder,  on©  showeil 
l-250th,  one  l-200th,  three  l-150th,  and  one  1-lOOth 
grain  of  arsenic  per  lb.  In  one  sample  (Table  C,  No. 
77),  l-50th  grain  arsenic  per  lb.  was  estimated,  but 
there  is  some  element  of  doubt  in  this  case,  as  it  was 
afterwards  found  that  the  patient,  an  epileptic,  had 
been  taking  large  doses  of  Easton's  Syrup  (phosphates 
of  iron,  quinine,  and  strychnine),  three  drachms  daily, 
for  two  months  before  the  control  sample  was  taken. 
In  one  other  (Table  E,  No.  93)  the  control  sample 
showed  l-25th  grain  of  arsenic  per  lb.  The  source  of 
the  arsenic  in  this  case  could  not  be  ascertained.  No 
hair  dye  or  other  application  to  the  hair  appeared  to 
have  been  used. 


Specimens  from  Arsenic-takers. 

The  next  set  of  specimens  from  persons  taking  arsenic 
was  obtained  from  London  hospitals  through  the  kind- 
ness of  their  medical  registrars,  especially  Dr.  Garrod 
at  St.  Bartholomew's  and  Dr.  French  at  Guy's.  Mr. 
Hammond  Smith  also  obtained'  some  samples  from 
Middlesex  Hospital,  and  Dr.  Eedfern,  of  Croydon,  sup- 
plied some  hair  from  private  sources.  It  was  found 
difficult,  however,  to  .obtain  sufficient  sajnples"  of  the 
kiiid  required  :  •  in-patients  taking  arsenic  were  sur- 


prisingly few ;  there  was  often  uncertainty  as  to  medi- 
cine taken  before  admission  ;  frequently  the  patient  left 
the  hospital  without  having  taken  arsenic  sufficiently 
long  for  a  satisfactoi-y  sample  tO'  bo  obtained.  More- 
over, although  forms  for  particulars  were  drawn  tip  for 
Ihe  convenience  of  the  collectors,  and  the  nature  of  the 
samples  required  was  stated,  there  was  necessarily  an 
element  of  uncertainty  due  to  the  fact  that  the  speci- 
mens might  be  collected  in  different  ways  by  different 
observers. 

These  difficulties  were  ultimately  met  by  resorting  to 
certain  of  the  London  Poor  Law  infirmaries,  where  it  is 
usual  for  patients  to  be  under  treatment  in  the  institu- 
tion for  a  considerable  time.  Mr.  Hammond  Smith 
undertook  to  visit  the  medical  superintendents  of  the 
infirmaries  selected,  and  to  personally  take,  or  supervise 
the  collection  of,  the  specimens  required.  Subjoined 
are  notes  which  he  has  furnished  on  the  result  of  these 
visits :  — ' 

"After  visiting  these  infirmaries  I  found  that 
there  would  be  no  difficulty  in  securing  by  the  co- 
operation of  the  medical  staff  an  abundance  of 
samples  of  the  kind  desired.  A  considerable  num- 
ber of  patients  had  been  taking  arsenic  for  some 
time  at  the  date  of  my  visit,  and  from  these  I  ob- 
tained samples  of  hairt  I  endeavoured  to  obtain  in 
each  instance  at  least  a  2-gramme  weight  of  sample. 
In  a  few  instances  the  hair  was  so  scanty  that  less 
than  2  grammes  was  obtained. 

"  Other  cases  were  considered  by  the  medical 
superintendent  to  be  likely  to  benefit  by  small  doses 
of  arsenic.  At  Paddington,  Marylebone,  Wands- 
worth and  Claijliam,  Tooting,  and  St.  George's 
Infirmaries,  the  medical  superintendents  were  gooa 
enough  to  inform  me  of  such  cases,  and  to  give  me 
facilities  for  obtaining  samples  of  hair  before  the 
arsenical  treatment  was  commenced.  Fn  these  cases 
I  was  able  to  obtain  a  considerable  number  of 
'  control '  samiples,  and  I  selected  those  which  had 
been  in  the  intirmai-y  for  many  weeks,  and  were 
known  to  have  taken  no  arsenic  medicinally  during 
that  period.  _ 
"""Tii  'o^btaihing  these  '  control '  samples,  in  the 
case  of  males,  the  hair  of  the  back  of  the  head  was 
cut  as  near  as  possible  to  the  roots  with  scissors,  or 
preferably  clippers.  In  the  case  of  females,  a  lock 
was  made  up  by  cuttings  from  various  parts  of  the 
head,  and  the  root  ends  tied  together.  Owing  to 
the  objection  which  the  women  had  to  parting  with 
their  hair  this  was  not  always  an  easy  task. 

"  I  then  procured  samples  from  the  same  cases 
after  the  arsenic  had  been  taken,  in  known 
doses,  for  various  periods  ;  wherever  possible, 
after  an  interval  as  long  as  two  months.  In 
the  case  of  men  the  hair  was  again  cut  at 
the  spot  where  the  control  sample  had  been 
taken.  The  length  of  growth  during  the  two 
months,  of  course,  varied  in  different  individuals; 
the  usual  length  was  about  Ig  inches — exceptionally 
it  was  up  to  2  inches.  In  the  case  of  the  women, 
the  sample  was  taken  exactly  as  in  the  control,  and 
the  instruction  given  to  the  analyst  was  to  test  only 
about  2  inches  at  the  root  end  of  the  sample.  It 
is  evident  that  in  the  case  of  the  women  this  2 
inches  of  sample  would  not  represent  so  exactly 
hair  Which  had  grown  during  the  period  of  arsenic 
taking,  as  in  the  case  of  the  men.  Tlie  2  inches 
was  merely  guess  work  and  might  or  might  not 
have  represented  the  length  which  had  grown  in  two 
months.  Moreover,  in  women  the  rate  of  growth 
of  old  hairs  that  are  already  long  is  probably  much 
slower  than  that  of  young  short  hairs.  A  further 
uncertainty  in  the  female  cases  was  due  to  the  fact 
that  the  analyst  requires  somewhere  about  2 
grammes,  and,  where  the  lock  obtained  was  thin 
he  could  not  get  the  weight  desired  in  2  inches 
taken  at  the  root  end.  - 

."The  samples  obtained  from  women. who  at  the 
date  of  my  visit  had  already  been  taking  arsenic 
for  some  lyeeks  were  obtained  in  a  similar  ivay.  In 
these  cases  the  instructions  to  the  analyst  usually 
depended. on  the  time  the  arsenic  had  been  taken, 
and  also  on  the  abundance  of  the.hair;  •Sometimes, 
for.  instance,  he  was  asked- .tfi  .esamin&.the  whole 


-•-    '  Prolonsterl  ■■  washing  in  a  stream   of  water  through  a  j^ieve  ■with  a   fine  -niesh  was  tried  in  two  ihotances. 
One  hairdresser s  sample  (l-150th  grain  per  lb.)  still  vA\owed_]^]50th_£xal^ 
the  arsenic  w.as  red4iGed  by-tlie-wa-rbTTry-frofrf  r-9miKurr-'>r,f\th  orrain  per  1h.       .  - 
t  Such  samples  constitute  the  bulk  of  cases  recorded  iii  Tables  C.  and  D. 
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length  of  the  hair ;  sometimes  to  take  so  many 
inches  at  the  root  end,  and  test  them  separately 
from  the  remaining  portion.* 

"  From  these  infirmaries  I  obtained  a  consider- 
ably larger  number  of  samjjles  and  controls  than 
could  be  examined  by  the  analyst.  In  selecting,  in 
consultation  with  Dr.  Buchanan,  which  samples 
should  be  analysed,  re^rd  was  had  (1)  to  the  ques- 
tion whetlier  the  samples  (control  and  sample  after 
taking  arsenic)  were  sufficiently  abundant ;  (2)  to 
the  dose  taken  ;  and  (3)  to  the  form  in  which  the 
arsenic  had  been  administered.  It  was  thought 
best  to  exclude  all  cases  in  which  the  arsenic  had 
been  given  in  pill  or  as  '  Donovan's  solution '  ;  and 
to  select  only  those  taking  liquor  arsenicalis — or, 
in  one  or  two  cases,  liquor  sodii  arsenatis,  which 
contains  the  same  quantity  of  arsenic  as  liquor 
arsenicalis.  As  the  effect  of  small  quantities  of 
arsenic  on  the  hair  was  particularly  important  for 
the  inquiry,  we  did  not  select  any  cases  tha,t  had 
taken  more  than  9  minims  of  liquor  arsenicalis 
(about  l-12th  grain — or  5-4  milligrams — arsenious 
oxide)  per  day.  Many  of  the  cases  had  taken  just 
9  minims  a  day,  usually  in  3  minim  doses  three 
times  a  day. 

"  I  did  not  at  first  obtain  any  samples  where  the 
daily   dose   had    been  -  so   very   small  as  l-30th 


grain — or  2  16    milligram — per    diem,    but    sub-  Appendix  32. 

sequently    on    March    1st,    1903,    the  medical   

superintendent  of  one  iniirmary  was  good  enough 
to  arrange  to  administer  very  small  doses 
(1  minim  three  times  a  day,  and  1^  minims  three 
times  a  day  before  meals)  to  oases  under  his  observa- 
tion where  arsenic  would  probably  be  beneficial, 
after  giving  me  an  opportunity  of  taking  control 
samples.  After  an  interval  of  about  two  months, 
the  hair  in  some  of  these  cases  was  collected  for 
analysis. 

"  I  may  note  that,  as  it  happened,  hardly  any  of 
the  samples  taken  were  of  light  coloured  hair.  Most 
of  them  were  dark  brown  or  black,  and  a  few  were 
white  or  grey." 

The  facts  regarding  the  various  specimens  obtained 
from  persons  taking  arsenic  medicinally  are  shown  in 
Tables  C  (males)  and  D  (females),  from  which,  for 
reasons  given  above,  the  children  from  Great  Ormond 
Street  have  been  excluded. 

The  degree  of  correspondence  which  was  found  to  exist 
betweeen  the  proportions  of  arsenic  in  the  hair  ex- 
amined and  the  knovm  conditions  as  regards  the 
medicinal  administration  of  arsenic  will  be  gathered 
from  the  tables  referred  to,  and  also  from  the  following 
summary  tables :  — 


*  The  instructions  given  are  noted  in  each  instance  in  the  last  column  of  Table  D. 
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Appeiulix  32.  above  Summary  Tables  cases  which  at  the  date 

  of  collection  of  the  hair  specimen  had  been  taking 

arsenic  for  less  than  five  weeks  are  shown  separately 
from  the  rest  of  the  cases  taking  arsenic.  In  nearly  all 
these  cases  no  "  control "  samples  were  available,  and, 
owing  to  the  short  time  during  which  arsenic  had  been 
given,  the  extent  to  which  the  samples  examined  con- 
tained hair  which  had  grown  during  the  period  of 
arsenic  taking  was  necessarily  uncertain. 

Looked  at  as  a  whole,  the  facts  summarised  in  the 
above  tables  are  striking.  They  leave  no  room  for 
doubt  that  the  hair  grown  by  persons,  both  male  and 
female,  whilst  they  are  taking  solutions  of  arsenious 
oxide  nearly  always  contains  arsenic  in  notable  amount. 
The  proportions  of  arsenic  in  such  hair  are  usually  of  an 
order  quite  different  from  the  small  quantities  occasion- 
ally met  with  in  the  hair  of  "  controls  "  believed  to  be 
taking  no  arsenic. 

The  distinction  is  evident  even  when  the  dose  of 
arsenic  is  small.  Table  E  shows  separately  the  results 
of  examination  of  the  hair  in  the  special  series  of  male 
cases  referred  to  in  Mr.  Hammond  Smith's  notes, 
where  minute  doses  of  arsenic  (1  or  Ij  minims  of 
liquor  arsenicalis  three  times  a  day,  or  l-33rd  to  1-22il1 
grain  of  arsenic  daily)  were  given  for  about  two  months. 
Excluding  case  93  (the  exceptional  "  control  "  alluded  to 
above),  there  were  "  control "  samples,  taken  before 
arsenic  was  given,  from  11  cases  as  follows  :  — 


Free  from  arsenic   6 

Trace  of  arsenic  below  l-250th  grain  per 

pound  of  hair        -       -       -       -       -  4 

1-lOOth  grain  of  arsenic  per  pound  of  hair    -  1 

At  the  end  of  two  months  samples  from  the  same  11 
cases  showed  amounts  of  arsenic  per  pound  of  hair  as 
follows  :  — 

Trace,  below  l-250th   -----  1 

1-lOOth        -       -  1 

Above  1-lOOth  and  below  l-25th  -  -  -  5 
l-25th  and  over   ------  4 


Here  it  may  be  added  that  in  one  or  two  instances  in 
course  of  the  inquiry  an  exceptional  chemical  result  led 
to  information  being  obtained  as  to  means,  previously 
unknown,  by  which  the  patient  had  been  taking  arsenic. 
For  example,  in  case  103a  (Table  E.)  the  sample  of  hair 
taken  in  March  3rd,  before  liquor  arsenicalis  was  given, 
was  free  from  arsenic  ;  the  sample  103b,  cut  to  the  roots 
with  clippers  on  May  6th,  after  4^  minims  of  liquor 
arsenicalis  had  been  taken  daily  for  nine  weeks,  showed 
l-50th  grain  per  lb.  On  June  30th  sami^le  103c  was 
collected,  in  the  belief  that  no  liquor  arsenicalis  had 
been  taken  since  May  6th.  Notwithstanding  that  this 
man's  hair  had  been  cut  in  the  ordinary  course  once 
between  May  6th  and  June  30th,  this  sample  (103c) 
showed  l-40tli  ijrain  ppr  lb.  Further  inquiry  showed 
that  on  May  25th  he  had  resumed  taking  liquor 
arsenicalis  in  the  same  doses  as  before,  and  had  con- 
tinued this  medicine  up  to  June  30th. 

The  difficulty  which  arises  in  obtaining  satisfactory 
samples  representing  women's  liair  which  has  grown 
during  the  period  of  arsenic  taking  has  already  been 
mentioned.  No  doubt  for  this  reason  there  was  in  tho 
case  of  females  less  correspondence  between  the  hair  of 
patients  iinder  identical  conditions  as  to  dosage  and 
period  of  arsenic  taking  than  in  the  case  of  males. 

Samples  of  hair  were  taken  in  a  few  instances  where 
the  patient  had  ceased  to  take  arsenic  for  a  considerable 
number  of  weeks.  In  mo.st  of  these  samples  noteworthy 
amounts  of  arsenic  were  preeent.  It  seems  possible 
that  elimination  of  ar?enic  by  the  hair  may  continue  for 
some  while  after  arsenic  ha*;  ceased  to  be  taken,  but 
the  data  available  are  not  sufficient  to  allow  any  precise 
conclusion  on  this  matter  to  be  ciri  wn. 


Hair  of  Brewers'  Draymen. 

Mr.  Wood  Smith  this  year  obtained  samples  of  hair 
from  three  brewers'  draymen  who  habitually  take  large 
quantities  of  beer  supplied  by  a  brewery  at  which  much 
attention  has  been  given  to  the  exclusion  of  arsenic 
from  beer.  Two  of  these  samples  were  free  from 
ar'Senic  ;  one  showed  a  trace  of  arsenic,  below  l-250th 
grain  per  poixnd  of  hair. 

Hair  from  Alcoholic  Neuritis  cases. 

In  some  instances,  shown  in  Table  F,  specimens  of 
hair  were  obtained  from  cases  of  alcoholic  neuritis  in 
London  hospitals  and  infirmaries,  together  with  par- 
ticulars of  the  kind  of  alcoholic  drink  habitually  taken. 
None  of  these  cases  showed  pigmentation  or  other 
symptoms  pointing  to  arsenic  as  the  cause  of  the 
neuritis,  and  none  had  been  taking  arsenic  as  medicine. 

Now  that  the  results  obtained  in  persons  taking  small 
doses  of  arsenic  medicinally  are  available,  it  may  be  con- 
cluded that  examination  of  hair  is  capable  of  affording  a 
valuable  indication  in  cases  of  "  alcoholic  neuritis,"  where 
it  is  important  to  know  whether  or  not  arsenic  has  been 
concerned  in  producing  tlie  illness.  In  the  cases  shown 
in  Table  F,  however,  the  samples  obtained  were  seldom 
of  a  kind  which  allowed  a  satisfactory  positive  or  nega^ 
tive  conclusion  with  regard  to  arsenic  to  be  drawn  from 
the  results  of  examination  of  the  hair.  Two  causes  only 
were  men,  and  at  the  date  on  which  the  hair  specimen 
was  taken  each  had  been  in  hospital,  and  had  left  off 
alcohol  for  several  weeks,  and  his  hair  had  been  cut  once 
or  oftener  since  admission.  In  some  of  the  female  caseis 
the  hair  was  collected  and  examined  at  an  early  stage 
of  the  inquiry  before  the  importance  of  dividing  the  hair 
specimen  into  sections  was  fully  realised ;  in  several 
others  the  sample  sent  was  so  small  that  examination  in 
sections  was  impracticable.  It  is  evident  that  a  result 
of,  say,  1-lOOth  grain  of  arsenic  per  lb.  in  a  thin  lock  of 
hair  12in.  long  is  not  conclusive  as  a  test  of  recent 
arsenic  taking.  Such  a  proportion  in  the  whole  lock 
may  be  consistent  with  the  p:|[esence  of  an  amount  such 
as  l-30th  grain  per  lb.  in  a  particular  one  or  two  inches. 
The  latter  quantity,  if  detected,  would  afford  a  strong 
indication  of  the  patient's  past  history  as  regards 
arsenic. 

The  time  available  for  this  inquiry  did  not  enable  a 
new  and  more  satisfactory  series  of  hair  specimens  from 
alcoholic  neuritis  cases  to  be  collected  and  examined 
in  the  light  of  the  experience  gained  when  all  the  results 
from  persons  taking  arsenic  niedicinally  had  been  put 
together  and  studied.  It  may,  however,  be  useful  to 
note  the  following  points  which  it  seems  important  to 
regard  in  future  examinations  of  hair  from  cases  of 
peripheral  neuritis.  In  order  that  the  hair  examined 
may  correspond  approximately  with  the  period  in  which 
it  is  suspected  that  arsenic  may  have  been  taken,  tlic 
hair  specimen,  in  the  case  of  men,  should  he  obtainetl 
as  early  as  possible.  If  it  is  not  taken  for  several 
months'  after  the  onset  of  the  illness  it  will  probably  be 
hair  which  has  grown  at  a  time  when  the  condition  of 
the  patient  as  regards  arsenic  and  alcohol  have  been 
quite  different  from  those  in  which  he  contracted  the 
disease.  In  the  case  of  womeu,  it  is  perhaps  less  im- 
portant to  take  the  specimen  early,  as  their  hair  is  long 
and  can  be  examined  in  sections  ;  for  example,  a  lock 
can  be  divided  into  portions  (a)  0-2in.,  (b)  2-4in.,  (c)  4-7in. 
from  tlie  scalp.  But  if  this  is  done  it  is  esseirtial  to  get 
a  lock  5;uf5ciently  thick  to  allow  each  of  these  portions 
to  be  as  much  as  2  graiiiniop  in  weight.  A  ](vk  whii  !i 
at  the  scalp.end  is  as  thick  as  the  little  finger  will  ordi- 
narily be  sufficient  for  the  purpose.  It  is  best  obtained 
by  "  thinning "  the  hair  from  different  parts  of  tho 
head. 

Jul>-j  1903.  Cx.  S.  B, 
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HAIR  FOR 

Bacteriological  and  Chemical  Laboratory, 
89,  Bartholomew  Close. 
In  general  ^jrinciple  the  method  of  procedure  was  in 
each  case  to  destroy  the  organic  matter  in  a  x^eighed 
sample  of  hair  in  such  a  manner  as  to  retain  the  arsenic 
iu  the  inorganic  residue,  and  then  to  examine  this 
residue  by  means  of  the  Marsh-Berzelius  apparatus.  In 
detail  I  give  herewith  accounts  of  the  various  operations 
ueces£>ary  to  attain  that  end. 

Collection  and  Beception  of  Samples. 
In  nearly  all  cases  I  received  these  from  Dr.  Buchanan 
in  white  envelopes  of  a  strong  texture  and  suitable  size, 
and  I  feel  satisfied  that  the  samples  sent  in  this  manner 
always  arrived  in  a  dry  and  sound  condition.  In  a  few 
instances  I  personally  collected  the  samples,  which  were 
then  carefully  wrapped  up  in  stout  white  paper. 

Weight  of  Samples  Analysed. 
I  found  that  the  most  suitable  quantity  for  work  was 
from  4  to  5  grammes,  but  as  it  was  found  impossible  to 
rely  upon  obtaining  such  amounts  for  analysis,  I  fell 
back  upon  2  grammes  as  being  a  reliable  quantity  to 
employ.  When  2  grammes  were  taken  I  satisfied  my- 
self that,  with  my  apparatus,  good  approximations  can 
be  assessed  down  to  1-lOOth  grain  of  AS2O3  per  lb.  of 
sample,  and  a  rough  assessment  even  down  to  l-400th 
grain  per  lb.  Since,  however,  the  samples  were  even 
smaller  than  the  2  grammes  in  some  instances,  I  have, 
for  the  sake  of  uniformity,  referred  to  all  proportions 
under  about  l-250th  grain  per  lb.  as  "  a  trace."  In- 
stances where  considerably  less  than  2  grammes  were 
available,  and  where  in  consequence  the  delicacy  of  the 
estimation  was  diminished,  have  been  noted  in  my 
reports. 

Oxidisation  of  Samples. 
A.i  nearly  as  possible  2  grammes  of  the  hair  to  be 
tested  were  weighed  out  on  a  paper  tray  and  trans- 
ferred to  a  Jeua  glass  flask  of  about  250  c.c.  capacity. 
Upon  the  hair  were  then  poured  about  30  c.c.  of  strong 
arsenic-free  nitric  acid,  and  then  4  c.c.  of  strong  arsenic- 
free  sulphuric  acid.  The  contents  of  the  flask  were  then 
warmed  on  a  sand  bath  under  a  funnel  hood  within  the 
fume  chamber  until  rapid  oxidation  set  in,  when, 
after  the  first  violence  of  the  action  had  subsided,  the 
temperature  was  raised  so  as  to  thoroughly  boil  the 
liquor.  After  continued  boiling  the  liquor  darkens, 
when  more  nitric  acid  must  be  added,  but  a  point  was 
always  finally  arrived  at  when  only  clear  colourless 
vitriol  remained,  and  in  which  was  dissolved  all  the 
arsenic  which  might  have  been  in  the  sample  taken. 

This  vitriol  liquor  was  then  treated  with  five  or  six 
times  its  bulk  of  water,  and  again  boiled  down  to  the 
same  consistency,  this  operation  being  advisable  to  guard 
against  the  possibility  of  nitrogen  compounds  obtaining 
access  to  the  Marsh  apparatus.  This  re-boiled  liquor  was 
now  ready  for  direct  analysis. 

Marsh  Apparatus  and  'Re-agents. 

A  small  flask  having  a  detachable  ground-in  separator 
and  side  tube  of  about  100  c.c.  capacity  was  employed, 
an  absorjition  tube  containing  lead  acetate  paper  and 
calcium  chloride  being  attached  to  the  side  tube,  whfcb, 
as  usual,  formed  the  delivery  tube  to  the  depositing 
tube. 

15-20  grammes  of  arsenic-free  zinc  were  introduced 
into  the  flask,  and  the  apparatus  set  in  operation  by  the 
employment  of  1  in  4  arsenic-free  sulphuric  acid. 

I  had  very  little  difficulty  in  obtaining  arsenic-free 
sulphuric  and  nitric  acids,  but  only  a  very  small  pro- 
portion of  the  zinc  sold  is  really  free,  and  considerable 
quantities  had  to  be  tested  before  a  reliable  metal  could 
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be  found.  Blank  experiments  on  the  re-agents  were 
constantly  being  carried  out  during  the  series  of 
analyses,  and  these  blank  analyses  were  performed  by 
boiling  down  as  much  nitric  acid  and  sulphuric  acid  as 
wordd  be  actually  employed  in  the  experiments  proper 
and  then  testing  the  obtained  vitriol  in  the  Marsh 
apparatus. 

Standard  mirrors  with  known  amounts  of  arsenic  were 
frequently  prepared,  and  compared  with  one  another. 
In  this  way  the  "  sensitiveness  "  of  the  zinc  was  fre- 
quently checked. 

The  Marsh  Experiment. 
This  was  performed  in  the  apparatus  described  iu  the 
ordinary  manner;  that  is,  after  introducing  the  neces- 
sary amount  of  acid  tO'  fill  the  whole  apparatus  with 
hydrogen  and  maintain  a  steady  flame  of  about  2  to 
3  m.m.  in  length  at  the  outlet  jet,  the  diluted  vitriol- 
liquor  referred  to  (or,  in  the  case  of  a  standard  prepara- 
tion, the  desired  amount  of  arsenical  solution)  waa 
introduced  into  the  apparatus,  and  the  action  continued 
for  18  to  20  minutes,  when  a  fresh  deposit  tube  was 
fitted  to  the  apparatus  and  the  action  continued  for  a 
further  10  minutes. 

Comparison  with  Standards. 

In  dealing  with  the  vitriol  liquors  obtained  from  hair 
samples,  unless  I  had  reason  to  the  contrary,  I  always 
measured  half  the  liquor  obtained  after  dilution  for  a 
first  test,  as  very  heavy  mirrors  wei'e  often  obtained, 
and  I  was  thus  enabled  in  such  cases  to  repeat  the 
operation  on  a  small  quantity  of  the  residue  in  order 
to  arrive  at  a  mirror  adequate  for  comparison  with 
the  standards.  I  never  have  more  than  seven  or  eight 
of  these  standard  tubes,  and  their  range  is  only  from 
l-100,000th  grain  to  20-100,000th  grain,  as  I  prefer  tc 
be  constantly  renewing  all  of  these,  and  to  bring  by 
dilution  experimental  quantities  into  this  range. 

For  instance,  I  have  often  obtained  from  half  the 
vitriol  liquor  a  dark  mirror,  which  I  judged  to  be  three 
or  four  times  greater  than  my  largest  standard  mirror. 
Then  I  have  repeated  the  experiment,  using  a  suitable 
fraction  of  the  remaining  portion.  The  obtaining  of 
the  large  mirrors,  however,  was  always  a  most  useful 
qualitative  test,  and  the  finest  crystals  could  be  ob- 
tained by  burning  the  deposit  within  the  tubes  ;  in 
other  words,  the  proportions  of  arsenic  then  were 
always  judged,  not  from  heavy,  but  from  medium-sized 
mirrors,  but  tlie  corroboration  by  burning,  on  the  other 
hand,  was  performed,  where  possible,  on  the  largest 
deposits. 

In  carrying  out  all  the  experiments  I  took  every  pre- 
caution which  I  could  think  of  as  necessary  to  secure 
that  the  mirror  obtained  represented  accurately  ami 
comparably  the  arsenic  derived  from  the  hair,  and  that 
no  error  should  arise  thx'ough  any  accidental  contami- 
nation. For  example,  in  diluting  the  vitriol  liquors 
after  oxidation,  I  carried  out  the  measurements  in  a 
small  cylinder,  and  took  very  small  quantities  by 
means  of  a  graduated  capillary  pipette.  More 
accurate  amounts  might  have  been  taken  by  transfer- 
ring the  liquor  to  a  graduated  flask,  and  then 
measuring  from  a  burette,  but,  on  the  other  hand,  the 
chances  of  corttamination  would  have  been  much 
greater,  and  I  should  hav  e  felt  less  confident  of  the 
value  of  the  results. 

Estimating  the  quality  of  the  mirror  by  comparison 
with  standards  necessarily  introduces  an  element  of 
uncertainty.  I  did  not  think  it  necessary  or  advisable 
to  attempt  minute  differentiation — for  example,  as  be- 
tween l-7(Jth  and  l-75th  grain  per  lb. — but  rather 
I  sought  to  obtain  a  reliable  approximate  estimate  by 
comparison  with  standard  mirrors  which  presented  sub- 
stantial contrasts. 

R  F.  Wood  Smith. 

April,  1903. 
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TABLE  A.-H,\IR  FROM  UALEU  NOT  HAVING  RECENTLY  TAKEN  ARSENJC  MEDICINALLY. 


Reference 
No. 

Initials. 

Age. 

Results  of  (inalysis. 
(Aso  0.,  iu  grs. 
per  lb.  of  hair. ) 

Origin  of  sample. 

Remaiks. 

Kjr.  D.  li. 

A 

4 

None. 

Private  source 

Q 
o 

Dr.  P. 

58 

1 

200 

A 

** 

A.  11.  r 

o* 

1  race. 

Private  source 

/ 

A.  1>. 

Free 

Guy's 

26 

ll.  o. 

A.  E.  G. 

•> 

44 

1 
150 

Free 

Private  source 
Private  source 

lakes  about  1 
quart  of  beer 
daily. 

.  n. 

1 

150 

X  diClU,  lug  uuu 

*J .  u. 

10 

157 

Trace 

f  1  r  1  m  cf^  r*Ti 

1  A 

1  race 

T  T 

Lree 

J.  ootinj^ 

7 

xl.  r>. 

1 

50 

Tf»of  inrr 

See  note  Table 
C. 

r .  O. 

1 

150 

1  nnt'.iTK/ 

79a 

F.  K. 

30 

Trace 

Tooting 

80a 

A.  P. 

l(i 

Trace 

Tooting 

81a 

T.  N. 

31 

Trace 

Tooting 

82a 

W.  N. 

31 

Free 

Tooting 

83a 

AV.  K. 

42 

Free 

Tooting 

93a 

K,  H.  C. 

50 

1 

25 

St.  George's 
Infirmary. 

6'cc  )wte,  Table 
E. 

94« 

F.  A. 

42 

Free 

St.  George's 
Infirmary. 

95a 

G.  H. 

49 

Trace 

St.  George's 
Intirmary. 

96a 

A.  H. 

46 

Free 

St.  George's 
Intirmary. 

97a 

J.  15. 

41 

1 

100 

St.  George's 
Intirmary. 

.1.  S. 

36 

Free 

St.  George's 
Intirmary. 

101" 

}|.  L. 

51 

Trace 

St.  George's 
Infirmary. 

102ts 

W.  D. 

47 

Free 

St.  George's 
Inlirmary. 

103a 

•J.  S. 

29 

Free 

St.  George's 
Infirmary. 

106a 

F.  H. 

45 

Trace 

St.  George's 
Infirmary. 

107a 

J.  0. 

61 

Trace 

St.  George's 
Infirmary. 

108a 

C.  B. 

36 

Free 

St.  George's 
Infirmary. 
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Appendix,  No.  Z2— continued.  '  Apjiendix  32 


MALE  HAIK  DUE.SHEi;  S  SAMPLES  (nu  knowledge 

as  In  Arrieiiic  taken). 

Sample  A  (•muN\ashcJ) 

1 

200 

gr.  per  lb. 

Sample  G  - 

Free. 

„       „  (washed  with  water) 

1 

250 

„      H  -  - 

•     •     ■  25o 

B  

Free. 

I  -  - 

1 

260     "       "  , 

(J  

Free. 

J  • 

■    ^"^"^^  m  "  " 

,,      D  (unwashed) 

1 

150 

gr.  per  lb. 

„      K  -  - 

Free. 

,,  (washed  with  water)  - 

1 

150 

>»      ) ) 

„      M  -  - 

Free. 

„  E  

1 

500 

JS  it 

„      N  .  - 

Free. 

„  F  

Free 

In  all  cases  "  trace"  signifies  an  amomt  of  arsenic  certainly  below 

grain  per  lb.  (0'57  per  niillion). 

B 

TABLE  B.— HAIR  FROM  FEMALES  NOT  HAVING  RECENTLY  TAKEN  ARSENIC  MEDICINALL  Y 


Reference 
No. 

Initials. 

Age. 

l">           Ix      ^£     A          1  : 

Results  01  Analysis. 
(Asj  O3  in  grs.  per  lb.  of  hair.) 

1 

Origin  of  .sample. 

1 

E.  B. 

15 

Guy's. 

5 

Mrs.  H. 

3.3 

Free. 

P)'ivate  source. 

W.  Y. 

I 

Trace.* 

I'ri\  ate  source. 

M.  S. 

% 

,  Trace. 

Private  source. 

69a 

E.  H. 

43 

Free. 

J'addington. 

71a 

A.  P. 

3.j 

Trace. 

Paddington. 

72« 

E.  D. 

41 

Trace. 

Padilington. 

84(/ 

M.  G. 

27 

Trace. 

Tooting. 

8.5a 

M.  H. 

21 

Trace. 

Tooting. 

86a 

A.  M. 

20 

Free. 

Tooting. 

S7« 

..^L  P. 

3.3 

F"ree.+ 

Tooting. 

88a 

E.  M. 

28 

Free.t 

Tooting. 

14 

M.  F. 

23 

Guy's. 

*  In  all  cases  "trace*  signilies  an  amount  belo»  .,1^  grain  per  lb.  (Oo7  per  niillion). 

f  When  this  sample  tvas  collected,  the  patient  bad  lieen  taking  45  minims  of  liq.  arscnicalis  daily  for  a  fortniglit. 
In  cutting  the  hair  .specimen,  half  an  inch  of  hair  was  left  close  to  the  bead  as  it  was  thought  that  in  this  way  the 
sample  would  represent  the  period  during  which  no  arsenic  was  taken. 

J  Less  than  1  gramme  of  these  samples  availaldc  for  analysis. 
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INDEX  TO   MtNUTES  OF  EVIDENCE  IN  THIS  VOLUME. 


ACETIC  ACID  : 

Liability  of,  to  contain  arsenic  (Appendix  24),  p.  233. 

ADDISON'S  DISEASE  : 

Pigmentation  in  (Reynolds),  8318-20. 

ALCOHOL  : 

Toxic  effect  of  alcohol  when  taken  along  with  arsenic 
(Reynolds),  8338  ;  (Delepine),  10388-424  ;  (Ap- 
pendix 16),  pp.  183-195. 

ALCOHOLIC  NEURITIS  : 

Alcoholic  neuritis  in  relation  to  arsenic  (Reynolds), 
8322-38  ;  none  observed  in  beer  drinkers  since 
1900  epidemic,  8332  ;  exceptionally  common  among 
beer  drinkers  in  Manchester  before  1900,  8339-44  ; 
difference  due  to  previous  presence  of  arsenic  in 
Manchester  beer,  8402,  which  was  largely  attri- 
butable to  malt,  8357-8,  and  to  exclusion  of  arsenic 
from  beer  since  epidemic,  8343. 

Rarity  of  neuritis  caused  by  alcohol  without  arsenic 
(Reynolds),  8338. 

See  also  Halifax,  Neukitis. 

ALL-MALT  BEER  : 

Arsenic  in  (Expert  Committee),  Appendix  19,  p.  201  ; 
ai  "  Cross  Keys,"  Halifax  (H.  Smith),  8628,  p.  20  ; 
8653-64. 

ANALYSTS  : 


in   England  and  "Wales  (Lithiby), 


PrBLic  Analysts  : 

Total  number 
11505. 

Relation   with  local   authorities   (Allen),  11987, 

12008  ;  often  not  consult/ed  or  asked  to  advise. 


12005  ;  (Hehner),  10203. 
Quarterly   report    to  local 


autliority  (Litliiby"), 
Four  quarterly  re- 
Local  Government 
Extracts  from,  in 


11629  ;  (Allen),  12009-11. 
ports    sent    annually  to 
Board    (Lithiby),  11630-1. 

Board's  annual  reports  (Lithibv),  11513  ;  (Allen), 
12008.  Terms  of  report  "(Lithiby),  11506, 
11632-3  ;  do  not  show  what  adulterations  or  im- 
purities looked  for,  11634-40. 

Terms  of  report  in  individual  cases  (Hehner),  10197 
205  ;  (Allen),  11983-7.  Significance  of 
"  genuine  "  (Lithiby),  11637-40  ;  ("Alien),  12007. 

Work  by,  needs  greater  co-ordination  (Allen), 
12008,  12038-9. 

Pt  hlic  Analysts,  Society  of  : 

Opinions  of  members  on  report  of  Joint  Committee 
on  Arsenic  (Chapman),  10228,  10260-1,  10293-8- 

Work  by,  for  Brewers  and  other  Manttfactt-rers, 
in  relation  to  arsenic  :  ' 

Extent  of  analysis  at  Halifax  breweries  (H  Smith) 
8628,  8706,  8784-8826  ;  (Thompson),  6909-32' 
8973-85,  9023-35;  (Buckley),  9268-75,  9300-46' 
9389-96. 

Analysis  of  various  brewers'  samples  (Thomson) 
9654-9783;  (Fairley),  9863-73:  (Salamon),' 
9994-5  ;  (Chapman),  10272-88,  1Q325-67.  Extent 
of  mformation,  etc.,  received  by  analvst  (Thom- 
son), 9708-12  ;  (Fairley),  9858,  9865-8.' 

Analysis  of  various  substances  used  in  food  prepa- 
ration ;  extent  to  which  practised  by  different 
manufacturers  (Appendix  24),  pp.  230-254  • 
(Lyle),  11028-59,  11077-11140,  11159-60  • 
(Howell),  11181-4,  11215.  11259;  (Overbeck) 
11291-6;  (Walker),  11327,  11341;  (Pronk), 
11378,  11387-8  ;  (Palmer),  11465  ;  (Appendix  27) 
p.  277.  ^ 

4.")70. 


ANILINE  DYES  : 
Arsenic  in.    Sec  Coloxtring  Matters. 

ANTHRACITE.    (,S'£C  Fuels.) 

ARSENIC : 

One-hundredth  grain  daily  may  be  considered  a 
harmless  quantity  (Reynolds),  8373,  8443-7  ;  might 
be  injurious  in  certain  cases  (Neech),  9100,  (Del^- 
pine),  10400-16.  Small  medicinal  dose  producing 
paralysis  (Neech),  9264-5. 

ARSENIC  ACID  AND  ARSENATES  : 

"  Marsh  "  estimations  in  the  case  of  solutions  con 
taining  arsenic  as  arsenic  acid  (Angell),  8507-13  ; 
(McGowan  and  Floris),  Appendix  23,  p.  227. 

ARSENIURETTED  HYDROGEN : 

Poisoning  by  (Legge),  11747-52,  11792-5.  11819-20. 

BARLEY : 

Arsenic  in  kiln-dried  barley,  and  also  in  barley  not 
kiln  dried  (Expert  Committee),  Appendix  19,  p. 
202  ;  latter  attributed  to  use  of  superjDhosphates 
(Salamon),  9999-10006. 

Negative  evidence  :  no  arsenic  detected  in  barley  and 
other  cereals  grown  on  soil  manured  under  various 
experimental  conditions.     See  Vegetables. 

No  arsenic  in  barley  used  for  Newark  experimenit. 
Appendix  30,  p.  322. 

BEER : 

MANUFACTrKF,  OF  : 

Use  of  malt  adjuncts  in  beer  at  Halifax  (H.  Smith), 
8628,  p.  18  ;  action  of  Board  of  Inland  Revenue 
as  to  arsenic  in  beer  ingredients,  preservatives, 
"  regenerators,"  etc.  (Primrose),  11844-967. 

BEER,  ARSENIC  IN: 

Will  apparently  diminish  on  keeping  if  the  organic 
matter  of  the  beer  is  not  destroyed  before  testing 
(Hehner),  19212-5  ;  more  arsenic  in  sediment  of 
beer  than  in  liquid  (H.  Smith),  8844-7.  Suspended 
matter  may  inilueiice  results  of  analysis  (Neech), 
9104-6,  9257-60. 

Presence  of  arsenic  in  various  beers.  See  Qt-antitie.-5. 
Improvement  in  beers  since  the  1900  epidemic 
(Reynolds),  8367-72  ;  (Thomson),  9758  ;  (Fairley), 
9846-52  ;  (Salamon),  9967.  Less  than  one-hun- 
dredth grain  of  arsenic  per  gallon  now  easily 
attainable  (Salamon),  9966  ; 
10169-78  ;  (Chapman),  10277-9 
(Allen),  11973. 

Possible  combination  of  arsenic  with  organic  matter 
of  beer.    Srr  Organic  Matter. 


(Hehner),  10123, 
(Primrose),  11847  ; 


BEER  FREE  FROM  ARSENIC  : 

No  arsenic  found  by  delicate  tests  in  some  recent 
br  ers  (Tliomson),  9686-7  ;  (Fairley).  9851-2  ;  (Cliap- 
man),  10277;  (Primrose),  11847.  All  arsenic 
shonld  eventually  be  excluded  from  beer  (Thom- 
son). 9684-5.  Absolute  freedom  from  arsenic  can- 
ifot  h  -  secured  (Hehner),  10160. 

BERI  BERI : 

Possible  relation  to  arsenical  poisoning  (R^^ynolds), 
8381  ;  Liverpool  case,  inquired  into  witli  Major 
R.  Ross,  8381-97;  Cardiff  cases,  8381  ;  relation  of 
tropical  beri-beri  and  arsenic  requires  investiga 
tion  (Reynolds),  8381-6,  8398-401. 

3  A 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING  : 


Beki  -  B  ERi  — cotitimied. 

Repoets  on  Bebi-Bebi  in  Appendix  31  . 

Section  I. — General  account  of  inqumes  made  lOr 
the  Commission  ;  collection  of  information  and 
samples  from  ships  arriving  at  home  ports  with 
cases  of  beri-beri ,  account  of  ships,  cases,  sam- 
ples, and  analyses,  pp.  326-333. 

Conclusions  as  to  inquiries  relatiu:^  to  ship-borne 
beri-beri,  p.  334  ;  inquiries  reported  from  Malay 
States,  p.  334. 

Section  II. — 'Report  by  Dr.  McGowan  on  exami- 
nation for  arsenic  of  various  substances  in  con- 
nection with  b'jri-beri  inquiry,  pp.  335-344. 

BIRTH  RATE, 

Diminution  Following  the  1900  Epidemic  : 

AppEiNDIX  17. — Dr.  Niven's  observations  on  the 
apparent  relation  between  the  1900  epidemic  in 
Manchester  and  the  drop  in  the  birth  rate  in  1901, 
with  statistics,  annual  and  quarterly,  for  Man- 
chester and  other  towns  affected  by  or  free  from 
arsienieal  poisoning  in  1900  (Appendix  17),  pp. 
196-8. 

BOARD  OF  REFERENCE  "  : 

Question  of  establishing  an  authority  to  prescribe 
"standards  "  for  foods  and  food  ingredients  (Moul- 
ton),  9945  ;  (Lithiby),  11516-7,  11542,  11650-3  ; 
(Allen),  12033,  12056-61.  If  established,  should  be 
advisorj'  not  executive  (Lithiby),  11543-6. 

"BOLE  ARMENIA": 

Arsenic  m  (Pronk),  11444  ;  (Appendix  24),  p.  234  ; 
(Appendix  25),  p.  268 ;  (Appendix  22),  p.  225 ; 
no  arsenic  found  in  (Howell),  11250-5. 

Use  of,  to  add  to  sausages,  etc.  (Appendix  24),  p.  247. 

BORAX  AND  BORIC  ACID  : 

Arsenic  in,  manufacture,  and  pi'ices  (Appendix  24), 
p.  233  ;  foods  liable  to  arsenical  contamina- 
tion by  their  use,  p.  248  ;  absence  of  guarantees  or 
tests  as  regards  preservatives  obtained  commerci- 
ally, p.  248  ;  purchased  on  guarantee  and  analysis 
(Howell),  11224  ;  arsenic  in  "  Frigiline  "  (Appendix 
25),  p.  265. 

Boron  preservatives  still  used  in  milk,  notwithstand- 
ing report  of  Preservatives  Committee  (H.  Smith), 
10984  ;  (Appendix  24),  p.  248. 

BOSTOCK  AND  CO.  : 

Disposal  of  Bostock's  contaminated  glucose,  invert 
sugar,  and  table  syrup  (Secretary),  10982. 

Action  by,  against  Nicholson  and  Sons  (Secretary), 
10983. 

Bostock's  Table  Syetjps  : 

Manufacture  commenced  in  1900 ;  scarcely  any 
sale  to  public  ;  14  tons  on  Bostock's  premises  in 
May,  1901  ;  Nicholson's  acid  used  in  their  pre- 
paration ;  dangerously  contaminated  (H.  Smith), 
10971-82.  Result  of  analyses  (McGowan),  Ap- 
pendix 25,  p.  265. 

BREWED  BEVERAGES  (Other  than  Beek)  : 

Use  of  glucose  and  invert  sugar  in  preparation  of 
(AppendLx  24),  p.  242. 

BREWERS: 

Precautions  regarding  arsenic  taken  by  brewers  since 
1900  epidemic.  See  Beer,  Expert  Committee, 
Halifax,  Malt. 

Nature  of  precautions  taken  or  desirable  (H.  Smith), 
8628,  8671-8700  ;  (Hehner),  10162-6  ;  (Chapman), 
10325-32  ;  (Thomson),  9708-20  ;  (Fairley),  9846-75  ; 
(Salamon),  10025-47  ;  precautions  will  be  relaxed 
unless  some  official  control  (Ling),  10576-82  ; 
10596-7  ;  (Thomson),  9782-3  ;  (Allen)^  12037. 

No  drawback  claimed  by  brewers  in  consequence  of 
destruction  of  arsenical  beer  since  1901  (Primrose), 
11961. 


BREWING  SUGARS  (Other  than  Bostock's)  : 

Result  of  testing  for  arsenic  (Thorpe),  8847  ;  (Thom- 
son), 9669;  (Ling),  10574-7;  (Primrose),  11847; 
(Appendix  19),  p.  201. 

See  also  Glucose,  Invert  Sugar,  Caramel. 


CACODYL : 

No  evidence  that  compounds  of  cacodyl  or  its  homo- 
logues  are  present  in  arsenical  beer  ;  experiments 
on  this  question  ;  tests  under  (Delepine),  10381-3. 

Experiments  on  action  of  yeasts  and  moulds  on  caco- 

dylates  (Delepine),  10384. 
Toxicity  of  (Delepine),  p.  190,  note.    Effect  of  caco- 

dylate  of  soda  on  experimental  rats  (Appendix  16), 

pp.  186,  190. 

CARAMEL : 

Recent  analyses  of  samples  from  breweries  (Thorpe), 
8847  ;  (Thomson),  9669,  9689  ;  (Primrose),  11847 
(Table  I.)  ;  arsenical  samples,  11847  (Table  II.)  ; 
11878.  Arseniic  in  various  samples  :  may  be  due 
to  caustic  soda  (Appendix  24),  p.  236 ;  foods  in 
which,  caramel  is  used  (Appendix  24),  pp.  246,  248. 
Should  be  tested  for  arsenic  (Appendix  19),  p.  204  ; 
(Appendix  21),  p.  215. 

" CARNOS "  : 

Nature  and  mode  of  preparation  from  yeast  and  malt 
culms  (Appendix  24),  p.  244;  (Overbeek),  11261- 
2.  Arsenic  in  (Appendix  24),  p.  244;  (Appendix 
25),  p.  262  ;  (Overbeek),  11270-4. 

Samples  called  in  by  manufacturer  on  account  of 
arsenic  (Overbeek),  11271.  Subsequent  process  to 
exclude  arsenic,  11272,  11291-307  ;  amount  of 
arsenic  not  excluded  by  proce&s,  11274-6.  Com- 
pany now  in  liquidation  (Overbeek),  11274. 

CARPETS,  CLOTH,  Etc.  : 

Examined  for  arsenic  on  account  of  proJiibitions  of 
Swedish  and  Norwegian  Govemiments  (Thomson), 
9797-800. 


CASKS  : 

Shavings  from  casks  which  had  held  arsenical  beer, 
showed  no  arsenic  (Expert  Committee),  Appen- 
dix 19,  p.  203. 


CHEMICAL  SUBSTANCES  : 

Used  in  Food  Preparation. 

Sulphuric,  hydrochloric,  phosphoric,  citric,  tar- 
taric, and  acetic  acids,  sulphites,  glycerine,  etc., 
in  relation  to  arsenic  (Appendix  24),  Sections  I. 
and  II.,  pp.  230-248.  Food  manufacturer  some- 
times ignorant  of  I'isk  of  arsenic  from  use  of 
certain  of  these  substances  (H.  Smith),  10923-8  ; 
recent  demand  for  arsenic-free  chemicals 
(Howell),  11166;  purity  ultimately  depends  on 
sulphuric  acid,  which  should  be  obtafned  free  from 
arsenic  (Howell),  11229. 

Chemical  substances  liable  to  be  arsenical  .sold  to 
food  manufacturers  under  misleading  names 
(Howell),  11201-2. 

Demand  by  manufacturers  for  "  standards  "  as  to 
arsenic  in  (H.  Smith),  Appendix  24,  page  254, 
10939-49;  (Howell),  11190;  (Palmer),  11478. 
Pharmacopoeial  standards  of  uncertain  value  (H. 
Smith),  10912-8;  (Howell),  11190;  (Appendix  24), 
pp.  255-6. 

Chemical  substances  which  may  introduce  arsenic 
into  beer  (Appendix  21),  p.  215;  (Primrose), 
11847,  11869-73. 

Used  in  Testing  for  Arsenic  : 
See  Tests. 


CHLORIDE  OF  TIN : 

Used  in  manufacture  of  West  India  sugar  ;  may  be  a 
source  of  arsenic  in  the  sugar  (Appendix  24),  p. 
239 ;  (Appendix  25),  p.  268 ;  (Lyle),  11064^. 
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CHICORY : 

Chicory  dryiiiy;  in  relation  to^  arsenic  ;  exposure  of 
.■  chicory  roots  to  fiunes  of  coke;  additional  drying 
.   for  Englitili  market ;   analyses  of,  for  arsenic  (Ap- 
pendix 24).  p.  250;  (Appendix  25),  p.  269  ;  (Thom- 
son), 9790-3;  (H.  Smith),  10995  6. 

CHRONIC  ARSENICAL  POISONING  : 

Accelerating  death  from  tuberculosis  and  other  causes 
(Reynolds),  8412-31;  (Neech),  9160-7;  (Delepine), 
Appendix  16,  p.  189. 

Toxic  eiTect  of  arsenic  when  taken  with  alcohol  (Rey- 
nolds), 8338  ;  experimental  adniinistratiou  to  rats, 
influence  of  food  (Delepine),  10388-424  ;  (Appendix 
16),  pp.  183-195.  Effect  of  small  quantities  of 
arsenic  in  beer  (Reynolds),  8373,  8443-7;  (Neech), 
9100;  (Delepine),  10400-16.  Pathological  changes 
in  human  and  rat  (Appendix  16),  p.  189. 

In  Halifax  outbreak.    ,SVe  Halifax. 

In  industrial  poi.soning  (Legge),  11738-843. 

CIDER : 

Use  of  invert  sugar  in  manufaeture  (Appendix  24), 
p.  241. 

CIGARETTE  PAPERS  : 

Imitation  gold  and  bronze  tipped,  analyses  for  arsenic 
(Appendix  25),  p.  274. 

CITRIC  ACID  : 

May  contain  arsenic  (Davis),  6423. 

Preparation  of,  in  relation  to  arsenic  ;  selection  of 
acid  and  treatment  with  sulphuretted  hydrogen  by 
Bennet,  Lawes,  and  Co.  (Appendix  24),  p.  233. 
Purchase  and  sale  of  (Howell),  11212-8. 

COAL  GAS : 

No  arsenic  detected  in  (Fairley),  Appendix  24,  p.  257. 

COKE,  GAS  AND  OVEN  (See  Fuels,  Smoked  Foods.) 

COLOURING  MATTERS  IN  FOOD  : 

Mineral  CoLOxms  : 

Arsenic  in  oxide  of  iron  and  "  Bole  Armenia  "  may 
be  in  large  amount  (Helmer),  10210,  and  Appen- 
dix 27,  p.  277;  (Pronk),  11444;  (Appendix  24), 
p.  234;  (Appendix  25),  p.  268;  (Appendix  22), 
p.  225.    In  oxide  of  manganese  (Hehner),  10211. 

Arsenic  introduced  into  foods  by:  chocolate  pow- 
ders, anchovy  paste,  etc.  (Appendix  27),  p.  277 ; 
sausages,  etc.  (Appendix  24),  p.  247. 

Should  not  be  used  for  food  purposes  (Pronk), 
11401-5.  No  knowledge  of  arsenic  in  (Howell), 
11253-5. 

Coal  Tab  OoLoms  : 

Arsenic  in  various  coal  tar  colours  (Appendix  24), 
p.  234;  in  samples  used  in  food,  apple  green, 
carnation,  coffee  colour,  dragon's  blood,  "  Saster '' 
(Appendix  25),  pp.  268-9;  (H.  Smith),  10964-6, 
10944. 

Organic  matter  must  be  deistroyed  in  testing 
(McGowan),  Appendix  22,  p.  223;  (Hehner),  Ap- 
pendix 27,  p.  277. 

Origin  of  arsenic,  use  of  arsenic  acid  now  rare, 
probably  due  to  impurci  sulphuric  acid  (Appendix 
24),  p.  234;  (Pronk),  11367-71.  Arsenical  process 
should  not  be  used  (Pronk),  11382-3,  11435. 

System  of  testing  :  arsenical  .specimens  .set  aside  for 
textile  purposes  (Pronk),  11378-81,  11386-94; 
usually  knows  purpose  for  which  required  (Pronk), 
11424-33. 

Foods  coloured  with  (Appendix  24),  p.  247  ;  advan- 
tages of  using  (Pronk),  11412-23. 

CONFECTIONERY : 

Use  of  ingredients  in  confectionery  which  are  liable 
to  contain  arsenic :  glucose,  glycerine,  colouring 
matters,  lanoline,  liquorice,  et*.  (Appendix  24),  p. 
240.    Precautions  taken  by  confeetioners  in  order- 
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Confectionery — continued. 

ing  glucose,  etc.,  p.  236;  (H.  Smith),  10922-7; 
(Walker),  11308-61  ;  (Palmer),  11456-96.  Arsenic 
in  "  chocolate  "  sweets  (Hehner),  Appendix  27,  p. 
277. 

CORNWALL  : 

Symptoms  occurring  in  arsenic  workers  in  (Legge), 
11807-27. 

•  COURT  OF  REFERENCE " : 
See  "Board  of  Reference." 

■  CREAM  OF  TARTAR  SUBSTITUTE  "  : 
(Palmer),  11469-72,  11492-3  ;  (Howell),  11201,  11244. 

CUMULATIVE  EFFECT  OF  ARSENIC  : 

Relatively  greater  when  doses  small  (Delepine), 
10423-4  (Appendix  16),  p.  190. 

DEPARTMENTAL    COMMITTEE    o.n    Tests  for 
Arsenic  in  Brewing  Ingredients,  etc.  : 

Appointment  of,  by  Board  of  Inland  Revenue  (Prim- 
rose), 11896.  Work  by,  on  electrolytic  and  zinc 
and  acid  methods,  conclusions,  and  recommenda- 
tions (Thorpe),  11654-737  ;  Report  of  (Appendix  21), 
pp.  208-219. 

DEXTRIN  : 

Manufacture  of,  and  use  in  certain  biscuits  (Appen-  ' 
dix  24),  p.  243. 

DUST: 

Arsenic  in,  on  laboratory  shelves  and  bookcases  (Fair- 
ley),  9824;  in  dust  generallv  (Lyle),  11104; 
(Howell),  11233-6. 

ELECTROLYTIC  TESTS  FOR  ARSENIC  : 
(See  Tests. 

ELIMINATION  OF  ARSENIC  FROM  THE  BODY  : 

Ways  in  which  arsenic  is  eliminated  (Reynolds),  8292- 
8314,  8360-72,  8448-53;  (Delepine),  10423-4  (Appen- 
dix 16),  p.  190  ;  (H.  Smith),  8628.  p.  16.  Hair  ex- 
periments (Appendix  32),  pp.  345^362.  Arsenic  in 
feathers  of  fowls  receiving  arsenic  with  food  (H. 
Smith),  10997-11007  ;  (Appendix  24),  p.  252. 


EMERALD    GREEN,    SCHEELE'S    GREEN,  and 
PARIS  GREEN: 

Nature,  manufacture,  and  use  of  (Legge),  11775-8, 
11796-800.  Use  of,  as  insecticides  (Appendix  24), 
]).  251.  Use  to  colour  green  tajoers  (Lesge),  11769- 
73. 

ENAIMELLED  COOKING  UTENSILS  : 

Arsenic  as  an  ingredient  of  enamel  ;  use  by  English 
manufacturers  discontinued  :  much  arsenic  found 
by  Mr.  Albert  Smith  in  cheap  Belgian  ware  :  illness 
said  to  have  been  caused  by  arsenical  enamel  (H. 
Smith),  11008-23;  (Appendix  24),  p.  252. 

Reports  on,  in  Appendix  29  : 

Section  I. — General  account  of  Commission's  in- 
quii-y  and  summary  of  results ;  collection  of 
British  and^  foreign  made  samples  from  various 
sources  ;  manufacture  of  experimental  saucepans 
using  arsenic  in  enamel,  p.  281. 

Section  II. — Solubility  of  arsenic  in  enamel  of  ex- 
l^erimental  saucepans  (McGowan),  p.  282-3. 

Section  III. — Examination  for  arsenic  of  the  col- 
lected siamples ;  results  uniformlv  negative 
(McGowan),  p.  284-5. 

ENTRY : 

Power  of  entry  on  premises  of  manufacturers.  See 
Official  Control. 

3  A  2 


368 


KOYAL  COMMISSION  ON  ARSENICAL  POISONING: 


EPIDEMIC  DUE  TO  ARSENIC  IN  BEER,  1900  : 

Cases  still  under  treatment  in  Manchester  in  1902 
(Reynolds),  8315.  Total  fatal  cases  in  Crumpsall 
Infirmary  (Reynolds),  8315-7,  8422-31.  Pathologi- 
cal changes  in  fatal  cases  (Appendix  16),  p.  189. 
Cases  in  Halifax  in  1900  (Neech),  9128. 

Class  of  persons  attacked,  influenced  by  feeding  and 
other  conditions  (Delepine),  10389-416,  (Appendix 
16),  p.  191. 

Effect  of,  on  birth  rate  in  1901  (Niven),  (Appendix  17), 
p.  195. 

Cessation  of  arsenical  sj-mptoms,  "  alcoholic  nen- 
ritis,"  ■'  alcoholic  heart,"  etc-,  in  Manchester  since 
epidemic  (Reynolds),  8287-8359,  8402. 

EXPERT  COMMITTEE  appointed  by  :\1axchest£e 
Bkewees'  Association  : 

Final  report  (Appendix  19),  p.  201. 

Its  object,  work,  and  conclusions  (Moulton),  9924-63  ; 
(Salamon),  9964-1C091.  Adoption  of  recommenda- 
tions by  brewers  (Moulton),  9935 ;  (Thompson), 
9060  ;  (Buckley),  9379-85. 

Reinsch  test  for  arsenic  first  recommended  by  (Sala- 
mon), 9964.  Later  test  more  stringent,  and  should 
be  better  known  (Salamon),  10026-35.  Advantage 
of  easily  applied  test  for  unskilled  use  (Moulton), 
9959,  9957-63;  (Salamon),  9968-73,  10036-47. 

Use  of  test  recommended  by  (Fairley),  9820-3,  9879- 
80;  (Hehner),  10109-13  ;at  Halifax  (H.  Smith), 
8628,  p.  17  ;  (Neech),  9208-13  ;  (Buckley),  9389. 

FININGS  : 

Appendix  21,  p.  215. 

.  FISH  : 

Arsenic  in  samples  of  preserved  fish  used  on  board 

ship  ;  practically  no  arsenic  in  fresh  fish  samples 

(Appendix  31),  pp.  332-3. 
Process  of  drying  over  coke  introduces  scarcely  any 

arsenic  into  bloaters,  etc.  (H.  Smith),  10988-94; 

(Appendix  24),  p.  249. 

FOODS    AND    DRINKS    (OTHER   THAN  BEER) 
IN  Relatiox  to  AKSEyic  : 

Reports  on,  in  Appendices  24  to  27. 

Mr.  Hammond  Smith's  inquiries  and   report  : 
Nature  and  methods  of  inquiry  (Appendix  24), 
p.  230.    Section  I.,  Food  Ingredients  liable  to 
contain  ai-senic,  pp.  230-7.    Section  II.,  Cer- 
tain food  substances  liable  to  contain  arsenic 
by  reason  of  their  manufacture  with  these  in- 
gredients, pp.  238-248.    Section  III.,  Foods 
dried  by  exposure  to  products  of  combustion, 
pp.    249-50.     Section    IV.,  Miscellaneous: 
Flesh  of  fowls  receiving  arsenic,  arsenical  in- 
secticides, etc.,  pp.  251-2.    Addenda,  Arsenic 
in  glycerine  and  in  gas  products,  pp.  255-9. 
Summary  of  Mr.  H.  Smith's  report,  p.  253.  Evi- 
dence on  report  (H.  Smith),  10911-11026. 
Analyses  by  Dr.  McGowan  of  certain  foods  obtained 
during  above  inquiiy  (Appendix  25),  pp.  261-275. 
Preparation  of  maltine  (Appendix  26),  p.  276. 
Letter  from  Mr.  Hehner  on  arsenical  contamination 
of  food  bv  certain  colouring  matters  (Appen- 
dix 27),  p.  "277. 
Inquiries  as  to  addition  of  mineral  acids  to  whisky 
and  gin  (Appendix  28),  pp.  278-80. 

FOOD  AND  DRUGS  ACTS,  Sale  of  : 

Authorities  appointing  public  analysts,  total  num- 
ber (Lithiby),  11505.  Local  authorities  have 
specific  duty  of  administering  Acts  since  1899 
Act,  11501. 

Present  Administration  and  Use  of  : 

Mainly  directed  to  well-known  forms  of  adultera- 
■  tion  (H.  Smith),  10929,  10931.    Use  to  prevent 
deleterious  substances  limited  (Lithiby),  11511  ; 
insufficient  for  this  purpose  (Allen),  12005. 

Total  samples  under  Acts  increased  since  1899 
Act  (Lithiby),  11500-4 ;  increase  largely  milk 
and  butter,  11586-8,  due  to  pressure  by  Board  of 
Agriculture,  11645  ;  increase  also  due  to  arsenic 
question,  11596-9. 


Food  and  Drugs  Acts,  Sale  or—continued. 

Few  samples  of  beer  now  received  from  local  autho- 
rities (Hehner),  10206-7  ;  none  taken  in  Halifax 
or  Huddersfield  in  1901  (H.  Smith).  8826-30  ; 
(Neech),  9193.  Food  samples  seldom  taken  for 
arsenic  analysis  (H.  Smith),  10930. 

Penalties  often  inadequate  :  Home  Office  circular 
(Lithiby),  11506. 

See  also  Analysts,  Public. 

Local  Gqvernment  Board  and  Administration  of  : 

Duties  of  Board  under  Acts  very  limited  before 
1899  Act  (Lithiby),  11499  ;  additional  powers 
since,  11499-  Extent  to  which  these  have  been 
used,  11500,  11537-41.  Issue  of  circular  as  to 
arsenic,  11513,  11541. 

Extent  of  advice  by  Board  to  local  authorities 
(Lithiby),  11513.  No  organised  system,  11514. 
Board  have  no  sjiecial  expert  staff  to  advise,  etc., 
on  food  questions,  11519,  11537  ;  or  to  recommend 
sampling  of  particular  articles.  11642-4.  Advice 
in  this  direction  is  needed  (AUen),  12008,  12048- 
50.  12054. 

Powers  tjnder  : 

Action  under  Acts  must  be  taken  against  retailer 
(Lithiby),  11507,  11616-7  ;  person  responsible 
often  cannot  be  reached  (Allen),  12013-4.  No 
powers  to  take  samples  from  places  of  manxifivc- 
tureof  food  (Neech),  9224-9,  9246-51  ;  (H.  Smithy 
10958-9  ;  (Lithiby),  11508  ;  (Allen),  12012. 

As  to  samples  in  transit  (Lithiby),  11507  ;  object, 
11558-61.  Samples  cannot  be  taken  outside  the 
district,  11605-6.  Samples  taken  and  divided 
must  be  "  separate  articles  "  (Allen),  12034. 

Warranty-  : 

Effect  of  (Lithiby),  11618-28  ;  (Allen),  12013-9. 
Evasion  of  Acts  by  notices  (Allen),  12021-31. 

Advantage  if  warrantor  could  be  reached  on  first 
hearing  of  the  caso  (Allen),  12062. 

Official  "  Standards  "  eqr  Purposes  of  : 

Need  for  such  "  standards,"  particularly  as  regards 
arsenic  ;  nature  of  "  standards "  required,  etc. 
(Thomson),  9765-9  ;  (:Moulton),  9942,  9954-6  ; 
(Hehner),  10154-9  ;  (Lyle),  11074-6,  11154  ; 
(Allen),  11981-2,  12006,  12040.  Illustrations  of 
need  for  "  stamlards "  or  definitions  of  foods 
(Allen),  12006-14,  12020,  12069.  See  also  Board 
OF  Reference. 

FUELS : 

Selection  of  Fitel  by'  Maltsters  : 

Use  of  gas-coke.  In  Halifax  district  in  1900-1  (H. 
Smith),  8628,  8647.  Still  used  at  certain  malt- 
ings,  8628,  8764-8,  8807  ;  in  some  cases  85  per 
cent. ,  8741-2  ;  (Thompson),  8933-5.  Gas-:oke 
discontinued  at  Halifax  (H.  Smith),  8724-8  ; 
(Thompson),  9055-51  ;  (Buckley),  9293,  9369- 
84  ;  (Worsick),  9431-2  ;  use  generally  abandoned, 
should  be  prohibited  (Salamon),  99'76-9. 

Anthracite  preferred  to  oven  coke  (H.  Smith),  8728- 
36  ;  (Buckley),  9293-9300.  9368-84  ;  (Salamon), 
10050-3  ;  (Appendix  19),  p.  203-  Recommended 
(Chapman),  10355  ;  now  almost  exclusively  used 
(Thomson),  9691-4. 

Tests  for  Arsenic  in  Fuels  : 

See  Tests. 

Analy'ses  of  Fuels  for  Arsenic  : 

Fuels  seldom  analysed  for  maltsters  (H.  Smith), 
8628,  p.  21,  8807  ;  (Tliompson),  8935-7,  9044  ; 
(Appendix  30),  p.  298. 

Difficulties  of  sampling  for  analysis  ;  importance  of 
accurate  samples  ;  objections  to  relying  on 
analysis  for  selection  of  fuel  (Worsick),  9447  ; 
(Thomson),  9787-9  (Moulton),  9935,  9950-2; 
(Salamon),  9984,  10059-64  ;  (Chapman).  10353  ; 
(Ling),  10490-525,  10533-5.  10661-79  ;  (Appendix 
30),  pp.  290,  308-9. 

Guarantees  of  freedom  from  arsenic  given  by  col- 
lieries ;  such  guarantees  have  little  value  (H. 
Smith),  8769-83  ;  (Thompson),  8938-41  ;  (Sala- 
mon), 10059-64  ;  (Chapman),  10356-67  ;  (Ap- 
pendix 30),  pp.  290,  304-7. 
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Fuels — continHed. 

••  Volatile  "  and  '•  Fixed  "  Ahsenic  ix  Fuel  : 

Methods  of  determination  and  significance  (Ling), 
10451-683,  10697-708  ;  (Thorpe),  11671-719  ;  (Ap- 
pendix 20),  p.  207  ;  (Appendix  21),  pp.  210, 
214  ;  (Appendix  23),  pp.  1^27-9  ;  (Appendix  30), 
p.  311.  Observations  on  results  (Appendix  30), 
pp.  289-90. 

Gas  Coke  : 

Amounts  of  arsenic  in  different  samples  (Ling), 
10536  ;  (Appendix  30),  p.  288. 

OvEx  Coke : 

Amounts  of  arsenic  in  different  samples  (Ling), 
10536  ;  (Appendix  3Q),  p.  320.  Comparison  with 
"as  coke  and  anthracite  (Ling),  10540-9  ; 
fBeaven),  10886-90  ;  (Salamon),  10050-3  ;  (/Ap- 
pendix 19),  p.  203  ;  (H.  Smith),  8728-36  ;  (Buck- 
ley), 9293-300,  9368-84  ;  (Appendix  30),  p.  288. 

Manufacture  of,  and  hand  picking  of  coal  (H. 
Smith),  8751-61.  Suggestion  of  coking  with  base 
(Ling),  10621-6.  Advantage  of  oven  coke  treated 
with^'lime  (Ling),  10627-31.  Sulphur  in  foundry 
coke  (Fairley),  9899-9904. 

Anthracite  : 

Amounts  of  anthracite  in  different  samples  and 
"  impurities "  of  anthracite  (Ling),  10536  ;  in 
sample  analysed  for  Commission  (Appendix  30), 
pp.  286-321;  colliery  analyses  (Appendix  30), 
p.  306.  Unequal  distribution  of  arsenic  (Ling), 
10490-525  ;  recent  samples  have  been  better, 
10526. 

Presence  of  lumps  of  pyrites  in  anthracite  supplied 
to  maltsters  (H.  Smith),  8736-41  ;  (Appendix 
30),  p.  298. 

Necessity  of  careful  picking  over  (H.  Smith),  8757- 
61 ;  (Salamon),  9981,  10054-5  ;  (Chapman),  10356- 
67  ;  (Ling),  10661-5  ;  (Appendix  30),  pp.  286-310. 

Keports  on  Malting  Anthracite  m  Appendix  30  : 

Part  I. — Account  of  Commission's  Inquiry,  cmd 
Summary  of  Besults. — Presence  of  impurities 
(l>yrites,  shales,  etc)  in  anthracite  seams,  and 
their  removal  at  collieries  ;  arsenic  in  cleau 
anthracite  and  in  impurities  ;  fixed  and  vola- 
tile arsenic,  pp.  286-90. 

■Bearing  of  results  on  selection  of  malting  anthra- 
cite by  collieries  and  maltsters,  p.  290. 

Tabular  summaries  of  results,  pp.  291-7. 

Part  II. — Mr.  H.  Smith's  Notes  on  inquiries  as  to 
anthracite  used  by  certain  maltsters,  p.  298. 

Part  III. — Mr.  A.  Stralian's  Notes  on  visits  to  S. 
Wales  collieries  supplying  malting  anthracite. i 
Seams  worked  for  malting,  p.  299  ;  occurrence 
of  impurities,  p.  303  ;  methods  of  removing  im- 
purities, p.  303  ;  samples  recommended,  p.  304. 

I'art  IV. — Mr.  S.  TV.  Price's  Itrport  on  collection 
of  samples.  Samples  taken  underground,  p. 
308  ;  samples  of  malting  coal,  p.  309.  Picking 
and  screening  of  anthracite,  p.  309. 

Part  V. — Dr.  McGowan' s  Report  on  arsenic  in  malt- 
ing anthracites  and  other  specimens.  Observa- 
tions, p.  311.    Tables,  pp.  312-321. 

Part  VI. — Account  of  two  experiments  at  Newark 
maltings,  pp.  322-5. 

Treatment  of  Malting  Fuel  : 

Addition  of  lime  to  "  fix  "  the  arsenic  (Ling),  10458- 
60,  10467-8,  10477-8,  10536,  10555-69,  10588- 
92,  10627-31,  10660. 

Now  adopted  at  Halifax  (Buckley),  9316-7. 
Briquettes  : 

Possible  advantage  of  (Salamon), 10088-91,  if  made 
with  a  base  (Ling),  10614-20. 


OAUTIER,  M. 

Statement  that  arsenic  is  normally  present  in  t.b— -^id 
gland  (Reynolds),  8307-12. 


GLASS  : 

Arsenic  in  glass  bottles  and  flasks  (Reynolds),  8364  ; 
(Thomson),  9741  ;  (Fairley),  9824. 

Jena  glass  flasks  should  be  used  for  storing  acids 
(Appendix  20),  p.  206.  Manufacture  of  special 
bottles  without  arsenic  for  storing  re-agents  (Ap- 
pendix 22),  p.  220. 

GLUCOSE : 

Use  of,  in  various  articles  of  food  :  General  memo- 
randa as  to  manufacture  of,  and  arsenic  in  ;  pre- 
cautions now  taken  or  neglected  by  food  manuiac- 
turers  in  ordering  ;  guarantees  ;  tests  (Appendix 
24),  pp.  234-6,  238-243. 

Use  of,  by  Messrs.  Castell  and  Brown  :  guaranteed 
as  regards  arsenic,  analysis  unnecessaiy  (Walker), 
11308-61.  Looseness  of  guarantee  system  (H. 
Smith),  8794  ;  (Primrose),  11959-60. 

Arsenic  in  certain  recent  samples  (Apjjendix  24),  p. 
235;  (Ling),  10576-8,  10632-6;  (Primrose),  11847, 
Table  II.  ;  (Allen),  11988. 

Numerous  instances  where  brewers'  glucose  recently 
found  practically  free  from  arsenic  (Thorpe),  8847  ; 
(Thomson),  9669 ;  (Primrose)^  11847,  Table  I.  ; 
11874 ;  degree  of  purity  attainable  (Chapman), 
10285-8 ;  (Primrose),  11934-8. 

Treasury  Order  prohibiting  use  of  arsenical  glucose 
in  breweries  :  samples  obtained  by  Inland  Revenue 
officers  from  British  factories,  and  from  brewers 
using  imported  glucose  without  guarantee  (Prim- 
rose), 11844-7.  Difficulty  in  accurate  sampling 
small  (Chapman),  10340-3  ;  10352. 

GLYCERINE  : 

Use  of,  in  food  :  as  addition  to  cakes,  jujubes,  meat 
extracts,  etc.  (Appendix  24),  pp.  234,  240-4  ;  (H. 
Smith),  10912;  (Howell),  11173-4;  (Palmer), 
11473;  (Allen),  11998-12004.  Food  manufacturers 
often  ignorant  that  glycerine  may  be  arsenical  (H. 
Smith)';  10923  ;  (Palmer),  11463-4. 

Manufacture  of,  in  relation  to  arsenic  (Appendix  24), 
p.  233.  Amounts  of  arsenic  in  various  specimens 
(C.  Brown),  Appendix  24,  p.  255.  Uncertainty  of 
limit  of  arsenic  as  defined  by  Gutzeit  test  of  B.P. 
(C.  Brown),  p.  256 ;  (H.  Smith),  10916-8. 

GOVERNMENT  LABORATORY  : 

Various  work  done  at,  in  reference  to  arsenic,  since 
1901  (Primrpse),  11844-11967.  Results  of  testing 
large  numbers  of  brewing  ingi-etlieuts,  etc.  (Prim- 
rose), 11847.  Analyses  of  various  substances  in  con- 
nection with  Halifax  outbreak  (Thorpe),  8847. 

Work  at,  ill  reference  to  tests  and  inquiry  of  Inland 
Revenue  Departmental  Committee  (Tliorpe),  11654- 
737,  (Appendix  21),  pp.  208-219. 

Extent  of  testing  for  arsenic  at  (Salamon),  9974-5, 
10072-6.  Control  by,  at  brewery,  might  be  ex- 
ercised by  testincr  wort  (Salamon),  9991-3,  10077- 
80;  (Chapman),'  10317-48,  10349-51;  (Primrose), 
11948. 

GRII>LED  FOODS  : 

Arsenical  contamination  from  fumes  of  open  fire 
negligible  (H.  Smith),  10988-94,  (Appendix  24),  p. 
250. 


GUARANTEES  :  As  Regards  Arsenic  : 

Advantages  and  limitations  of  (Moulton),  9936-8  ; 
trade  customs  regarding  (H.  Smith),  8794,  8781-2  ; 
(Howell),  11195-6  ;  (Walker),  11341-3,  11349-59  ; 
objections  to,  if  based  on  "  blunt  '"  tests  (Hehner), 
10147-53. 

In  respect  <if  brewing  ingredients  :  Recommendations 
of  Expert  Committee  (Appendix  19),  p.  203  ;  (Moul- 
ton), 9936.  Methods  of  testing,  on  which  guaran- 
tees could  be  based  (Departmental  Committee), 
Appendix  21,  p.  208  ;  (Primrose),  11940-50,  11956- 
8.  Guarantees  in  respect  of  imported  glucose  (Prim- 
rose), 11959-60.  Guarantees  obtained  by  Halifax 
brewers  (H.  Smith),  8777-82  ;  (Buckley),  9398.  Not 
usually  given  with  malt  (Worsick),  9442-3,  9484-7. 
Sampling  in  relation  to,  see  Malt. 
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Guarantees  :  A«  regards  ^irsenic — continued. 

In  respect  of  fuel  used  by  maltster  :  Guarautf es  of 
.''freedom  from  arsenic"  in  anthracite  supplied 
and  accepted  (Thompson),  8938-40  ;  (Buckley), 
9404  ;  (Appendix  30),  pp.  298,  304,  306.  May  be 
ot  no  value,  owing  to  sani23ling  and  other  considera- 
tions (H.  Smith),  8769-76,  8783  ;  (Thomson).  9787  ; 
(Salamon),  9984,  10060  ;  (Chapman),  10353-67  ; 
(Ling),  10524,  10667-80  ;  (Appendix  30),  p.  290. 
Guarantees  as  to  hand  picking,  or  origin  of  anthra- 
cite (Salamon),  10060-3;  (Chapman),  10367. 
Guarantee  that  no  gas  coke  used  (Expert  Commit- 
tee), Appendix  19,  p.  204. 

In  respect  of  sulphuric  acid,  colouring  matters,  and 
chemical  suhstancrji  used  in  food  :  (Lyle),  11045-9  ; 
11132-5  ;  (Howell),  11195-9,  11247-9  ;  (Walker), 
11312-24,  11349-59  ;  (Palmer),  11492-6  ;  (Pronk), 
11453  ;  (Appendix  24),  p.  235. 

See  also  Warhanty,  Official  Coxtkol. 
HAIR  : 

Arsenic  in,  in  cases  of  arsenical  poisoning  (Reynolds), 
8292-3,  8298-8306,  8350-2.  8448-9.  In  hair  of  rats 
receiving  arsenic  (I)elepine),  Appendix  16,  p.  188. 
In  cases  of  beri-beri  (Reynolds),  8381,  8389-91  ;  (Ap- 
pendix 31),  pp.  333-4,  344. 

Beports  on  Arsenic  in  Hair,  in  Appendix  32 : 
Part  I.  :  General  account  of  Commission's  inquiry 
and  tables  giving  ana;lysis  of  chief  results  :  Pre- 
liminary sjiecimens  ;  specimens  from  arsenic 
takers  ;  control  specimens ;  specimens  from 
brewers'  draymen  and  alcoholic  neuritis  cases, 
pp.  345-350. 

Part  II.  :  Mr.  Wood  Smith's  report  on  methods  of 
testing  hair  samples,  p.  351. 

Part  III.  :  Detailed  tabular  statements,  pp.  352-62. 

HALIFAX,  ARSENICAL  POISONING  AT,  IN  1902 : 

Dr.  E.  S.  Reynolds  : 

Arsenical  poisoning  from  beer  in  1902  at  Halifax, 
8403-8442. 

Mr.  H.  Hammond  Smith  : 

Origin  of  ^his  inquiry  as  Assistant  Commissioner; 
cases  reported  in  infirmary  ;  inquest  on  McNulty, 
etc.,  8628,  p.  15. 

Details  and  sym;ptoms  of  Infirmary  cases  :  Case  in 
private  practice.  Review  of  cases ;  outbreak  one 
of  arsenical  poisoning,  p.  16.  Other  cases  sus- 
pected both  in  and  outside  the  Infirmary,  8628-34, 
8719.    Dr.  Woodyatt's  view  of  outbreak-,  8635,  8710. 

Beer  implicated  ;  local  inquiry  and  action  with  regard 
to  outbreak,  8628,  p.  16.  Analyst's  results,  p.  17. 
Attitude  of  brewer.s,  8628,  8800-4.  The  Halifax 
brewery  implicated  during  1900  epidemic  had 
destroyed  their  beer,  8746-9. 

Inquiry  as  to  suspected  beers  ;  origin  of  ingredients 
used  ;  source  of  arsenic,  8628,  pp.  18-20,  8640. 

Malt  seldom  tested  for  arsenic  :  Malts  used  in  impli- 
cated brews  prepared  in  1900-1  season  mainly  by 
use  of  local  gas  coke.  Greater  care  since  taken  in 
most  instances,  8628,  p.  21,  8665-6. 

Evidence  implicating  gas  coke  dried  malt  as  the  cause 
of  outbreak,  8628,  p.  21  ;  8647-744.  Mr.  Firth's 
malt  pi-eviously  found  to  contain  l-30th  grain 
arsenic  per  lb.,  8647-8660.  Inadequacy  of  brewers' 
precautions  since  Manchester  scare  subsided,  8669. 
Little  or  no  testing  by  maltsters  for  sale,  8695. 

Maltsters  abandoning  gas  coke,  8724-7.  Brewers  de- 
manding malt  prepared  with  anthracite.  8728-9. 
Maltsters  who  continue  to  use  gas  coke,  8741,  8764. 

Halifax  Town  Council  and  Medical  OflBcer  of  Health's 
report,  8701-  During  1901  no  samples  of  beer  sub- 
mitted to  public  analyst,  8702  ;  or  at  Huddersfie>ld, 
8829.  Halifax  public  analyst  used  test  first  recom- 
mended by  Brewers'  Expert  Committee,  8833-6. 
Brewers'  records  of  analyses  not  kept  systematically, 
8706-9. 

No  action  by  local  Excise  officers  as  to  arsenic  before 

outbreak,  8837. 
Representations  made  tO'  Coroner  on  behalf  of  brewers, 

8839-8843. 

Dregs  of  casks  containing  much  arsenic,  8844. 


Halifax,  Arsenical  Poisoninc,  at,  in  1902— continued 

Professor  Thorpe's  Memorandum  on  Halifax  be©r& 
and  brewing  materials  tested  for  arsenic  at  the 
Government  Laboratory.  (Excise  samples  and 
special  samples  obtained  by  Mr.  Hammond  Smith.) 
Results.  Arsenic  in  urine  of  Halifax  patients,  8847. 

Mr.  G.  S.  Thompson  : 

Evidence  in  resjDect  of  Whitaker's  brewery.  Observa- 
tions on  Mr.  Hammond  Smith's  report,  8849-63, 
8900.  Recent  precautions  against  arsenic,  8901, 
8938-41,  9044-54.  Malting  fuels  used,  oven  ooke 
substituted  for  gas  coke,  8901-8,  9055-64.  Gas 
coke,  85  per  cent,  used  before  outbreak,  8933-7. 

Construction  of  Messrs.  Whitaker's  kilns  claimed  to 
safeguard  against  arsenic,  8864-8882  ,  8986-9023, 
9066-81.  No  recent  change  in  their  constructiony 
8883.  Arsenic  in  kiln  dust,  8954-8,  9009-9016; 
cleansing  girders,  etc.,  9017.  Brushing  of  malt, 
8888-90,  8942-9,  9082-9;  found  to  remove  arsenic, 
8950-3. 

Extent  of  analyses  of  beer  and  malt  and  results,  8909- 
32,  8973-85,  9023-35.  Recommendations  of  Brewers" 
Expert  Committee  not  adopted  at  this  brewery, 
9060-4.  Formation  of  Brewei-s'  Association  in  Hali- 
fax, 8858. 

Dr.  J.  T.  Neech  : 

Evidtenoe  by  Borough  Medical  Offider  of  Health. 

Observations  on  Mr.   Hammond  Smith's  report, 

9092-6.    Notes    of    five    additional    cases,  9097. 

Cases  were  arsenical  poisoninci;,  9096,  9111-2  ;  due 

to  malt,  9123. 
Dilference  between  malts  of  1900-1  ami  1901-2  seasons, 

9114-9120.  Implicated  beer  from  1900-1  malt,  dried 

over  gas  coke,  9121-7. 

McNulty's  case  :  Dr.  Woodyatt's  evidence  at  inquest, 
9146-55  ;  Lee's  case.  Dr.  Woodyatt's  evidence,  9156- 
67 ;  other  infirmary  cases,  9168-91.  Whalan's  case- 
one  of  arsenical  poisoning,  9174-82. 

No  samples  of  beer  taken  under  Sale  of  Food  and 
Drugs  Acts  between  Manchester  scare  and  present 
outbreak,  9193-9200.  Action  by  Medical  Officer  of 
Health  regarding  outbreak :  beer  sajnples  taken, 
reports  by  Mr.  Ackroyd  (public  analyst),  and  by 
Mr.  Richardson,  9202-12  ;  difficulties  owing  to  diver- 
gjent  results,  9107,  9257.  M.O.H.'s  inquiries  out- 
side Halifax,  9218-9 ;  given  facilities  by  Halifax 
brewers,  9220-3;  samples  taken  at  breweries,  etc., 
9230-1 ;  no  powers  to  take  malt  officially  under  Sale 
of  Food  and  Drugs  Acts,  9224-9,  9246-51.  M.O.H.'s 
report  to  Town  Coimcil,  9214-6,  9238-40. 

Arsenical  poisoning  in  Halifax  during  1900  epidemic, 
9128. 

Mr.  F.  Buckley  : 

Evidence  in  respect  of  Webster's  brewery.  Extent  of 
analyses  made  in  1901  for  brewery,  9268-74  ;  and 
since  outbreak,  9275.  Precautions  taken  against 
arsenic,  9281.  Divergent  results  of  analyses  in  a 
recent  instance,  930O-3,  9318-46.  Chemist  of 
brewery  is  public  analyst  of  Halifax,  9389. 

Implicated  beer  made  from  gas-coke  malt,  9276-7, 
9348-9350.  Kinds  of  fuel  used,  gas  coke  now  aban- 
doned, 9293-9,  9368-84.  Brushing  malt  practised, 
but  no  experiments  as  to  its  effect  on  arsenic,  9282, 
9351-6.  Construction  of  his  malt  kilns,  9358-67. 
Contamination  of  malt  by  kiln  dust,  9412-9. 

Formation  of  Brewers'  Association  in  Halifax,  9287-90. 
Mr.  a.  Worsick  : 

Evidence  in  respect  of  Worsick's  mailings.  Precau- 
tions adopted  since  1900  epidemic  ;  anthracite  sub- 
stituted for  gas  coke  ;  malt  brushed,  etc.,  9425-37  ; 
precautions  have  reduced  aresenic,  9441 ;  advan- 
tage of  brushing,  9457,  9488-90.  Construction  of 
his  kilns  and  their  cleansing,  9478-83. 

Some  gas  coke  used  in  1900-1  season,  9451 ;  possible 
use  of  gas-ooke  malt  in  August,  1901,  at  Alderson's 
brewery,  9463-70. 

Dr.  J.  F.  Woodyatt  : 

Cases  in  Halifax  Infirmary,  1902  ;  arsenical  poison- 
ing diagnosed  in  certain  cases  but  not  in  others, 
9501-9641. 
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Dr.  J.  F.  ^Yoodyiitt —confimied. 

Case  of  McNulty,  950810;  inquest,  9545-60  ;  Whalan, 
9511-3;  diagnosis  of  "pernicious  ansevnia"  in  his 
case,  9572-92,  9652;  and  certificate  of  death  given 
by  witness  to  that  effect,  9606;  no^  post  mortem, 
9599;  inquest  in  thiti  case  undesirable,  9619;  Dr. 
Mantle  consulted,  9593,  9608-14,  9624-8 ;  after  com- 
nmuication  with  brewers,  9594-5;  evidence  of 
arsenical  poisoning  in  Whalan,  9598,  9615  ;  Lee, 
9563,  9571 ;  statement  to  Coroner  of  cau.se  of  hi.s 
death,  9564;  Wilkinson,  9538;  Shearing,  9541; 
Lowrie,  9543,  9639. 

Cases  not  reported  to  M.O.H.  of  Halifax,  9633. 
Opinions  regarding  outbreak,  9652-3. 

Me.  T.  Faieley  : 

Arsenic  in  Halifax  beer,  9923. 

HEART : 

"  Alcoholic  heart,"  no  longer  observed  in  Manchester 
since  1900  epidemic  (i-leynolds),  8288,  8322-7. 

HOPS  : 

In  relation  to  risk  of  contamination  by  arsenic 
(Thorpe),  8847  ;  (Thomson),  9669  ;  (Primrose), 
11847  ;  (Expert  Committee),  Appendix  19,  pp.  202, 
204.    "Hop  Compo"  (Primrose),  11879-93. 

HYDROCHLORIC  ACID  : 

Arsenic  in  (Fairley),  9824  ;  (Appendix  24),  p.  231  ; 
use  of,  for  food  purposes  (Ax>pendix  24),  pp.  231, 
243-4. 

Purification  of,  for  testing  purposes  (Thomson), 
9741;  (Hehner),  10116,  10129  ;  (Appendix  20), 
p.  206  ;  (Appendix  21),  p.  212  ;  (Appendix  22). 
p.  220. 

INDUSTRIAL  POISONING  BY  ARSENIC  : 

Various  forms  of,  occurrence,  and  symptoms; 
reports  on  to  Home  Office,  etc.  (Legge),  11738-11843. 

INLAND  REVENUE.  BOARD  OF  : 

Recent  Actios  by,  in  Relation  to  Arsenic  in  Beer  : 

Issue  of  Treasury  Order  under  1888  Act,  j^rohibit- 
ing  arsenical  glucose  and  invert  sugar,  October, 
1901  ;  instructions,  to  Revenue  officers  thereon  ; 
samples  of  various  brewing,  ingredients,  worts 
etc.,  obtained  ;  results  of  analyses  in  Govern- 
ment Laboratory  (Primrose),  11844-51. 

Action  taken  in  certain  cases,  on  report  of  arsenic 
in  malt,  malto-peptones,  "  regenerators,"  beer 
softening  material,  glucose,  colouring  solutions, 
caramel,  "hop  compo."  (Primrose),  11852-95.  See 
also  Halifax. 

Appointment  of  Committee  on  Tesus  (Primrose), 
11896-9  ;  question  of  utilising  their  report  for 
purpose  of  "  standards "  (Primrose),  11896-9, 
11940-58.    See  also  Departmental  Committee. 

Extent  to  which  Inland  Revenue  control  could  be 
utilised  for  protection  against  arsenic  (Primrose), 
11900-23  ;  (Moulton),  9939-46  ;  (Salamon),  9989- 
93,  10072-82  ;  should  be  limited  to  breweries  and 
brewing  trad©  (Primrose),  11903-4.  Revenue 
officers  no  power  of  entry  on  maltster's  premises, 
11954.  No  increase  of  staff  required  in  conse- 
quence of  recent  action,  11963-7. 

Revenue  officers  now  take  samples  from  factories  of 
brewers'  glucose  and  "  invert"  (Primrose),  11847  ; 
(Lyle),  11060-2  ;  visit  his  works,  re  rebate  on  es- 
sences (Howell),  11237-9  ;  do  not  visit  (Walker), 
11360-1. 

INSECTICIDES  : 

Us©  of,  in  relation  to^  contamination  of  fruit  and 
vegetables  by  arsenic  ;  experimental  application  of 
Paris  green  to  gooseberry  bush  (Appendix  24),  p. 
251. 

INVERT  SUGAR: 

Use  of,  in  brewed  "  tempenanice  "  drinks,  cider,  etc. 
(Appendix  24),  pp.  236,  241.  Confectioners'  sugar 
not  "  inverted  "  by  mineral  acid,  p.  240. 


Invert  Sucak — continued. 

Recent  analyses  for  arsenic  of  brewers'  samples 
(Thorpe),  8847  ;  (Thomson),  9669  ;  (Primrose), 
il84V.  Treasury  order  proiubiting  use  of  ar.senicai 
invert  in  preparation  of  beer,  and  consequent 
sampling  (Primrose),  11844-7  ;  (Lyle),  11060-2. 
Analyses  by  Expert  Committee  (Appendix  19), 
p.  201. 

IRON : 

Reduced  iron  of  British  Pharmacnpoeia,  arsenic  in 

(Reynolds),  8456-8462. 
Iron  oxide  in  food,  Sre  Colouring  Matters. 
Lou  sails  impairing  estimation  by  Marsh  Test,  See 

Tests. 

.JOINT  COMMITTEE  of  Societies  of  PruLic  Analysts 
AND  Chemical  Industry. 

Appointed  to  investigate  tests  for  arsenic  :  work 
by,  report,  and  recommendations  (Hehner), 
10092-10225  ;  (Chapman),  10226-372.  Report 
(Appendix  20),  pp.  2U6-7  ;  discussed  at  joint  meet- 
ing of  societies  (Hehner),  10094 ;  opinion  of 
Society  of  Public  Analysts  also  obtained  by  cir- 
cular (Chapman),  10228  ;  general  favourable 
opinion  of  the  Mar.sh-Berzelius  method  reco.'n- 
mended  (Hehner),  10109  ;  objections  mainly  in 
respect  of  minor  details  of  procedure  (Chapman), 
10228  ;  Hehner),  10115-8-  Use  by  chemists  of 
methods  recommended  (Lmg),  10469  ;  (Allen), 
11976-80  ;  (Appendix  21),  p.  212  ;  (Appendix  22), 
p.  220  ;  (Appendix  27),  p.  277. 

KERATIN : 

Affinity  of,  for  arsenic  (Appendix  24),  p.  252. 

KERATOSIS: 

None  seen  in  Manchester  patients  since  1900  epidemic 
(Reynolds),  8287  ;  arsenic  in  keratosis  scales  (Rey- 
nolds), 8296-7.  In  Halifax  cases  (H;  Smith),  8628, 
p.  16. 

KILNS : 

Structure,  cleansing,  etc. ,  in  relation  to  arsenic.  See 
Malt. 

I>ANOLINE : 

Use  of  as  a  substitute  for  cocoa-butter  ;  found  arseni- 
cal, due  to  sheep-dip  (Appendix  24),  p.  240. 

LEMONADE    POWDERS,    "FRUIT  CRYSTAI.S,' 
&c.  : 

(Appendix  24),  p.  242  ;  (Appendix  25),  p.  266. 
LIME: 

Addition  of,  to  coke  or  other  fuel  used  in  malt  dry- 
ing, in  order  to  "  fix  "  the  arsenic  (Ling),  10440- 
708  ;  (Buckley),  9316. 

Use  of,  in  malt  kilns,  to  absorb  volatilised  arsenic 
(Beaven),  10787,  10818-32  ;  use  of  heated  limestone 
blocks  as  absorbents  (Appendix  18),  p.  199. 

Use  of.  in  estimation  of  arsenic  in  organic  substances. 
See  Tests. 

•  LIQUID  T.'OITARIC  ACID  "  : 
Contains  little  or  no  tartaric  acid  (Howell),  11201. 

LIQUORICE : 

Arsenic  in  certain  samples  (Thomson),  9794-6;  its 
pos.sible  origin  (H.  Smith),  10912  (Appendix  2-+), 
p.  241;  analysis  of  four  samples  (Appendix  25), 
p.  267. 

LIVER  : 

Arsenic  found  in,  in  fatal  case  at  Halifax  (H.  Smith), 
8628,  p.  14;  in  liver  of  beri-beri  cases  (Appendix 
31),  pp.  333,  342. 

LOCAL  GOVERNMENT  BOARD : 

Relation  of,  to  administration  of  Sale  of  Food  and 
Drugs  Acts,  etc.  See  Analysts,  Food  and  Drugs 
Acts,  Official  Control. 
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MAIZE: 

Flaked  maize  found  free  from  arsenic  (Thorpe),  8847 ; 
(Primrose),  11847 ;  (Appendix  19),  p.  202. 

JIALT  : 

Arsenic  in  Malt  : 

Responsible  for  contamination  of  beer  sufficient 
to  cause  illness  (Reynolds),  8357  ;  medical  evi- 
dence (Moulton),  9931.  Responsible  for  Halifax 
outbreak,  1902.    See  Halefax. 

Quantity  of  arsenic  in  malt  (H.  Smith),  8628,  8650- 
61;  (Thorpe),  8847;  (Thomson),  9669,  9691, 
9758-64  ;  (Fairley),  9820-9,  9853-7  ;  (Salamon), 
9982,  9994-5 ;  (Chapman),  10282-4 ;  (Ling), 
10536,  10684 ;  (Beaven).  10869-82  ;  (Primrose), 
11847-52  ;  (Appendix  19),  p.  203. 

Recent  improvement  in  malts  (Reynolds),  8353  ; 
(Worsick),  9441-2  ;  (Thomson),  9706-7  ;  (Sala- 
mon), 9977,  9994-5  ;  will  not  be  maintained  with- 
out official  control  regarding  arsenic  (Ling), 
10596-7. 

More  arsenic  in  northern  malts  in  1900-1  (l\Ioul- 
ton),  9948  ;  at  Halifax,  more  than  in  1901-2 
(H.  Smith),  8628,  8665-9  ;  (Neech),  9113-24  ; 
(Buckley),  9276. 

Increase  of  arsenic  in  malt  as  season  progresses 
(Ling),  10693-5. 

U^nequal  distribution  of  arsenic  in  malt  (Thomson). 
9699-9700.  Sampling  malt  (Salamon),  10065-7  ; 
(Chapman),  10337-40. 

Analyses  of  malt  for  brewers  and  maltsters.  Few 
or  none  at  Halifax  (H.  Smith),  8628,  8668-95, 
8805-25  ;  (Thompson),  8909-16,  9031-41  ;  (Buck- 
ley), 9267-74.  Analyses  for  maltsters  (Worsick), 
9424-36.  Frequent  analyses  for  certain  breweries 
(Thomson),  9675,  9719-21  ;  (Fairley),  9824 ; 
(Salamon),   10067-8  ;   (Chapman),  10282. 

See  also  Fttels. 

Pbepakatiox  of  Malt  : 

Fumes  of  fire  should  not  pass  through  malt  (Thom- 
son), 9697-8,  9701-2,  9771-8.  This  would  involve 
great  interference  with  trade  (Salamon),  9980, 
1004S  ;  (Ling),  10612  ;  (Beaven),  10836-42.  Pro- 
ducts of  combustion  necessarv  for  flavour 
(Salamon),  9980  ;  (Beaven),  10735-71  ;  may  not 
be  essential  (Ling),  10605-13. 

Malt  Kilns  in  relation  to  arsenic : 

Structure  of  Kilns  (Beaven),  10709-910  ;  kilns  in 
which  drying  largely  effected  by  hot  air  without 
fumes,  10733-4,  10897-10  ;  furnace  gases,  10713- 
34,  10771-5  ;  use  of  screens  for  condensing  ar- 
senic, 10775-86  ;  use  of  lime  to  intercept  arsenic, 
10787-832,  10844-8,  and  Appendix  18,  p.  199. 
Construction  of  Messrs.  Whitaker's  kilns 
(Thompson).  8864-9081. 

Cleansing  of  Kilns  (H.  Smith),  8754  ;  (Thompson). 
8894-8;  (Buckley),  9304-7;  (Worsick),  9480-3; 
(Fairley),  9861,  9920  ;  (Salamon),  9987,  9996  ; 
(Ling),  10693-6. 

Kiln  Dtjst,  arsenic  in  : 

(H.  Smith),  8752-3  ;  (Thompson).  8955  ;  (Buckley), 
9305  ;  (Salamon),  9988.  From  various  parts  of 
kiln  (Fairley),  9859-60,  9905.  Present  as 
arsenious  oxide  (Fairley),  9912-3.  Risk  to  malt 
from  dust  carried  mechanically  is  small  (Ling), 
10570-3.  Volatilisation  of  arsenic  (Thorpe), 
11691-4. 

Btiushing  in  relation  to  arsenic  : 

(Thomson),  9780;  (Fairlev),  9863-4;  (Salamon), 
10018-24.  Effect  of  moisture  (Neech),  9130-45. 
Brushing  in  the  case  of  Halifax  malts  (H. 
Smith),  8628,  8795-9,  8810;  (Thompson),  8942- 
53,  9082-9;  (Bucklev),  9277-83,  9353-6;  (Wor- 
sick), 9425,  9457-62.  9488-90. 

]\Ialt  CtjLM.s  : 

Arsenic  in  (Xeech),  9138  ;  (Salamon).  9987  ;  (Over- 
beck),  11297  ;  (Appendix  19),  p.  203  ;  (Appendix 
19),  p.  204. 


MALTED  FOODS : 

Various  foods  of  which  malt  is  an  ingredient  (Appen- 
dix 24),  p.  245,  largely  imported  ;  no  knowledge  of 
precautions  against  arsenic  in  their  manufaotare 
(H.  Smith),  10935  ;  no  information  available  in  the 
case  of  maltine  made  in  America,  11496,  and  Ap- 
pendix 26,  p.  276.  Four  samples  free  from  arsenic 
(Appendix  25),  p.  262.  Arsenic  in  "  Carnos." 
p.  262. 

MEDICAL  OFFICER  OF  HEALTH  : 

Powers  of,  with  regard  to  condemnation  of  arsenical 
products  (Neech),  9224-51  ;  (Lithibv),  11497-512  ; 
11548-9;  11580-3. 

See  also  Food  and  Deugs  Acts,  Official  Gon- 

TBOL. 

MINERAL  WATERS  : 
(Appendix  24),  p.  241. 

NASAL  SEPTUM : 

Perforation  of,  through  exposure  to  arsenical  dust 
(Legge),  11779-82. 

NEURITIS  : 

Seldom  a  symptom  of  industrial  poisoning  by  arsenic 
(Legge),  11754. 

Rarity  of  neuritis  caused  by  alcohol  without  arsenic 
(Reynolds),  8338. 

In  rats  receiving  arsenic  for  considerable  periods 
(Delepine),  10006  (Appendix  16),  p.  191. 
See  also  Alcoholic  Neuritis,  Halifax. 

OFFICIAL  CONTROL : 

In    respect    of    DELEIERIOrS    StJBST.iNCES,    ETC.,  IN 

Food  : 

Precautions  against  arsenic  will  become  lax  imless 
oflBcial  control  exercised  (Ling),  10576-82,  10596- 
7;  (TTiomsou),  9782-3;  (Allen),  12037. 

Powers  of  Entry,  Sampling,  etc,  on  Premises  of 
Food  ilAxuFACXURER : 

In  general.  Medical  Officers  of  Health  and  other 
local  officers  have  no  such  powers  (Lithibv),  11508- 
9,  11533,  11548-55,  11608.  Facilities'  may  be 
given  to  M.O.H.  n'otwitlistanding  absende  of 
powers  (Neech),  9220-30,  9246-51  (Litliiby),  11580- 
3.  No  powers  in  respect  of  new  preparations,  or 
new  methods  of  manufacture,  of  food  (H.  Smith), 
10950  ;  (Lithiby),  11568-76. 

Exist  in  certain  instances.  Bread  Act,  1836  ; 
Revenue  Acts  ;  Margarine  Act ;  Horseflesh  Act ; 
local  Acts  (ice-cream,  etc.)  (Lithiby),  11510-1, 
11533-4. 

By  Rwenue  officers  where  articles  subject  to  duty 
(Lyle),  11060-2;  (Howell)  11237-9;  (Walker), 
11360-1 ;  (Primi-ose),  11844-923 ;  no  powers  on 
maltsters'  premises  (Primrose),  11954. 

Powers  of  Seizure  and  OoNDEiviN.i.TiON  of  contami- 
nated food  or  food  ingredients  : 

Power.s  under  Public  Health  Acts  (Lithiby),  11510, 
11562-4.  In  general,  no  power  when  article  not 
on  sale,  11512,  11547-9,  11610-2.  Duties  of  Medi- 
cal Officer  of  Health  in  relation  to  unsound  food, 
11514-5,  11547-9. 

No  power  to  lay  an  embargo  on  suspected  food,  etc., 
pending  analysis  (Lithiby),  11613-5. 

Control  under  Sale  or  Food  ant)  Drugs  Acts  : 
See  Food  and  Drugs  Acts. 

Responsibility  of  Vendor  of  Food  under  Common 
Law  : 

(Lithiby),  11518-9,  11520-9. 

Suggested  Powers   of  Inspection   at  Place  or 
Manufacture  : 

Question  of  providing  official  control  respecting 
purity  of  food  ingi'edients,  etc. ,  and  methods  of 
manufacture  (H.  Smith),  10298,  10932-3,  10950- 
63  ;  (Lyle),  11060-3,  11141-7  ;  (Howell),  11241-2  ; 
(Overbeck),  11286-7;  (Walker),  11536-8;  (Allen), 
12012,  12046-7.  12071.  Objections  to  (Lithiby), 
11519,  11530-1 ;    especially   if  powers  given  to 
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<  )K1'1C1AI,  CoNTitOl,  CDIlfinUdl. 

Suiigested  Poweis  of  Jiis|iectioii  at  I'larc  of  ^[ainiiVic- 
tiire — contiruKil. 

officers  of  lo«vl  autlioritics  11533-6,  11565-76, 
11605.  L^'s.s  objection  by  maiiiifiictm ens  to  offi- 
cers uf  Goveriinient  Departments  (Lithiiby), 
11602-4;  (Legge),  11838-43.  Many  majmfactiuers 
would  not  object  to  inspection  (H.  Smith), 
10960-2. 

Suggci-ited  .schedule  of  dangerous  foods  or  ingredients 
(H.  Smith),  10932-8;  (Lithiby),  11517,  11519, 
11651.  Prohibition  of  arsenical  sulphuric  acid 
and  of  use  of  g.i.'*  coke  m  .malting  advocai;:^! 
(.Salaniuii),  100C9,  10086-7. 

tirGUESTEi)  Ofvk'ial  •■  Staxdakds  "  : 

In  respect  of  anseaic  in  various  ingredients  of  food  ; 
relation  of  standards  "  to  prescribed  methods  of 
testing;  principles  on  which  official  limits  aiid 
te^sts  should  bo  pre.-cribed  ;  extent  to  which  tliey 
might  l>e'  ■'  advi.sory  "  or  penal  (Thomson),  9770, 
9309-15;  (Moulton)',  9936-46,  9950-63  ;  (Salamon), 
10007-8;  (Chapman),  10290-1,  I03l8-5i  ;  (f.iuu). 
10668-82  ;  (H.  Smith).  10928-49  ;  (Thorpe),  11720- 
37;  (Piimrose),  11931-50,  11956  8;  (Allen),  12061, 
12069,  12072-7. 
B.P.  ".standards"  as  to  arsenic  at  present  of  little 
service  to  food  manufacturer  (H.  Smith),  10912-8  ; 
(Appendix  24),  pp.  240-3;  (C.  Brown),  pp.  255-7. 

'■Standards"  for  iJUi"]>oses  of  Sale  of  Food  an  1 
Drags  Acts.    See  Foon  axd  Drugs  Acts. 

Authority  by  which  staiidardis  might  bei  prescribed. 

Sec  BOAHD  OF  ReFEREXC'E,  IxLAXJ)  REVEXrE. 


OHGAMC  MATTER  ; 

Consideratious  as  to  possible  combination  of  arsenic 
with  organic  matter  of  fjeer  (Delepine),  10380-4  ; 
in  the  case  cf  stale  beer  (Heliner),  10219-25  ;  as  tu 
organic  combination  in  plant  tissue  (Ant;ell), 
8514-8  :  8610-20  ;  (Fairley),  9876  ;  (Voelcfver), 
12118. 

Advantage  or  necessity  of  destruction  of  organic 
matter  in  beer  and  various  organic  substances 
preliminary  to  "  Marshing "  (Angell),  8472-518  ; 
(Thomson),  9688-9,  9755-7  ;  (H.liner),  10132-9, 
10179  85  ;  (Chapman),  10262-71  ;  (Yoelcker), 
12139  ;  (Appendix  20),  p.  207  ;  (Appendix  21),  p. 
213  ;  (Appendix  22),  p.  223  ;  (Appendix  32),  p.  351. 
Tmportance  in  case  of  coal  tar  colours  (Appendix 
22).  p.  223  ;  (Appendix  25),  p.  268  ;  (Appendix  27), 
p.  277. 

Destruction  VLnneces.sary  when  beer  and  wort  are 
tested  electrolyticallv'  (Thorpe),  11658-9;  (Appen- 
dix 21),  p.  212.  " 

OXIDE  OF  IRON  : 

Arsenir  in,  and  use  of  in  various  foods  (Hehner), 
10210.  and  Appendix  27.  p.  277  :  (Pronk),  11^44  • 
(Appendix-  24).  pp.  234.  237. 

PARIS  GREEN  : 
.SVr'  Emi.rai.])  Ghef.x. 

PHARMACOPtEIA,  BRITISH  : 

.     Official  tests  for  arsenic,  (H.  Smith),  10912-8-  (  -Vppi-n 
dix  24),  pp,  230-3;  (C.  Brown),  pp.  255-7.' 

PHOSPHOCITRIC  "  ACID: 

Contains  very  little  citric  acid  (Howell),  11201-  (  \p- 
p?ndix  24),  p.  232.  Use  in  aerate  I  waters  (Anp.^n. 
dix  24),  p.  241.  v-  i  i  ■ 

PHOSPHORIC  ACID  AND  PHOSPHATES  : 

Ar.senic  in  (Appendix  24),  pp.  231-2;  (Appendix  25) 
p.  26j.  l^se  of  pho.sphates,  under  various  names 
1*!,/^°^  '  (Appendix  24),  pp.  238-243;  (Howell), 
11167-9,  11201,  11256;  (Palmer),  11470,  11492. 

Purity  attainable  commercially,  in  case  of  phosphoric 
acid  (Lyle),  11042-4,  11095. 

Arsenic  in  phosphates  use!  as  manure.     See  Yw- 

T.iBLES. 

4.')  70. 


PIGMENTATION  : 

Ak  a  symptoni  of  poisoning  by  arsenic  and  obtserved 
during  epidemic  ;  less  seen  since  epidemic;  pigmen- 
tation jittribnte.l  to  vermin  may  have  been  arseuioal 
(ii.  A!K:ias),  8287-95,  8326-9.    In  Halifax  cases  (H 
Smith),  8628,  p.  16  ;  (Woodyatt),  9506. 

PLANTS : 

Giown  on  arsenical  .soil.    Sec  Vegetables. 

POST-MORTEM  EXA.MINATIONS  : 

In  Manchester  cases  (Reynokls),  8429;  (Delepine) 
Appendix  16,  p.  189;  m  Halifax  cases  (H.  Smith); 
8628. 

POULTRY: 

L'se  of  ar.senic  in  fattening  (Smith),  10997-11005.  Ex- 
perimental administration  of  arsenic  to  fowls; 
analyses,  little  f.rsenic  in  flesh  and  liver,  consider- 
able amount  in  feathers.  (Appendix  24)  p  252  • 
(Appendix  25),  p.  273. 

PRESERVATIVES  : 

In  beer  (Primrose),  11847 ;  (Appendix  19),  p.  202. 
Boron  ]>reservatives  iu  relation  to  arsenic  (Appendix 

24),  pp.  233,  248;   (H.  Smith).  10984;  (Howell) 

11224;  (Appendix  25),  p.  265. 

PYRITES : 

I'orniation  of,  m  coal  (Thorpe),  10708.  Presence,  ap- 
pearance, ajid  distribution  in  anthracite,  and 
'^"^b'-"es  (Appandix  30),  pp.  288-321  ;  (Ling),  10490- 
523.  Proportion  of  volatile  arsenic  CiAiv)  106-17- 
59  ;  (Appendix  30),  p.  290. 

yUANTITlES  OF  ARSENIC  DETERMINED: 
Ix  Beer : 

In  recent  beer  in  Manchester.  (Reynolds),  8444-  in 
Halifax  beer.^  1902  (H.  Smith),  8628,  pp  14  l'^  ■ 
8649;  (Thorpe),  8847;  (Buckley),  9318-46; 
(Fairley),  9923  :  m  various  samples  of  beer  anc' 
brewing  ingredient.i  (Thomson),  9669  9758- 
Fairley,  9824-52;  (Chapman),  10277;'  (Prim- 
mse),  11847.  ^ 

Ix  ilALT : 

^^^o.^^^''^'')'  C^^^^^'-P^h  8847  ;  (Thomson), 

9669,  9691,  9758-64  ;  (Fairley),  9820-9  9853-7  • 
(Salamon),  9982,  9995  ;  (Chapman).  'l0282-4  • 
(Lmg).  10536.  10684  ;  (Beaveii),  10869  •  (Pi-im- 
rose),  11847-52. 

Ix  OTHER,  Foods  axd  Ixgrediexts  : 
.SVr  under  several  headings. 

RATS  : 

Action  of  ansenical  beer  and  other  solutions  adminis- 
tered m  .small  quantities  to.  Experiments  by  Prof 
Delepine:  alterations  during  life  of  experimentai 
animals;  estimation  of  arsenic  in  ti.ssueis  after 
death  ;  pathological  appearances  ;  general  summary 
ot  results;  note  on  development  of  paralysis  iii 
experimental  animals  ;  tabular  .statements  Dele 
pme),  Appendix  16,  pp.  183-195;  10388-424;  deduc- 
iions  as  regards  human  subject  (De^.nine) 
10339-98.  .  ■"^P""')' 

R El! ATE  OF  DUTY  : 

one  claimed  since  1900  epidemic  in  respect  of  arseni- 
cal beer  de.stroyed  (Primro.se),  11961. 


N 


RICE  : 

Possibility  of  contamination  of,  by  arsenic-  use  o" 
ar,senic  on  nee  fields  (Reynolds),  8381-6.  Amounto 
ut  arsenic  m  rice  taken  by  beri-beri  cases  in  Kual* 

sK'Z'^  ^t''' ''''''  (-^'^1^-''- 

ROOTS:  J 

Grown  on  arsenical  soil,  ar.senic  in. 
Sec  Vegetables. 
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SAMPLING  FOR  ANALYSIS  : 

Importance  of  Caiieitl  SAMrnxr;,  -\nd  Difpictl- 
]  IKS  : 

In  the  case  of  3/((7f (H.  Smith),  8666-7;  (Tliom- 
son),  9699;  (Salamon).  10065;  (Chapman),  10337- 
40  :  (Ling),  10681-2. 

In  t],r  case  of  fuc/.s : —(Thomson),  9787-9;  (Sahi- 
monj,  10064;  (Chapman),  10353;  (Ling),  10490- 
679.  System  adopted  in  collecting  samples  for 
Commission  (Appendix  30).  p.  287,  290.  308-9. 


SCHEELE'S  GEEEN  : 
See  Emfkai.d  Gkeex. 


SHALE : 

Presence  of,  in  anthracite  seams,  mnch  arsenic  in 
some  specimens  (Lins;),  10494-7  ;  (Apjjemlix  30), 
pp.  289-295. 


SMOKED  AND  DRIED  FOODS. 

Proce&s  of  drying  over  gas  coke  introduces  scarcely 
any  ar.senie  into  bloaters,  haraiS,  etc.  (H.  Smith), 
10990-4  :  natm-e  of  foods  so  dried  (Appendix  24), 
pp,  249-50;  analyses  (Appendix  25),  pp. '269-72. 

See  also  Chicoky. 


SOIL: 

Arsenic  in  cultivated  soil,  and  manm-ing  with  arseni- 
cal super-phosphates.     See  Vegetables, 

SPIRITS : 

Analyses  of  wliiskey  and  gin  for  mineral  acids  and 
for  arsenic.  Hesults  negative  (Appendix  28),  pp. 
278-80  :  (Allen),  12020. 

'•  STANDARDS  "  : 

As  regards  arsenic  and  other  impurities  and  adul- 
terations of  food,  for  purposes  of  Sale  of  Food  anr! 
Drugs  Acts,  aud  of  manufacturers. 

See  Food  axd  Drt:«s  Acts,  Offioiai,  Coxtuoe. 
SrGAR : 

Arsenic  in  certain  samjDles  of  Demerara  ''  or  West 
India  sugar,  possibly  due  to  phosphoric  acid  or 
chloride  of  tin  (Appendix  24),  p.  239;  (Lyle), 
11064-6;  uncommon,  and  avoidable  (Lyle),  11067-8; 
analyses  of  ten  samples  (Appendix  25),  pi.  263. 

In  German  beet  sugar,  attributed  to  lime  or  strontia 
process  (Hehner),''  10208-9. 


SULPHITES  : 

(Ling),  10635-6;  (Appendix  20).  p.  207;  (Appendix 
21").  p.  215  ;  (Appendix  24),  pp.  233,  248. 


SULPHUR : 

In  fuel,  in  relation  to  arp.enic  (Fairley),  9896-9904. 
Arsenic  in  (Appendix  21),  p.  215. 


SULPHURIC  ACID  : 

Price  of  different  kinds  of  (Salamoni,  10009;  (Ap- 
pendix 24),  p.  230. 

No  evidence  of  its  addition  to  spirits  (Appendix  28), 
p.  278;  (Appendix  24),  p.  231;  (Allen),  12020. 

Should  be  penal  to  use  arsenical  acid  for  food  pur- 
poses (Salamon),  10009. 

Use  of,  in  preparation  of  various  foods  and  ingre- 
dients (Appendix  24),  pp.  230-248.  Precautions 
by  manufacturers  of  treacle  and  svi'up  in  pur 
chasiaig,  p.  238;  (Lyle),  11032-41,  11077-95. 

Commercially  attainable  free  from  arsenic  bv  delicate 
tests  (Salamon),  10009;  (Lyle),  11032-41 ;  "(Howell), 
11229;  (Appendix  20),  p.  206;  (Appendix  22),  p. 
220;  (Appendix  25),  p.  275  ;  (Appendix  32),  p.  351. 

Purification  of.  for  testing  purposes  (Thomson),  9747  ; 
(Appendix  20),  p.  206  :  (Appendix  22).  p.  220. 


.\  KSr.X  II  'A  1.   I'l  tisi  IN  I  N(l  : 

SUPERPHOSPHATES: 

Arsenical,  effect  upon  plants. 
See  Vegetables. 

SUSCEPTIBILITY  TO  ARSENIC  : 

(Neech),  9264-5;  (Reynolds).  8373-7;  8447;  (iloul- 
ton),  9931;  (Delepine),  10390-418. 

SWEETS : 

See  Coxfectionteey. 

SYMPTOMS  : 

Of  poisoning  bv  arsenic  in  beer  (Reynolds)  8287- 
~  8388. 

Si'c  also  Halifax. 

Of  industrial  poi.soning  bv  ar.senie  (Legge),  11738- 
11843. 

SYRUP,  GOLDEN  AND  TABLE,  AND  TREACLE  : 

Manufacture  of  golden  syrup  and  treacle ;  precau- 
tions taken  agaiuist  arsenic  (Appendix  24),  p.  238; 
(Lyle),  11028-11160.  Use  of  golden  ,syrup  in  cer- 
tain biscuits,  etc  (Appendix  24),  p."  243  ;  (H. 
Smith),  10954. 

"  Table "  and  other  syrups,  consisting  largely  of 
glucose;  pi'ecautions  taken,  or  neglected,  by  manu- 
facturer.s  in  obtaining  glucose  used  (H.  Smith), 
10953-4;  (Appendix  24),  p.  238,  235-6;  (Walker), 
11308-61. 

Fruit  syrups  (Appendix  24).  p.  242. 

Bostock's  Table  Syb.up. 

Manufacture,  sale,  and  disposal  of  •  amount  of 
arsenic  in  (H.  Smith),  10971-82;  (Appendix  25), 
p.  265. 

TARTARIC  ACID  : 

Preparation  of,  in  relation  to  arsenic  ;  selection  of 
acid  and  treatment  with  sulphm-etted  hydrogen  by 
Bennet,  Lawes  and  Co.  (Appendix  24),  p.  232.  Re- 
tail sale  of  (Howell),  11172,  11212-8.  Analyses 
(Thomson),  9669,  9758. 

Use  in  confectionery,  baking,  and  beverages  (Appen- 
dix 24),  pp.  240-3;  no  arsenic  in  various  "fruit 
and  lemon  crystals,"  etc.  (Appendix  24),  p.  242  ; 
(Appendix  25)',  p.  266. 

TESTS  FOR  ARSENIC : 

Tteports  and  Evidence  as  to  Morsh-Berzflivs  method,  as 
applied  to  variinis  substances :  — 

^i  R.  W.  Thomson's  Dbsckiptiox  of  Methods  : 

Apparatus,  and  j^reliminary  treatment  of  various 
substances  (Thomson).  9688-9  ;  diagram,  p.  200. 
Delicac}'  of  test  after  destruction  of  organic  mat- 
ter,  Q686,  9755-7.  Size  of  flask,  9735.  ;V!1 
arsenic  present  recovered  in  mirror,  9736. 

Repoet  of  "  Joint  Committee  "  on  Aksenic  (in  Ai'- 
pendix  20)  : 

Materials  employed  :  Hydrochloric,  sulphuric, 
nitric  acids,  zinc,  lime,  calcium  chloride.  Appara- 
tus. Mode  of  testing.  Prepaj'ation  of  standard 
miri'ors.  Destitiction  of  organic  matter  (acid 
and  basic  methods).  Fuel.  Sulphites.  Proce- 
dure with.iut  destruction  of  organic  matter. 
Delicacy  of  method  (Appendix  20),  pp.  206-7  : 
(Hehner),  10092-10225;  (Chapman),  10226- 
10372  ;  (Ling),  10469  ;  (Allen),  11970-80. 

Report  of  Inlant)  Reventje  Departmental  Com- 
mittee (in  Appendix  21) ; 
Application  of  Marsh-Berzelius  (zinc  and  acid) 
method  to  various  substances  used  in  brewing. 
Materials  employed :  Zinc,  hydrochloric  acid, 
fuming  nitric  acid,  copper  suli>hate.  Preparation 
for  test  of  malt  (basic  and  acid  methods)  ;  malt 
substitutes ;  wort  (basic  and  acid  methods)  ; 
hops  ;  beer  ;  yeast  and  yeast  foods  ;  chemicals  ; 
finings  ;  fuel.  Mode  of  working  ;  jireparation  of 
standard  mirrors  (Appendix  21),  pp.  212-219  ; 
(Thorpe),  11654-737. 
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Tests  for  Ahuenic^co?! tinned. 

De.   McGowan  and  Mr.  Finlow's  DESCRirxiox  oi' 

METHODS  (in  APPENDIX  22)  : 

Methods  of  testing  various  foods  and  other  samples 
received  from  Commission.  Purification  of  re- 
agents, hydrochloric,  sulphuric,  nitric,  sul- 
phurous acids,  cai'bonate  of  ammonia,  potassic 
chlorate,  zinc.  etc.  Method  of  estimation, 
"  Marsh  "  apparatus  used,  with  hydrogen  from: 
outside  generator.  Method  of  working,  prepara- 
tion of  standard  mirrors.  Methods  employed  for 
the  extraction  of  arsenic  before  "  Marshing. "  De- 
struction of  organic  matter  by  Fresenius-Babo 
method,  Gautier's  method,  basic  method.  Sug- 
gested simplification  of  Gautier's  method  (Ap- 
pendix 22),  pp.  220-6.  See  also  (Appendix  25), 
pp.  262-275,  (Appendix  31),  pp.  335-344. 

Dr.  McGowan  and  Mr.  Floris  :  Methods  ix  Test- 
ing Fuel  (in  Appendix  23) : 

Preliminary  experiments :  Method  of  estimating 
"  total  "  and  "  fixed  "  arsenic  ;  preparation  of 
standard  mirrors,  (Appendix  23),  i^p.  227-9. 

Mr.  Wood  Smith  :  Methods  of  Testing  Haih  for 
Arsenic  : 

Account  of  methods  (Ajopendix  32),  p.  351. 
•Other  References  to  use  of  Marsh-Berzelius  test 
(Angell),    8472-518  ;   (Fairlev),    9852,  9882-88  ; 
(Salamon),    10007;    (Lyle),    11051-4;  (Allen), 
11975  87. 

Pr<^ferable  to  Reinsch  test  for  skilled  chemists 
(Salamon),  9968.  Unskilled  man  can  be  trained 
to  use  (Hehner),  10167-8. 

Mirrors : 

Comparison  of  mirrors  obtained  when  hydro- 
chloric and  sulphuric  acids  are  used  respec- 
tively (Angell),  8481-2  ;  (Thomson),  9749-50  • 
(Fairley),  9885-8  ;  (Hehner),  10179-82. 

Time  allowed  for  deposition  of  mirror  (An^ell^ 
8512;  (Thomson),  9736.  "False  mirror" 
(Angell),  8506  ;  (Appendix  29),  p.  285.  Action 
of  light  on  mirrors  (Thorpe),  11706-10.  All 
arsenic  recovered  in  mirror  (Thomson),  9736-7  • 
probably  so  (Hehner),  10139. 

Effect  of  volume  of  liquid,  etc.,  on  mirror  formed 
(Hehner),  10141-4  ;  (Ling),  10470-3.    I\Iargin  of 
experimental  error  (Hehner),  10146  •  (Chapman) 
10369-72  ;  (Allen),  12040-1  ;  (Appendix  22),  p'. 

Preparation  of  "  standard  "  mirrors  witli  arsenic- 
free  samples  of  material  tested  (Appendix  21) 
p^  214  ;  (Thorpe),  11687-90  ;  (Appendix  22),  np- 
222-5  ;  (Appendix  23),  p.  229.  ^ 
'Zinc  : 

(Angell),  8475;  (Thomson),  9750-4;  (Fairlev) 
9882-8  ;  (Hehner),  10096-7,  10105,  10119,  I()129  •' 
(Chapman),  10236-49  ;  (Thorpe),  11666-74  •  (  Vid- 
pendix  20),  p.  207;  (Appendix  21),  p.  212  ■  (4  > 
pendix  22),  p.  221  ;  (Appendix  32),  p.  351.' 

Prisence  of  Iron  and  Other  Metals  : 

Effect  on  "Marsh"  estimations  (Thomson),  9689 

f'pQQ^'ni^'^r');  '  (Chapman),  10236-51', 

JG299-304;    Ling),  10486-9,   10646;  (Aj)pendix 

22)  ,  p.  225  ;  (Appendix  23),  p.  227. 

Destrt-ction  of    Organic    Matter.    Sec  Organic 
Mattze. 

Determination  of  Arsenic  in  Fuel  : 

Basic  method  (Ling),  10451-89,  10646;  (Appendix 

23)  ,  pp.  227-9  ;  (Appendix  30),  p.  311 

""W^^^i^^^^^T^  ^^'-^ 

Meports  and  Evidence  as  to  Wcctrolytic  Method:  — 
Possible  advantages  of  electrolytic    method  'Heb 
ner),  10098-10108;  (Chapman),  10252  8  Advai" 
tages      ound     by     Departmental  Committee, 
(Thorpe)    11656-85.    Now  preferred  at  Govern^ 
ment  Laboratory,  11682.    Delicacy,  11675-81. 

Report  of  Inland  Revenue  Departmental  Commit 
TEE  (in  Appendix  21)  : 

Description  of  apparatus.    Application  to  malt, 
malt  substitute.s,  wori,  hops,  beer,  yeast  and  yeast 
foods  chemicals,  fuel.    Mode  of  working.  S 
paration  of  standard!  mirrors.    Advantages  of 
method  (Appendix  21),  pp.  208-212. 
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Tests  for  Arsenic— cow^Z/iwerf.  ' 
lieinscli  Method:  — 

Use  of,'!for  beer  and  otlier  samples.  Quantities  of 
arsenic  detected  by  (Fairley),  9820-9,  9879-80  ■ 
(Salamon),  9968-73,  10026,  10036-47;  (Hehner)', 
10109-13  ;  (Appendix  19),  p.  204.  Unsatisfactory 
for  quantitative  estimations  (Thomson),  9738-9 
9806-7  ;  (Hehner),  10127.  .sVv'  also  Expert  Com- 
mittee. 

Quantitative  estimation  by  extracting  arsenic  by 
means  of  coppei-  gauze  (Allen),  11975. 
'     Quantitative  estimation  by  comparison   of  sub- 
limates, (Delepine),  10375-80,  10425-39. 

Gutzeit  2Iethod: — 

Not  reliable  for  quantitative  estimations,  (Thom- 
son), 9740.  Uncertain  value  of  B.P.  test  for 
arsenic  in  glycerine  (C.  Brown),  pp.  255-6. 

THYROID  GLAND  : 

Gautier's  statements  as  to  presence  of  arsenic  in 
require  confirmation  (Reynolds),  8307-12. 

TOLERANCE  OF  ARSENIC: 

(Re^molds),  8375-7;  (Delepine),  10411-13;  (LegRe). 
11738-43.  ' 

TREACLE : 
See  Strut. 

TUBERCULOSIS  : 

Chronic  poisoning  by  arsenic  increases  susceptibility 
to;  many  fatal  cases  in  1900  epidemic  died  from 
(Reynolds),  8315-7;  8424-31. 

URINE : 

^'It^'  i^'"''?-?!'^'^'  S'^^O-^'  (H.  Smith), 

8628,  p.  16;   (Thorpe),  8847,  p.  31;  (Woodyatt 
9ol5.  J 

^'EGETABLES  : 

Arsenic  in  various  vegetables  when  grown  on  soil  con- 
taimng  arsenic  or  manured  with  arsenical  super- 
phosphates, -"pei 

Opinion  that  barley  and  roots  may  be  contaminated 
^fr   I  K^""^   (Salamon),    9999-10006-  10013-17 
10056-8  absorption  of  arsenic, 

Messrs.  A.  and  A.  F.  Angell's  Experiments  a.nd 
Results  (8463-8627).  «™e.ms  and 

Mode  of  applying  the  manure  to  experimental 
plants,  8470-1,  8485,  8526-35,  8603.  Nature  o 
experimental  plants  and  resiUts,  8524  Places 
of  expenment,  8593-5.  No  arsemc  in  ripened 
fruit  or  grain,  8541,  8555 ;  traces  of  arsenic  fo  iid 
m  .ome  roots  and  yonag  leaves,  and  in  green  P^, 

Methods  employed  in  testing,  8472-93,  8540;  con- 
trol   and    blank  experiments,    and  their  Jm 
ciency,  8499-8521.    Organic  matter  not'entueW 
destroyed  before  testing,  8494;  desirable  to  im 

8514-8,    8610-5;    comparison    with  phosphorus, 

Quairtity  of  superphosphates  usually  applied  to  land, 
8599,  amount  of  aiwnic  in  commercial  .super 
phosphates,  8575.  ^ 

Mr.  T.  Faikley's  Experime.n-ts  and  Results  (9824)  : 
Amount  of  arsenic  in  certain  speciments  of  soil  ■ 
races  in  stubble,  po.sibly  duetto  soil  cont  m  , la- 
t  on;  no  arsenic  detected  in  ears,  grain,  or  roots 

P'^^^^bh.  retention  of 
aisemc  due  to  iron  m  .soil,  9876. 

References  to  literature  on  subject,  p.  66,  note. 

Dr.  J.  a.  Voelcker's  Experiments  at  Woburn,  ixi, 
Results,  12078-12163: 

Experiments  restricted  to  barley,  imm^eN  ■un\ 
swedes,  tabular  statement  of  resultl  120Rq 
Mode  of  applying  nianm-e  in  differellt'  cx,S 
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ROYAL  COMMISSION  ON  ARSENICAL  POISONING: 


Vegetables — continued. 

ments ;  controls ;  quantity  of  arsenic  in  super- 
phosphate* used,  12089-97,  12120-2.  Soils  of 
fields  used  for  experiment,  12086-8,  12123-9, 
12141-5 ;  two  specimens  of  soil  contained  arsenic 
apart  from  recent  manuring,  12160-3.  No  arsenic 
found  ill  bulbs  or  grain  in  any  case,  12089-90, 
12120 ;  small  amounts  in  straw  and  leaveis,  partly 
due  to  adherent  ^il,  12120-2,  12153.  Sampling, 
121^-7. 

Organic  matter  destroyed  in  each  instance  before 
testing ;  analyses  made  by  Mr.  Hehner,  12088. 
12139. 

Quantity  of  superphosphates  usually  applied  to 
land,  12094;  amount  of  arsenic  in  commerciaJ 
superphosphates,  12094,  12135. 

VINEGAR : 

Manufacture  of,  in  relation  to  arsenic ;  nse  of  malt, 
raw  grain  "converted''  by  mineral  acid,  sour  beer, 
etc.  (Appendix  24),  p.  246. 

"  VOLATILE  "  ARSENIC,  IN  FUEL  : 

Relation  to  "total"  arsenic,  and  significance  (Ling), 
10671-80,  10697-708;  (Thorpe),  11691-705;  (Appen- 
dix 30),  pp.  289-90,  325. 

Tests  for  (Ling),  10451-75,  10479-89 ;  (Appendix  20), 
p.  207  ;  (Appendix  21),  pp.  210,  214  ;  (Appendix  23), 
pp.  227-9. 

VOLATILISATION  OF  ARSENIOUS  OXIDE  : 
CHhorpe),  11691-4. 

WALL  PAPERS : 

No  guarantee  as  to  arsenic  demanded  by  purchaser 
of  colours  for  (Pronk),  11424-32,  11449-53. 


WARRANTY : 

Defenoe  of,  in  prosecutions  under  Sale  of  Food  andt 
Drugs  Acts  (Lithiby),  11618-28  ;  (Allen),  12013-9, 
12062. 


WINES : 

Use  of  glucose  in  certain  wines,  (Appendix  24),  ]3. 
242. 


WORT,  BREWERS : 

Advantage  in  obtaining  control  by  analysis  of  (Sala- 
mon),  9993;  (Chapman),  10318-324,  10324-35; 
(Thorpe),  11726;  (Primrose),  11948. 


YEAST : 

Affinity  of,  for  arsenic  (Neecli),  9104,  9257-60  ;  (Ap- 
pendix 19),  p.  202.  Action  of  yeasts  and  moulds 
upon  various  arsenical  solutions  (Delepiiie),  10384- 
5.    Bakers'  yeast  (Appendix  24),  p.  243. 

Yeast  as  an  Ingeedient  or  certain  Foods  :  (Ap- 
pendix 24),  p.  244;  (Overbeck),  11262. 

"  Yeast  Foods  "  :  Nature  and  use  of  ;  examination 
for  arsenic;  certain  samples  arsenical  (Primrose),, 
11847,  11856-68  :  (Appendix  24),  p.  343. 


ZINC: 

Nature  of  zinc  recommended  for  "  Marsh "  estima- 
tions.   (See  Tests. 

"  Sensitiveness  "  of  (Thomson),  9750-4  ;  (Hehner), 
10096-10119,  10129;  (Chapman),  10236-49,  10299- 
304  ;  (Thorpe),  11666  ;  (Appendix  20),  p.  207  ;  (Ap- 
pendix 21),  p.  212  ;  (Appendix  22),  p.  221  ;  (Ap- 
pendix 32),  p.  351. 
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MEMORANDA. 


Table  of  Equivalents  oe  PAllTS  PER  MILLION  and  (JIIAINS  PEK  GALLON  and 
GRAINS  PER  POUND,  respkctivkly. 


Parts  per  Million. 

Equivalent  to  Grains 
per  Gallon. 

Equiva 

lent  to  (jrrain.s 
per  lb. 

1 

•0033 

-J  — 

'05 

•0035 

OOO.iO 

•057 

■004 

= 

•0004 

■|  »64 

•0045 

'00045 

•005 

—  1 
~  ■.;()() 

*nno"» 

Ooo 

•0058 

•00058 

0!;o 

•OOfiC 

=  T5f) 

OOOol) 

1 

■007 

•0007 

•01 

_  1 

'MM 

.1 
1  1)  III) 

•1  77 

■0124 

•1  O 

ly 

■013 
•015 

00 1 3 
'00 1 .5 

Uou 

-02 

—  JL 

ntt 

'002 

-027 

•zl7(; 
4  1  o 

-033 

= 

(  1  }.>.> 

I . 

'5 

-035 

■0035 

■.')7  1 

-04 

—  V 

'004 

L 

•J  JO 

'7  1  1 

-05 

_  1 
—  -jO 

UU-) 

= 

oyfj 

—  J 
~      1  It 

•00G2 

i  u 

•07 

■007 

1'19 

•083 

—  a 
1  'J 

'0083 

1 

1  ii.i 

i  4o 

1 

■|)1 

1 

1  0  l» 

1  "7(5 

-125 

—  X 

0  1 2t) 

= 

1 

.11) 

2'38 

•ICO 

~  6 

'0166 

1 

2"^t6 

•■2 

=  J. 

•02 

— 

;jT)7 

-25 

—  I 
4, 

'025 

1 

4  l< 

4'7(3 

-33 

1 

—  3 

'033 

7' 14 

•5 

=  JL 

•05 

1 
•JU 

9-52 

•«fi 

•0()G 

.  1 
1 .-. 

10-7 

■75 

_  :i 

~"  4 

•075 

14-29 

1  -0 

•1 

1 

1  >» 

21-43 

]^5 

1 5 

2:)-0 

1-75 

•175 

28-57 

2^0 

"2 

3 

35-71 

2'5 

•25 

30 

•0 
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Table  of  Equivalents,  &c. — continued. 


Parts  per  Million. 

Equivalent  to  (i rains 
pL'r  Cr.illon. 

Eiiuivalent  to  (irains 
])er  11). 

71-43 

£)-0 

■5 

142-87 

10-0- 

1-0 

214-29 

15-0 

1-5 

2a-)-7i 

20-0 

2-0 

357-14 

25-0 

2-5 

428-57 

30  0 

3-0 

571-43 

40-() 

4-0 

714-2W 

50-0 

5-0 

857-14 

(i0-( ) 

6-0 

1000-0 

70-(i 

7-0 

1 

0^- 
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